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Callsafe Services Limited have been 
providing health and safety consultancy 
and training to the construction industry 
since 1987. We have also been working on 
projects under the Construction (Design 
and Management) Regulations (CDM) since 
they first came into force on 31st March 1995, 
performing the duties of Planning Supervisor 
(CDM1994), CDM Coordinator (CDM2007) 
and Principal Designer and CDM Advisor 
(CDM2015).

All of our consultants and trainers are 
professionally qualified in both engineering 
and health & safety, providing practical and 
effective advice, assistance and training to client, 
designer and contractor organisations. We pride 
ourselves in continually improving health and 
safety performance on projects whilst reducing 
the bureaucracy that has traditionally been 
associated with health and safety.

BIM AND CDM2015

The Building Information Modelling (BIM) 
process requirements and the Construction 
(Design and Management) Regulations 2015 
(CDM2015) requirements are very similar as to 
their needs and objectives.

If BIM systems are used on a project and they 
have not been integrated with the CDM2015 we 
will have missed a unique opportunity in the 
development of project, health & safety and asset 
management.

The Building Information Modelling (BIM) 
process should:

 • Create a common language applicable to all;

 • Allow decisions to be data driven via a single
  version of the truth;

 • Deliver benefits by using data and embracing
  efficient use of technology; and

 • Bring process, people and technology together.

BIM requires the following:

 • Employers Information Requirements (EIR);

 • BIM Execution Plans in response to the EIR; 

 • Information Delivery Table – clarifies the
  information to be exchanged on a project,
  data ownership and standards.

The Construction (Design and Management) 
Regulations 2015 (CDM2015) requires:

 • Understandable information supplied to all who
  need it at the right time, known as the Pre
  Construction Information (PCI) within CDM2015;

 • Effective health and safety management from
  conceptual design, through detailed design,
  tendering, construction to commissioning and
  handover;

 • Design that is performed by an integrated
  team, with all interfaces addressed to create a
  complete design that has eliminated and
  reduced health and safety risks to a
  reasonably practicable level;

 • Effective cooperation, coordination and
  communication between all of the duty
  holders, the client, designers, the principal
  designer, contractors, the principal contractor,
  and other stakeholders;

 • An effective construction health and safety
  management system, known as the Construction
  Phase Plan (CPP) within CDM2015;

 • Useful information provided for the future use,
  maintenance, repair, cleaning, modification
  and demolition/dismantling,
  known as the Health and
  Safety File (HSF) within
  CDM2015, plus the other
  as-built and operational and
  maintenance information.
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THE EIR AND THE PCI

An example of the synergy between the 
requirements of BIM and the requirements of 
CDM2015 is the similar requirements for the EIR 
and those of the PCI. The following is an amended 
version of the EIR requirements contained in 
PAS 1192-2:2013, Specification for information 
management for the capital/delivery phase of 
construction projects using building information 
modelling.

Employers Information Requirements (EIR)
The EIR should contain:

 • The levels of detail required for information
  management, including when information is
  required, from whom and in what format, this
  will populate the Model Production and
  Delivery Table;

 • Any specific training requirements for operating
  the information management system, such as
  familiarisation with a particular software system;

 • Requirements for planning and reporting on
  work and the managing of the modelling
  process, if required, and naming conventions,
  etc.);

 • How design co-ordination and clash detection
  is to be performed;

 • How the collaboration between contracted
  parties will be achieved, particularly where
  complex contractual relationships are involved
  on the project;

 • Description of the management arrangements
  to ensure HSE/CDM compliance, including
  who will be the principal designer and the
  principal contractor for all stages of the project

 • A schedule of any security and data integrity
  requirements for the project;

 • A schedule of any specific information to be
  either excluded or included from information
  models;

 • A schedule of any particular constraints set by
  the employer on the size of model, and other,
  files, the size of extranet uploads or emails, or
  the file formats that can define the size of a
  volume;

 • Project specific information, such as pre
  construction surveys or a requirement for the
  employer to receive information models
  describing newly generated products and
  assemblies;

 • The requirements for bidders’ proposals to
  address the management of the co-ordination
  process;

 • Specific requirements for the assembly of the
  required model, including base coordinates
  and the purposes to which the model is to be
  used both during and after construction;

 • Definition of how information is to be
  exchanged, including work stages;

 • The competence assessment methods and
  requirements.

