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Dedication

This book is dedicated to the memory of Peter Pallett and
Stuart Marchand, both of whom contributed so much to
temporary works over the last five decades and have left us
too soon.

Peter was my mentor, colleague and friend. He was
Technical Manager for Rapid Metal Developments for many
years, a member of the British Standards Institute technical
committee responsible for BS 5975 from 1977 onwards, a
founding member of Temporary Works Forum, Fellow of
the Institution of Civil Engineers and Fellow of the Concrete
Society. Over the last 30 years, he trained numerous
temporary works coordinators in many countries. Initially

I did a temporary works training ‘double-act’ with Peter,
whereby he taught ‘above-ground’ and I taught ‘below-
ground’. Peter was involved in many technical publications
and was a Law Society expert witness. I collaborated with
Peter on many publications and co-edited part 1 of this
publication. His attention to detail was second to none and
he taught me so much.

Stuart was founder and Managing Director of Wentworth
House Partnership, also a long standing member of the

BS 5975 technical committee and a founding member of
Temporary Works Forum. He was a mentor to many young
engineers and contributed to numerous industry publications,
including previous versions of this publication. Stuart was
my friend for 20 years and over the years I jointly worked on
many publications with him, benefiting from his knowledge
and experience.

Peter and Stuart were both ‘go to’ people for complex
engineering problems and questions.

The editor, chapter authors and whole temporary works
community would like to commemorate the memory of
our much-respected colleagues Peter and Stuart and thank
them for their contributions. They were pioneers and made
us all proud to call ourselves ‘temporary works engineers’.
They are truly irreplaceable and will be missed.
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Foreword

Temporary works have always been, and remain very
much, a key stage in the safe delivery of construction
projects, whether they be a simple shallow excavation in
the ground or a complex multi-location project like HS2.
How much people are aware of this, or provide due regard
and early consideration of it, is still up for debate amongst
many professionals. Comments heard over the years, like
‘temporary works are something the contractor has to
consider’, ‘our insurance dosesn’t cover temporary works’,
or the long-lived ‘we’ve always done it like that in the past’,
are not appropriate in a modern industry. Neither were they
appropriate in the past, but they have all too often been
inappropriately used.

Our industry has improved for the better. The large-scale
temporary works collapses and failures of the 1960s and
1970s are now a relatively rare occurrence in the UK
construction sector. The continuing development of BS 5975
has led to improvements in the way temporary works are
designed, built, inspected, used and removed. That is not to
say that near misses and close calls haven’t occurred, and we
should all learn from them.

Those involved daily in the field of temporary works often
mutter phrases such as ‘why has the permanent works
designer done that?’, ‘surely the contractor knew this had
to be carried out in a directed sequence?’ and ‘well, it was
obvious that would happen, wasn’t it?’. It’s at those in the
wider industry that the shared experience and knowledge
contained within this book is aimed, as well as practising
temporary works professionals. The intent and purpose

of this book align very much with the objectives of the
Temporary Works Forum which are as follows:

B Give authoritative guidance and, when required,
professional leadership to the industry.

B Consider aspects of permanent works and interfaces
between permanent works and temporary works, as
are relevant.

B Consider both current practice and likely development.

B Be aware of trends and innovations in design,
construction and use.

Continuing professional development should be something

that we all strive for, not just for our own benefit but for the
benefit of those working on projects with us, the members

XV
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of the public impacted by our works during construction

and those after completion. This is very much aligned with
one of the principles of the Health and Safety at Work

etc. Act and very much with the broader principles of

the Construction (Design and Management) Regulations
(‘CDM). This revision and update builds on the original
chapters while adding further areas of knowledge and shared
wisdom, not just to enhance our engineering knowledge

but to share key and important issues with the wider
construction community.

This publication is not just aimed at temporary works
specialists, but anyone involved in the temporary works
process who would like further information. It should be
read in conjuction with /CE Temporary Works: Principles
of Design and Construction, 2nd edition. The definition
of temporary works covers a wide scope of items and

the information provided is relevant to all sectors of

the construction industry (civil engineering, building,
demolition, utilities etc.).

