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Abstract

Codes of ‘Practice for Risk Management in Tunnel Works were prepared in response to concerns expressed by
insurers and re-insurers on the London-based insurance market arising from losses associated with tunnelling and
underground works generally in the UK and overseas. A Code for the UK was published in 2003 and an
international version in 2006.

The Codes set out deemed good practice in terms of principles and a framework for project and risk management for
the design and construction of projects involving underground works.

Since 2003, the principles of the Codes have been applied directly or indirectly by insurers/reinsurers on urban
transit projects ranging from the west coast of America through Europe and Africa to Australasia. The application
of the Code is now regarded by insurers as de rigeur on projects involving tunnelling or underground works in
whatever form. However, it has to be appreciated and acknowledged that the principles of the Codes are now
expected to be applied on projects which do not necessarily involve underground/below ground construction eg on
bridges and/or viaducts for overhead road or rail systems.

Clients’Owners now appreciate the benefit of risk management and pro-actively require thisin contracts. However,
more significantly, the matter of demonstration of the management of identified risks remains vague. Lessons
learned in the application of the principles of the Codes over the last 8 years are seen to be worthy of reflection for
the benefit of going forward.

1 BACKGROUND insurance industry had not previously queried. Thiswas
reflected by a number of withdrawals of maor
1.1 Insurance market concerns insurance companies from providing insurance cover for

The Association of British Insurers (ABI), representing ~ construction  projects and/or  tunnelling works in
insurers and re-insurers on the London—based Insurance  particular.

Market, contacted the British Tunnelling Society (BTS)

in October 2001 to express their growing concerns in 12 Options open to the insurers

relation to insurance losses associated with tunnelling ~ The ABI advised they were actively considering various
worksin the United Kingdom (UK) and overseas. Their ~ options open to them in relation to insurance for

concerns included - tunnelling works which included —
e anincreased frequency of claims; a) stop offering insurance cover all together. It was
e the magnitudes of losses against premium acknowledged that this would necessitate ‘self-
volumes: insurance’ by Clients’Employers or Contractors for

e the magnitudes of losses against Contract projects to proceed but potentialy seriously
Values: influencing the nature, scale and extent of

« comparisons of reinstatement costs against tunnelling works carried out in the future.

original construction costs; b) increase the terms (premiums), excesses
o the magnitudes of Insured Claims againgt (deductibles) and/or restrict cover. Such
Insurer’'s Possible Maximum L osses. actions could cause projects to become cost
prohibitive in the event that insurance was
Over the preceding 10 years or so, the loss ratio (ie required and again influence the nature, scale
sums paid out in relation to sums received via premiums and extent of tunnelling works carried out in
etc) in the “construction/engineering” sector, had been the future.
typically in excess of 110%. However, for tunnelling ¢) work with ‘industry’ to develop a ‘code of
works, the loss ratio had been typically in excess of practice’ for tunnelling works which set out
500%. Clearly, this situation was unsustainable and the deemed ‘best practice’. The precedent for this
perception was that the tunnelling industry had had an approach had been set by the preparation and

inconsistent approach to risk management which the publication of a ‘Joint Code of Practice on the



Protection from Fire of Construction Sites and
Buildings Undergoing Renovation’ (first published
1992 by the Consruction Confederation/Fire
Protection Association — fifth edition published
2000). This publication was prompted by the
occurrence of major fires on construction sites
which led to significant losses to the insurance
market. The Joint Code was prepared with the
cooperation of insurers, contractors, developers,
the fire service and health and safety specialists.
The Joint Code is generadly perceived by the
insurance market as having made a significant
contribution to the reduction in the number of fires
on construction sites and also in the number of
claims made against insurance policies.

Rather than adopt options @) and b) above at the outset
with the attendant potential consequences on worldwide
tunnelling works, the ABI sought to work with
‘industry’ through the BTS to develop a ‘Joint Code of
Practice for Risk Management’ for use worldwide.

2 DEVELOPMENT OF THE CODES

A Working Group was formed in November 2001
comprising representatives from the ABI and the BTS.
The author was a Joint Chairmen of the Working Group,
representing the BTS and the primary author of the
ensuing Codes of Practice.