Pre-Construction Information (PCI)

Other than the competence assessment 
requirements, which under CDM2015 is covered 
by Regulations 8(1) and 15(7) to assess the 
skills, knowledge, experience and organisational 
capability, the above requirements are generally 
covered by the requirements for the Pre-
Construction Information (PCI), to be supplied by 
the client.

L153, Managing health and safety in construction 
– CDM2015 Guidance, Appendix 2 states:

When pre-construction information is complete, it 
must include proportionate information about:

 (a) the project, such as the client brief and
 key dates of the construction phase;

 (b) the planning and management of the project
 such as the resources and time being allocated
 to each stage of the project and the arrangements
 to ensure there is cooperation between 
 dutyholders and the work is coordinated;

 (c) the health and safety hazards of the site,
 including design and construction hazards and
 how they will be addressed;

 (d) any relevant information in an existing
 health and safety file.
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The information should be in a convenient form 
and be clear, concise and easily understandable 
to help other dutyholders involved in the project 
to carry out their duties

The analysis above of the requirements between 
the EIR and the PCI indicate that there are many 
similarities between the requirements.

As the PCI is gathered and provided during the 
design and planning phase of the project the 
information should be incorporated into the BIM 
information and the 3D Model. This will them be 
made available to the entire project team so that 
‘a single version of the truth’ is maintained. Part of 
BIM is the requirement to consistently maintain 
a single information source that will always be 
current which will ensure that the most up-to-
date information is always used.

Supplying the relevant parts of the 3D Model and 
the other information to tendering contractors will 

also satisfy the CDM2015 requirement to provide 
the PCI to the tendering contractors.

The ‘BIM Execution Plans’ and the ‘Information 
Delivery Table’, will clarify the information that is 
necessary for the project, who owns the data, 
standards to be used and the data formats. This 
needs to be considered at the beginning of a 
project, so that everyone knows what information 
and data is required, who will provide it, who 
needs it, when it is needed and what format it is 
to be supplied in.

The principal designer will be required to be a 
significant contributor to the development of the 
EIR, the BIM Execution Plans and the Information 
Delivery Table in order to perform the principal 
designer’s duty to ‘control the pre-construction 
phase of the project’. The BIM processes should 
also make it easier for the principal designer to 
monitor the design and designers’ compliance 
with CDM2015.
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DESIGN AND DESIGN 
COORDINATION

Applying the BIM processes to design will allow, 
and encourage, the design team to act as a 
collaborative team, ensuring that the various 
design organisations and disciplines work 
together to provide a coordinated design, that 
works in its entirety. Historically, the construction 
design processes have not been particularly 
well coordinated, with space requirements 
and ‘clashes’ not being properly considered, 
so causing significant re-design during the 
construction phase and significant difficulties for 
operation and maintenance.

All designers utilising the same 3D Model 
will allow all of the various elements of the 
design to be visualised and the identification of 
‘clashes’ for consideration by the design team 
for rectification. This also considers safe access 
routes for personnel operating and maintaining 
the completed structures.

The use of the Model should also allow for 
consideration of various options for pre-
fabrication of the structures and equipment, 
taking into account the installation methods 
that could be used. This could be as simple 
as installing cable trays, pipe hangers, etc. 
onto structural elements within the fabrication 
facilities, so reducing the work necessary on the 
construction site and the requirement for working 
at height. The more work that can be completed 
off the construction the site, the better. Pre-
fabrication, and where possible commissioning of 
elements should result in better quality, on-time 
completion as it is less weather dependent, 
cheaper and with less health and safety risks.