My thanks go to all those involved, directly and indirectly,
in sharing valuable experience.

Robert Millard
Managing Director, De Construction Solutions;
chair, Temporary Works Forum, UK



Preface

Temporary works is a wide subject which covers all aspects
of the construction industry. It has developed and continues
to develop with an increasing awareness of its importance.
I have been involved in temporary works now for over

35 years and have seen many changes. Perhaps the most
satisfying is the positive change of status of temporary
works for the engineers and other professionals involved.
Temporary works is now recognised as a separate specialist
subject which requires a set of unique skills, perhaps

above all ‘practicality’ — knowing what solution ‘will
work’ effectively and safely. | have been fortunate to have
worked for, collaborated with and known some outstanding
engineers, from whom I have learnt so much.

The inquiry into the Grenfell Tower disaster highlighted
many failings across the construction industry and regulatory
framework. Competence of organisations and individuals
was identified as a significant issue. Knowing what you are
competent in and being able to prove and maintain / develop
that competence are vitally important. Considering this, there
is some concern amongst senior members of the temporary
works community due to changes to the attributes of
professionally qualified membership (Chartered Engineers),
whereby ‘designers’ no longer require ‘site experience’.

For example, the site experience requirement was removed
by the Institution of Structural Engineers (IStructE) and
Institution of Civil Engineers (ICE) a few years ago.

The IStructE criteria for the ‘Construction’ core objective are
(from IStructE website):

The candidate must demonstrate that they have gained
experience of:

B construction techniques, construction plant

and machinery

designing, specifying or reviewing temporary systems
reviewing construction programmes and

construction sequencing

reviewing or producing fabrication or shop drawings
erection methodologies

identification and correction of potential errors

how their observations of construction / fabrication have

informed their approach to design / buildability.

Xvii
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ICE criteria include (from ICE website):

M Understanding and Practical Application of Engineering.

B Maintain and extend knowledge of engineering theory
and practice, and how technology assists its application.

B Identify, review and select techniques, procedures and
methods to undertake engineering tasks.

This would appear to be at odds with:

B requirements for continuing professional development

B Construction (Design and Management) Regulations
2015 - Part 3 - Section 9 - Duties of designers

B Management Regulations - Schedule 1 - General
Principles of Prevention

B ICE attribute: for all professional grades to have an
understanding and practical application of engineering
and to exercise sound engineering judgement.

If a designer has not had first-hand experience of the site
environment, site risks and the construction process, they are
likely to lack the awareness of how to minimise their design
risks and how to produce a buildable scheme. This could
directly result in impractical, inappropriate, unsafe and poor
value designs. A design which properly addresses design and
construction risks is one that is both practical and safe and can
be considered as ‘buildable’. Site is where design buildability
is tested. Without site experience one of the two components
of competence (experience and knowledge) is compromised.
This therefore compromises the ability to produce a design
that is both practical and safe.

Anyone who considers themselves to be a competent, well-
rounded designer should have direct hands-on experience of
site working practices and have an insight into practical issues
and conditions prevalent in the construction environment.
Furthermore, site experience is considered by many to be an
essential attribute for a temporary works designer and needs
to be maintained throughout their career.

The editor, in conjunction with Temporary Works Forum
(TW1), has been carrying out research into temporary
works accidents and near misses (see chapter 18) and



capturing / recording senior temporary works professionals’
experience. One of the legacy questions we asked was:

What advice would you give to a young engineer want-
ing a career in temporary works?

The most common type of answer that was given was:

Get site experience first to understand how things are
built and the risks involved in working on site.

Finally, section 6 of the Bragg Report states:

the effectiveness of training depends on its integration
with experience on site... The Institution should accept
that an essential qualification for corporate member-
ship should be proven awareness of the importance of
safety and safe working.