The ABI’'s intent was to have a Code prepared which
could be applied for tunnelling works in the UK and
overseas. However, the BTS considered that the
preparation of a Code to satisfy the insurance market
could be more readily prepared for application initially
in the UK in view of familiarity with UK legidative and
statutory requirements and British and European
Standards, which a Code had to acknowledge. Such a
Code (ie for application in the UK), once accepted by
the insurance market, could then form the framework
for a Code for use internationally by appropriate and
suitable amendment and revision.

The ABI agreed to this approach and so, as afirst step, a
Code was prepared for use in the UK. This was
published by the BTS in September 2003.

The Code was revised for international application and
published in January 2006 by the International
Tunnelling Insurance Group (ITIG) with the support of
the International Tunnelling Association (ITA).

3 OBJECTIVES AND BASES FOR THE
CODES

A jointly agreed objective of the Codes was to promote
and secure best practice for the minimisation and
management of risks associated with the design and
congtruction of ‘Tunnel Works including the

renovation of existing underground structures. Tunnel
Works were defined as tunnels, caverns, shafts and
associated  underground  structures  howsoever
constructed. This was to be achieved by providing a
recognisable framework (and guidance) for deemed best
practice project and risk management procedures to-

e reduce the probability of aloss happening;

e reduce the size of aclaim when it happened;

e provide Insurers with a better understanding of the
risks during underwriting process and hence
increased certainty on financial exposure in the
provision of insurance cover.

It was acknowledged at the outset that dtrict
implementation of and compliance with the Codes
would not necessarily prevent insurance claims
occurring.

Implementation of the contents of the Codes was
intended to provide an ‘auditable trail’. This was not
only for the benefit of insurers, to ensure compliance
with the Code and to ensure that deemed best practice
had been followed in the event that a claim against
project insurance arose, but also for the benefit of a
project. In addition, the Code was intended to enable
insurers to have the confidence to recommend to their
management that insurance should continue to be
provided to the tunnelling sector of the construction
industry.

4 SOME FUNDAMENTAL PRINCIPLES
OF THE CODES

Fundamental principles running through the Codes

include —

a) the Codes are intended to operate in parallel with
and not derogate from existing local national
Standards and statutory legidlative duties and
responsibilities relating to, for example, regulations
and requirements associated with design, health and
safety, environment;

b) the Codes set out a framework for project and risk
management procedures and systems for the stages
of project development, contract procurement,
design and construction activities;

c) risk management as a process is defined and ‘risk’
is defined as “ the combination of the consequence
(or severity) of ahazard’ and itslikelihood” ;

d) hazard identification is required during each stage
of a project on a project-specific basisie the ‘cradle
to grave’ approach;

€) risks associated with identified hazards at each
stage are to be evaluated through formalised risk
assessment procedures,



f) risks are to be reduced through appropriate design
and construction procedures,

g) since the ground (and groundwater) is the primary
construction material in tunnel works, the concept
of ‘ground reference conditions/geotechnical
baseline conditions’ is incorporated in the Codes.
These are defined in the Codes as “ Definitive
statements about the nature, form, composition and
structure of the ground (both artificial and natural)
and groundwater together with geotechnical
properties of the ground which serve as a basis for
construction Contract tendering purposes and for
the subsequent application of the contract with
respect to conditions actually encountered during
Tunnel  Works. The Geotechnical Baseline
Conditions and/or Ground Reference Conditions
represent a contractual definition of ‘what is
assumed will be encountered’.  However, the
provision of such Conditions in the Contract is not
a warranty that the Conditions will be
encountered.” The Client/Owner is expected to
prepare the Conditions (or have them prepared on
their behalf). Faling this, the Codes make
provision for Tenderers to prepare the Conditions
and submit them with their tenders for use by the
client/Owner in tender evaluation;

h) risks are to be managed to ensure their reduction to
alevel “aslow asreasonably practicable’;

i) risk assessments together with mitigation/control
mesasures are to be recorded and summarised in risk
registers at each stage of a project which include
the identification of the party responsible for the
control and management of an identified risk;

j) assessments/registers of ‘residual’ risks should
‘cascade’ throughout a project (ie throughout each
stage) to ensure that parties, at any time during a
project, are made familiar with previoudy
identified hazards and associated risks which are
till live for transparency;

k) risk registers are to be ‘live’ documents which are
continuously reviewed and revised as appropriate
and available for scrutiny at any time;

[) insurance is not to be considered as a contingency
or mitigation measure in risk management.