Additionally, it would be useful to identify by 
symbols in the 3D Model the significant hazards/
risks that remain after the designers’ efforts 
to eliminate and reduce risks by their design 
decisions. This would enable easy transfer of 
information to the construction team, and for 
those who will operated and maintain. A system 
of either referencing, or more efficient, linking 
these symbols to the justification and other 
information about these significant hazards/
risks would also satisfy any potential requirement 
for justification of design decisions that could 
occur in the future, e.g. by linking to the normally 
produced ‘Design Risk Assessments’. Note that 

DESIGN AND DESIGN 
COORDINATION

the term ‘Design Risk Assessments’ has been 
used here, but that this is not a legally defined 
term, and this justification of the design decisions 
can be called many things, such as ‘Design Risk 
Register’, ‘Design Hazard Inventory’, etc.

With the development of BIM software, it may 
even be possible in the future for the software 
to identify hazards and risks, such as confined 
spaces, hazardous materials, heavy components, 
open edges, etc. for consideration for healthier 
and safer options by the design team. It should 
also be possible to easily provide information 
about the weights of components and 
assemblies, and their centres of gravity, that have 
been designed.

With the development of the software for 3D 
Modelling, the sequencing of the potential 
construction will also be possible, so making 
the reduction of risks during design to be more 
effective, and providing information to the 
contractors about the assumptions that the 
designers have made regarding the methods of 
work, which are also a requirement placed on 
designers by CDM2015.

The 3D Model should also allow for various 
design options to be considered in an easier and 
more accurate way than has been done in the 
past, utilising just 2D drawings and the abilities 
of the designers to visualise the effects of the 
options, which is not easy and requires significant 
experience.

This will also be useful for the principal contractor 
and contractors when they are planning the 
work, including the design of ‘temporary works’, 
so making the coordination of permanent and 
temporary works designs easier and compliant 
with CDM2015.
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CONSTRUCTION MANAGEMENT

As 3D Model software develops to include 
real-time build sequencing, the planning of the 
construction processes will be become easier 
and more accurate. This will enable better 
procurement decisions, identifying the long-lead 
items and the information required to procure 
both equipment and personnel (sub-contractors).

The erection/installation sequences will be able 
to be visualised, so ensuring that the programme 
allows for the easiest, and safest, methods to be 
used.

The access requirements for construction plant, 
such as mobile cranes, MEWPs and telehandlers, 
will be able to be assessed for when on the 
construction programme they will be required, 
the space requirements and the necessary 
bearing capabilities of the surface they will transit 
and work on.

The decisions on what formwork and falsework 
to be used will be able to be made with more 
accuracy as the 3D Model will provide for the 
necessary visualisation of the end result required 
and allow for various options for the temporary 
works to be considered with more accuracy, 

CONSTRUCTION MANAGEMENT

including how to install and dismantle. The 
load-bearing capacity of in-situ concrete can be 
programmed, and linked to the model, so that 
formworks and falsework are not ‘struck’ too early, or 
left in place when they are no longer required, and 
the structure is not overloaded by subsequent work.

Proprietary scaffolds can be selected to be more 
efficient and safer for the particular usage on a 
site, or if required, tube and fitting scaffolds can 
be better designed to fit the particular use and 
sequence of build of the permanent works.

Site accommodation and welfare facilities, site 
security, site emergency arrangements and site 
traffic management could also be addressed 
within the Model, taking into account the 
proposed sequence of build, and therefore 
the changing site work environment. It is a 
fairly common practice for the progress of the 
construction work to be photographed on a time 
basis to shown the progress of the work. With 
a time-based 3D Model, it should be possible 
to create the build timeline as 3D pictures, so 
enabling the whole construction sequence to be 
planned more effectively before we commence 
the construction.
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How can BIM benefit those responsible for 
Health and Safety risk management?