Ray Filip BEng (Hons) MSc DIC CEng FICE
Managing Director, RKF Consult Ltd, UK
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1.1. Introduction

Temporary Works: Principles of Design and Construction, 2nd edition (Pallett and Filip,
2019) is now six years old. Most of the information provided in the second edition is still
relevant and valid today. This publication should be read in conjunction with the second
edition, as the aim is to provide relevant updates and expand the information by providing
18 new chapters, covering subjects which were not included in the second edition. It further
highlights the wide variety of items and subjects under the heading of ‘temporary works’.
This book summarises and signposts existing guidance and information available into a sin-
gle document for easy use and reference. In addition, some of the existing guidance and
information is now several decades old so, where appropriate, technical updates and personal
experience have been added. This publication also provides some pertinent learning from
Temporary Works Forum (TWf), recent major projects such as Hinkley Point C and High
Speed 2, as well as many smaller projects.

The construction industry continues to evolve, and this book considers important trends
which can affect temporary works, such as modern construction methods and the increasing
use of digital technology and artificial intelligence. Finally, across society, there is an increas-
ing awareness and concern regarding the detrimental effect that humans are having on our
planet and this publication highlights how we should consider sustainability and the environ-
ment for temporary works purposes.
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1.2. Continuing industry changes

It is now 50 years since the publication of the Health and Safety at Work etc. Act (HMG,
1974) and almost 50 years since the publication of the Bragg Report (Bragg, 1975) (see
2nd edition, section 1.2). The last half century has seen significant changes in the construction
industry and both these documents have contributed to significant improvements in overall
health and safety performance. However, temporary works failures are still commonplace and
often catastrophic. Chapter 18 of this publication explores some of the common reasons for
temporary works incidents, near misses and failures. It includes a summary of issues obtained
from the Health and Safety Executive records, personal archives and responses to a question-
naire received from eminent temporary works engineers, who between them have extensive
temporary works experience and knowledge.

Section 1.2 of Pallett and Filip (2019) highlighted some industry changes that have occurred
since the early 1970s. The following may also be added as of result of further evolution in
recent years (including the evolution of legislation):

B Temporary works has traditionally been seen as the domain of principal / main contractors
and some specialist subcontractors (concrete frame subcontractors, groundworkers
etc.). There is an increasing realisation that many other specialist sectors are involved
in temporary works, such as mechanical / electrical contractors, process engineering
(oil / gas sectors), utilities and building maintenance contractors. There continues to be an
increasing level of awareness of the important roles and responsibilities for those involved
in the management of temporary works (see section 1.3).

B There is a continued drive in the industry towards offsite manufacture, prefabrication,
standardisation of components and automation, with elements being assembled on site,
rather than traditional construction techniques using traditional construction skills.

B The traditional role of main / principal contractor, utilising their own in-house
equipment, plant, labour and temporary works design skills, has continued to diminish.
These contractors seek to divert risk and duty downwards and manage package
subcontractors with their own specialist skills (including specialist temporary works
design and construction). The common name for this is management contracting.

B The development and utilisation of specialist technology (software, digitalisation,
automated equipment etc.) in the construction industry and its use for temporary works
purposes. Technology is rapidly developing and evolving at an ever-increasing rate.

It could be argued that the construction industry is struggling to keep up with and
embrace some of these developments, especially when compared to other industries,
such as manufacturing or pharmaceuticals.

B Relatively large independent temporary works design consultants now offer a wide
variety of professional services to multiple contractors. However, it should be noted that
relevant professional indemnity insurance is becoming increasingly costly and comes
with significant exclusions (CROSS, 2021 and TWT, 2022a).

B There is some continued development in awareness of clients, principal designers
(TWT{, 2017 and Webster, 2023) and permanent works designers of their duties relating to
temporary works (it could be argued that progress is relatively slow — see section 1.4 and
chapter 2). Also, increasingly permanent works designers are recognising the opportunity
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to develop their business model by offering a temporary works design service, thereby
creating a ‘one stop shop’. However, as mentioned in section 1.2(e), there can be issues
with professional indemnity insurance.

B The construction industry is taking steps towards a more sustainable, reusable,
considerate and environmentally aware future. Temporary works cannot be excluded
from this ambition, but the overall rate of progress has been relatively slow and further
positive action is becoming increasingly critical.

B The construction industry is international, with UK companies having to compete
against multinational companies. In the UK domestic market there is an increasing
choice of international organisations offering a wide range of specialist services,
products, equipment and labour for temporary works purposes.

B Since the worldwide Covid pandemic of the early 2020s, working practices are
changing. Flexible and remote working are becoming increasingly commonplace, along
with the use of remote meetings and training. The construction industry is starting
to embrace these opportunities but must also be aware of the limitations (reduced
mentoring / supervision and less hands-on experience).

1.3. Awareness of temporary works and

management roles
There is an increasing awareness of the importance of temporary works to the safe, efficient
and successful completion of a project. BS 5975 Parts 1 and 2 (BSI, 2024a, 2024b) are widely
recognised in the UK and referred to around the world — for example, Eire, Australia and New
Zealand. Many organisations around the world now follow the general principles of BS 5975.

Temporary Works Forum (TWf) has now been in existence for 15 years and membership in
the UK continues to increase. Members are now not only from Tier 1 contractors but include a
wide range of organisations with an interest in temporary works (e.g. clients, equipment sup-
pliers, specialist subcontractors, designers, academia). TWf has been recognised by the Insti-
tution of Civil Engineers (ICE) as a ‘specialist knowledge society’ and continues to produce
specific guidance and provide a focal point for all matters relating to temporary works. Also,
there are now several active TWf branches around the world (the original group started in
London), including Australia, New Zealand and Hong Kong. TWT has links with international
organisations such as the American Society of Civil Engineers (ASCE) to share knowledge
and experience.

The importance of the specific management roles recommended by BS 5975 (BSI, 2024a,
2024b) have been recognised. There is now a series of widely recognised training courses (for
temporary works coordinators and temporary works supervisors) administered by Construc-
tion Industry Training Board (CITB), with a transferable qualification, granted following the
successful completion of an examination. However, it should be stressed that the qualification
alone does not infer competence of an individual and should be part of a wider overall assess-
ment of competence, which includes specific experience and knowledge of temporary works
and personal attributes. TWTf has also started to produce a series of e-learning modules, which
are available for all. Some training providers also provide temporary works design courses.
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In 1975 the Bragg Report (Bragg, 1975) made a recommendation (number 20) to include
‘falsework’ in university civil engineering design courses; over the years the uptake on this
has been slow (this recommendation is also included in BS 5975-1 (BSI, 2024a, clause 4.2).
Temporary works subjects are increasingly being taught at universities in the UK (such as
Swansea University), offering specific temporary works modules or carrying out research
into temporary works issues. Individual companies and TWf provide funding for research and
offer sponsorship to courses and student scholarship.

1.4. Understanding temporary works
duties and responsibilities

It is accepted that a suitable temporary works management procedure plus trained and
experienced personnel are a good starting point for demonstrating legal compliance. How-
ever, across the construction industry there continues to be some confusion regarding these
legal obligations and duties relating to temporary works. The term ‘temporary works’ is
rarely explicitly mentioned in law or general regulations or contracts; however, they can
be implied. It is important to differentiate between criminal law and contract law, whereby
criminal law (such as health and safety laws and duties) take precedent over civil law (such
as contracts and contractual duties —i.e. client requirements). A client cannot attempt to con-
tract out of their legal duties or require an individual or organisation they employ to break
the law. Figure 1.1 is an overview of the hierarchy in the UK.

Pallett and Filip (2019) section 1.7 provides further information on contractual obligations.

The Health and Safety Executive (HSE) is tasked with enforcement (Office of Rail and Road
undertakes this role for rail construction projects and Office for Nuclear Regulation under-
takes this role for nuclear construction projects) and their inspectors focus attention on ensur-
ing that appropriate temporary works management procedures are in place, commensurate
with the scale and complexity of the project and the construction risk involved. HSE inspec-
tors can issue an improvement notice, a prohibition notice, seize, render harmless or destroy
dangerous items and can ultimately prosecute. If there is a material breach the HSE will
charge a ‘fee for intervention’ at an hourly rate.

It is essential that roles, duties and responsibility are clearly identified, clarified, assigned
and communicated to avoid ambiguity and confusion and to improve operational efficiency.
A spreadsheet (matrix) can be created covering the headings of: responsible, accountable,
consulted and informed (RACTI) (see TWT, 2019a), with the various stakeholders listed on an
organisational project-wide and individual level.