Everybody has something to gain, from the client 
to the end user – everybody can benefit from the 
introduction of Health and Safety information 
into BIM. Just simply by having data that’s readily 
available, consistent, structured and in an open 
format makes easier to read, digest and interrupt. 

When it comes to Health and Safety, it’s really 
about getting critical information to people when 
they need it and at the right time. While Health 
and Safety should be an on-going concern for 
a whole project timeline, what BIM can allow us 
to do is have an earlier consideration of hazards 
and risks within the design as we are sharing and 
coordinating information within the project team. 

It can benefit from such things as construction 
sequencing and virtual reality simulations – 
these processes are about constructing in a safe 
virtual environment without anybody getting hurt 
right through to the construction phase. We can 
use BIM for training, hazard detection, etc. but 
while techniques such as 4D sequencing and 
simulations are useful tools within Health and 
Safety, we can use less technically advanced 
methods. They can be just as powerful and 
simply by showing information in a graphical way 
so all can understand it.  Just recording hazards 
or decisions on risk in a structured way using 
an open format such as COBie is again very 
powerful.

Do you think that there is enough awareness 
amongst those responsible for Health and 
Safety risk management of the advantages of 
BIM?

I would say it’s increasing. If we went back to 

the 2011 Government Construction Strategy, 
Health and Safety wasn’t mentioned at all. It 
was mentioned, however, as a key driver within 
the Construction 2020 - 2025 Strategy. This 
acknowledged Health and Safety would play a 
vital component in a roadmap to success.

It’s extremely positive to see Health and Safety 
coming into these larger strategies and we are 
now realising that to have a construction industry 
we can all be proud of, we need to bring younger 
people through and we are only going to do that 
by having a safe industry.

Contractors, particularly the large tier 1 
contractors, have been using BIM for Health and 
Safety management for quite some time now but 
we need to start to use it as an early intervention. 
The best form of any prevention is at the pre-
construction stages.
 
Is there an obvious link up between BIM and 
CDM2015 Regulations?

There are many synergies there. It’s all about 
managing information and making it readily 
available to people so the can use it effectively. 

A lot the benefits of BIM are discussed in terms 
of monetary value or cost savings, efficiency 
gains but there are real opportunities for health 
and safety management to be incorporated into 
that BIM process. It doesn’t really have to be 
a really high tech solution; something simple 
about collating relevant and crucial information 
in a very simple and graphical way that then 
can be communicated to the relevant people is 
really powerful, particularly when you consider 
some of the unfortunate injuries and fatalities 
that have happened in recent times, sometimes 
come down to a language barrier. So often 

Stefan Mordue is a chartered architect, construction project 
manager, writer and NBS consultant. He is co-author of a number of 
publications, including ‘BIM for Construction Health & Safety’ and 
‘BIM for Dummies’ and was part of the team that delivered a joint 
project for NBS and UK BIM Task Group to produce a BIM toolkit in 
preparation for the government’s BIM mandate. Stefan is a visiting 
lecturer at Heriot-Watt University in Edinburgh, and he sits on a 
number of industry and technical standard committees, including the 
British Standards Institute Occupational Health & Safety Management 
and the Architects Council of Europe BIM working group. He was a 
founding member of the CIC BIM2050 working group.
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having information is readily available and easy to 
understand can be a very powerful tool when it 
comes to Health and Safety.

When we consider how important the 
construction industry is to the UK economy and 
we look at some of the facts and figures around 
the industry, although it is improving it is still 
quite a dangerous industry to work in. Given 
the fact that it is so vital for our economy, we 
really need to start to think how we can make 
the industry safer and how we can produce 
safer assets. Only by doing this can we make an 
industry that the next generation of professionals 
can be really proud of and one that they want to 
work in.

With the new CDM2015 Regulations now 
in force and the creation of new role 
of the Principal Designer and all of its 
responsibilities, presumably BIM will have a 
vital role to play?