Note on definitions:

B Duty — an obligation or commitment that someone must fulfil in accordance with
laws, regulations or conventions and is performed for the ‘greater good’ rather than
for ‘self-interest’. Duty is often an integral part of any role and cannot be transferred
to other parties.

B Responsibility — being accountable, the act of accepting and acting on an assigned task
to achieve a desired result; these actions may be voluntary.



Introduction, understanding temporary works duties and recent updates

Figure 1.1 Hierarchy of control documentation (editor's own)

Acts — primary legislation (the law) enacted by Parliament (can be wide-ranging but without
specific detail).

|

Regulations — secondary legislation approved by a Minister. Contain specific details.

!

Approved Code of Practice — practical examples of good practice (measuring tool for what is
reasonably practicable) with special legal status. A court can find against you if the relevant
provisions are not followed.

|

Guidance — produced by organisations such as the HSE with the purpose to interpret the law.
Following the guidance normally ensures compliance with the law.

|

Standards — international, European and British standards are written by a committee of
subject-matter experts for the industry and provide specific recommendations on good practice.

l

Industry guidance — industry bodies produce good practice guides and advice in their own
field of expertise.

!

Company guidance — produced either internally or externally at the request of senior
managment and may include policies, procedures, lessons learnt and guidance notes, setting out
how the company operates.

1.4.1 Legal obligations and requirements (Acts)

If in breach of part of an Act, then the individual or organisation can be prosecuted (legal
criminal action). Table 1.1 provides some examples of Acts which can directly or indirectly
relate to temporary works.

1.4.2 Regulations

Regulations usually accompany HSWA but can include those accompanying European
Directives (now part of UK law). If in breach of part of a regulation, then the individual or
organisation can be prosecuted (legal criminal action). Table 1.2 provides some examples of
regulations which can directly or indirectly relate to temporary works.

1.4.3  Standards / codes of practice / guidance

Table 1.3 contains examples of standards and organisations that have an influence or interest
in temporary works. They produce good practice recommendations and specific guidance.
Following these recommendations is a reasonable course of action under law. However, it is
not obligatory to follow these recommendations (free to take other actions) but, if something
goes wrong, they may be used in evidence against you in court and you would have to justify
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Table 1.1 Some Acts which can relate to temporary works

(HSWA) Health and Safety
at Work etc. Act 1974
(HMG, 1974)

Corporate Manslaughter
and Corporate Homicide
Act 2007 (HMG, 2007)

Health and Safety Offences
Act 2008 (HMG, 2008)

Building Safety Act 2022
(HMG, 2022a)

HSWA does not specifically mention temporary works
(temporary works is implied) but it gives general duties relating
to health and safety:

W duties on employers in relation to employees and the public
W duties on suppliers in relation to their services and products
M duties on employees not to risk themselves or others

(i.e. employers must manage their work safely and hence by
implication they must manage temporary works safely).

Most of the duties are qualified by the principle of ‘so far as
is reasonably practicable’ whereby there is balance between
feasibility and cost.

This Act was created to overcome limitations of the common
law offence of ‘gross negligence manslaughter’ as applied to
companies.

It clarifies the criminal liabilities of an organisation (corporate
liability) where the way in which its activities (including
temporary works) are managed or organised cause a person’s
death and amounts to a gross breach of a relevant duty of care
owed by the organisation to the deceased.

Individuals (e.g. directors and site managers) could still be
prosecuted for other health and safety offences (e.g. gross
negligence manslaughter).

See Pallett and Filip (2019) section 1.6 for summary.

See section 1.5.1

Table 1.2 Some regulations which can relate to temporary works (continued on next page)

Lifting Operations and Lifting
Equipment Regulations 1998
(HMG, 1998a)

Provision and Use of Work
Equipment Regulations 1998
(HMG, 1998b)

Place duties on organisations and individuals who own,
operate or have control over lifting equipment. Such
equipment is often used for temporary works purposes.

Requires that any equipment provided for work (including
temporary works equipment) is suitable for its intended
purpose, safe, well maintained, inspected to ensure it does
not deteriorate with use and persons using the equipment are
provided with adequate training and information.
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Table 1.2 Continued

Management of Health and More explicit guidance given to employers on management
Safety at Work Regulations of health and safety (under HSWA) and requires employers to
1999, amended 2003 and make suitable and sufficient assessment of risks to employees
2006 (HMG, 1999) and those not in their employ who may affected by their work

and to record the significant findings and implement the risk
control measures identified.

General principles of prevention are to be applied.

Work at Height Regulations To adequately plan any necessary work at height and control
2005 (HMG, 2005) risks to prevent death and injury caused by falls from height.
It is common for temporary works to provide protection from
falls from height (e.g. temporary edge protection systems). See
Pallett and Filip (2019) section 1.5 for summary.

Reporting of Injuries, Accidents and certain dangerous occurrences relating to
Diseases and Dangerous temporary works activities may occur and may need to be
Occurrences Regulations 2013 reported; records of such accidents are to be kept.

(HMG, 2013a)

Construction (Design and Requires that health and safety is managed through all
Management) Regulations stages of a project from conception, design, construction,
2015 (HMG, 2015) maintenance to demolition.

Introduced a series of specific duty holder roles.

Contractors must plan, manage and monitor construction
work (this includes permanent and temporary works). Principle
contractors are also required to coordinate the construction work.

See Pallett and Filip (2019) section 1.4 for summary and
chapter 2 in this publication.

Note: for secondary legislation (regulations) the duties may be qualified by ‘so far as is reasonably practicable’
or ‘practicable’.

Table 1.3 Some standards and organisations which produce guidance relating to temporary
works (continued on next page)

Health and Safety Executive National regulator responsible for preventing workplace

(HSE) deaths, injuries and illness. Provides specific advice, guidance
and information to influence workplaces and raises awareness
of issues. Information helps interpret the law, helps with
compliance and provides technical advice.

Undertakes targeted inspections and investigations and
prosecutes when necessary.

Includes a specialist construction division.
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Table 1.3 Continued

British Standards BS Provides overall good practice recommendations on how to
5975-1:2024 and BS 5975- manage and design temporary works (see section 1.5.2).
2:2024 (BSI, 20244, 2024b)

Construction Industry Research Public bodies whose activities are defined by statutory

and Information Association instruments and many others set up as charitable

(CIRIA) organisations.

Building Research Undertake research and publish guidance and warnings on
Establishment (BRE) specific subjects or products, many of which will be directly

related to temporary works.

Temporary Works Forum (TWf) Some members provide training courses.

The Concrete Society (CS)

Steel Construction Institute (SCI)

The Concrete Centre (TCC)

Office for Nuclear Regulation  Set up under the Energy Act (HMG, 2013b) as the UK's

(ONR) independent nuclear regulator with legal authority to
regulate security and safety and to ensure high standards

during construction and operation of nuclear facilities and
environmental protection of nuclear waste.

Office for Rail and Road (ORR)  Non-ministerial government department responsible for the
economic and safe regulation of Britain’s railway network. ORR
regulates Network Rail’s (NR) activities and funding, regulates
rail network access and licenses operators of railway assets.

ORR regulates competition on the railway network and
enforces consumer protection law.

Institution of Civil Engineers (ICE) The ICE, IStructk and other professional bodies are centres of
Institution of Structural excellence and provide industry voices which maintain relevant
Engineers (IStructE) professional standards and award professional qualifications.

that what you were doing is equal to or better than the recommendations (the onus of proof
would be on you to prove compliance with the law by other means).

An Approved Code of Practice (ACoP) is approved by HSE with endorsement from the
Secretary of State and has special legal status. An ACoP will describe preferred or recom-
mended methodology or standards to be met to comply with regulations and duties imposed
by HSWA.

It has been suggested that guidance, either from the government or HSE, is not legally bind-
ing, it is just ‘guidance’. So, on the face of it, it is designed to afford flexibility to employers.
However, the underlying reality is that the guidance is much more prescriptive in nature.
Employers have to prove they have done all that is reasonably practicable, and the courts
tend to judge that according (in part) to the regulatory or industry guidance as to acceptable
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