Yes it will. People are certainly using BIM during 
the construction phases but with any safety 
intervention the best form is do it before you even 
put a spade in a ground. It needs people to start 
thinking about these things a lot earlier; we need 

to start embedding this within the design chain.
The change in the CDM2015 regulations with 
the introduction of the Principal Designer is 
really promising because that role is best placed 
and has the most influence to design out and 
coordinate health and safety information at the 
pre-construction stage. 

How could a resource like Construction 
Operation Building information exchange 
(COBie) be used in relation to Health and 
Safety?

COBie is simply a model view of the IFC (Industry 
Foundation Classes) schema. The idea is that it is 
used to improve processes of how we collect BIM 
information and how we handle that information 
and share it with asset owners, occupiers or 
operators, helping them to manage their asset 
more effectively. COBie isn’t asking for any more 
information than we currently deliver but what it 
is asking for is it in a structured way.

It’s interesting if you look at the BIMtask group 
website, it originally describes COBie as being a 
means of sharing structured information just like 
CDM and BIM. 
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COBie has an issues column, which is quite 
useful as it provides the designer with the 
opportunity to record information such as risk 
ratings or CHARM (Chemical Hazard and Risk 
Management). This is all structured and can be 
shared within the design team.

Other simple approaches include recording risks 
in other open standards. The IFC4 has a property 
set called P Set Risk so you can start to highlight 
information or tag BIM objects and communicate 
information in a very simple way – for example 
through a colour-coded system. Some of the 
non-graphical information and attributes can 
then be scheduled and risks and hazard can be 
easily located.
 
Can a digital model of a building still be 
useful in terms of managing Health and 
Safety even after the physical construction is 
complete?

One of the real value propositions of BIM is as 
well as procuring a physical asset; you also 
procure a digital one. Throughout the process 
you are getting this digital creation as a by-
product but that digital model has the power to 
become the basis of many things going forward.
 It can help inform training or simulation and 
post construction can be used to plan or execute 
safe methods of operation and maintenance. It 
becomes a really powerful weapon in the arsenal 
of the building owner.

How do you see the role of BIM developing in 
the future with regards to Health and Safety?

That will be interesting. There have been lots 
of attempts to try and automate the processes 
such as regulation and legislation over the years. 
Sometimes that’s quite difficult because a lot of 
them aren’t black and white so it still needs a lot 
of human participation to understand some of 
this information.

What we’ll see is BIM will start to develop so that 
we have information close to hand to allow us to 
make informed decisions. We’ll also see emerging 
technologies such as the immersive technologies 
coming from the gaming industry. This will give 
the ability to put yourself in a situation and really 
start to understand your surroundings and maybe 
some of the impacts that your decisions may 
have on Health and Safety.
 

In terms of the BIM Level 2 mandate in April, 
how well prepared do you feel the industry is? 

I don’t we should get too hung up on the date that 
has just been and gone in April. All that simply 
does is mark the start of the journey for many.

I think Industry is equipped with a lot of the 
tools now to go forward. Some people are more 
advanced than others but now we have the 
government website up and running with more 
information being added to that over time. There are 
lots of good resources, many of which are free, and 
we have standards and protocols in place now. 

It’s just about making a start on that journey 
and realising you’re not going to implement 
everything first time because the whole thing is 
a big change in culture and approach as well, so 
managing expectations is going to crucial.

Do you expect the private sector to play a 
more significant part in the uptake of BIM?

We are seeing a lot of the private sector using 
BIM. I believe a lot of that will be dependent on 
the client. It will most likely be down to the private 
sector and construction professionals advising 
the client of the advantages of BIM. Hopefully we 
will see the private sector using it because it is 
a better way of working – it’s more efficient and 
you get a better performing asset at the end of 
the day.

Is it fair to say that BIM is as much about 
changing people’s outlook/ behaviour as it is 
about new technology?

It is and in my personal opinion there’s not 
enough emphasis or guidance given in this area. 
BIM is very much about a behavioural change 
programme than it is about technology or 
process change debate.

It’s going to require changes to policy and how 
we use technology and devices. For example, 
how we use our mobile devices on construction 
sites and file-sharing sites such as Youtube, 
which have historically been used for viewing 
music videos and the like; we need to think about 
these resources in a different way. Social media 
is another example and unlocking its power to 
get access to a whole online community of like-
minded people where you can share, exchange 
and collaborate ideas.
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HEALTH & SAFETY FILE
AND ASSET MANAGEMENT

Most, if not all, contracts include requirements 
for ‘as-built’ and operation and maintenance 
information to enable the efficient and safe use of 
the completed construction, otherwise known as 
as-builts and O&M Manuals. With the advent of 
BIM this will become much easier, as the Model 
will be updated throughout the construction, 
hopefully with electronic links to the operation 
and maintenance information.

CDM2015 requires a health & safety file to be 

produced by the principal designer, or principal 
contractor if the principal designer is not 
contracted to the of construction, where the 
project involves more than one contractor, which 
will be the majority of projects. The assemble 
health and safety file will be passed to the client at 
the end of construction for the client to effectively 
manage the health and safety of the asset (facility).

The content of the health and safety file is 
described within the Health and Safety Executive 
(HSE) guidance document, L153, Managing 
health and safety in construction, Appendix 4, as 
follows:
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The health and safety file is defined as a file 
appropriate to the characteristics of the project, 
containing relevant health and safety information 
to be taken into account during any subsequent 
project. The file is only required for projects 
involving more than one contractor.

The file must contain information about the current 
project likely to be needed to ensure health and safety 
during any subsequent work, such as maintenance, 
cleaning, refurbishment or demolition. When preparing 
the health and safety file, information on the following 
should be considered for inclusion:

 (a) a brief description of the work carried out;

 (b) any hazards that have not been eliminated
 through the design and construction processes,
 and how they have been addressed (eg
 surveys or other information concerning
 asbestos or contaminated land);

 (c) key structural principles (eg bracing,
 sources of substantial stored energy – including
 pre- or post-tensioned members) and safe
 working loads for floors and roofs;

 (d) hazardous materials used (eg lead paints
 and special coatings);

 (e) information regarding the removal or
 dismantling of installed plant and equipment
 (eg any special arrangements for lifting such
 equipment);

 (f ) health and safety information about
 equipment provided for cleaning or maintaining
 the structure;

 (g) the nature, location and markings of
 significant services, including underground

 cables; gas supply equipment; fire-fighting
 services etc;
 
 (h) information and as-built drawings of the 
 building, its plant and equipment (eg the
 means of safe access to and from service voids
 and fire doors).

There should be enough detail to allow the likely 
risks to be identified and addressed by those 
carrying out the work. However, the level of detail 
should be proportionate to the risks. The file 
should not include things that will be of no help 
when planning future construction work such as 
pre-construction information, the construction 
phase plan, contractual documents, safety method 
statements etc. Information must be in a convenient 
form, clear, concise and easily understandable

It is fairly obvious that the majority of the above 
information would normally be included within 
the BIM information, with the other information 
relatively easily included. If this can be achieved, 
the health and safety file required by CDM2015 
could just be the method of finding the 
information within the BIM information.

Having all of the relevant information within an 
electronic information system and 3D model 
should enable the asset (facilities) management 
to easily access the information for passing on to 
whoever needs it, e.g. the electrician attending 
to add some additional sockets, and will make 
keeping the information in a current condition 
much easier.

If the BIM information is properly updated/
maintained, the majority of the pre-construction 
information required for a new project under 
CDM2015 will be within this information and 
therefore easily provided to the new project team.

As health and safety management should be part of an effective management system the 
requirements of CDM2015 should be incorporated into the overall project management 

system, of which BIM should be the most significant element.

It makes economic sense, and creates an effective project 
management process, integrating CDM2015 into BIM.
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