5 APPLICATION OF THE CODES

Since their introduction, the Codes have been used in
two basic ways, based on the experience of the author.

Firstly, at the pre-underwriting stage, benchmarking
exercises have been commissioned by Brokers of

project and risk management procedures and processes
against the intent of the Codes. The results of these
exercises have been made available to insurers for their
consideration in writing the insurance.

At the post-underwriting stage, survey visits to projects
have then been commissioned by insurers to confirm
that the intentions in relation to the implementation of
the Codes from a pre-underwriting benchmarking
exercise are being adhered to.

Secondly and alternatively in the absence of pre-
underwriting benchmarking exercises, survey visits
have been commissioned by insurers to confirm that
project and risk management practices being adopted
are consistent with underwriting information and to
compare them with the requirement/recommendations
of the Codes. The first of such survey visits invariably
establishes a benchmark against the Codes. Follow-up
visits confirm continuing adherence to the accepted and
established practices.

The Codes are now invariably quoted at the time of
underwriting.

Through personal involvement, it is known that
monitoring of project and risk management procedures
against the Codes has been instigated by Brokers or
Insurers on urban rail transit projects which include —

Beacon Hill Tunnels, LRT Project, Seattle, USA
East Side Access Project, New York, USA
2nd Avenue Subway Project, New Y ork, USA
Terminal 5 Project, Heathrow Airport, London
Crossrail, London , UK

Citylink Project, Stockholm Sweden
Copenhagen Metro, Copenhagen Denmark
Gautrain Project, Johannesburg, South Africa
Budapest Metro, Budapest, Hungary
Marmaray Crossing, Istanbul, Turkey

Dubai Metro Project, Dubai, UAE

Circle Line Stages 1-5, Singapore

Downtown Line Projects 1 and 2, Singapore.

Such exercises have also been carried out on urban road
transportation projects including —

e North-South Bypass Tunnel, Brisbane, Australia
e Marina Coastal Expressway, Singapore
e SMART Project, Kuala Lumpur, Malaysia.

as well as numerous hydroelectric projects and water
supply schemes.

It should be recognized that experience has shown that
insurers expect the principles and frameworks of the
Codes to be applied across a whole project and not just
to the tunnelling aspects. Hence the project and risk
management matters raised in the Codes are expected to



apply to above ground as well as below ground
construction on a project and so for, example, would be
expected to apply to elevated urban transit structures on
projects involving underground works.

6 OBSERVATIONS ON THE
APPLICATION OF THE PRINCIPLES OF
THE CODES

6.1 General

The involvement on over 30 projects on behalf of
Insurers since 2002 in relation to the application of the
Codes has provided the opportunity to view and review
the approach taken in relation to project and risk
management matters on projects since then. In the
absence of the international version of the Code (as it
was not published until January 2006), the UK version
of the Code was generdly quoted at time of
underwriting.

6.2 Project management considerations

Project management processes and procedures
presented in the Codes are generally followed. This has
not always been immediately evident because of
differences in approach to those set out in the Codes. It
can be appreciated that it was difficult preparing a code
for international use which recognized al Contract
Forms and all international, national and local contract
requirements. Indeed, it was recognized that this was
not practicable. It is for this reason that ssmply going
through the Codes, clause by clause, seeking
compliance as a benchmarking exercise is totally

inappropriate. A holistic approach in relation to
compliance for benchmarking purposes must be
implemented.

Although accepted and utilized in North America, the
relatively innovative concept of ‘ground reference
conditions/geotechnical baseline conditions' introduced
in the Codes has been increasingly accepted and it is
reassuring to find that there is a greater awareness of
risk sharing on ground and groundwater conditions
between the Client/Owner and the appointed constructor
through their adoption.

6.3 Risk management considerations

a) congtruction related insurance is often placed after
project inception and when project contract
requirements are already established. Whilst project
contracts invariably require management plans
relating to hedth and safety, quaity, the
environment etc, it is still common to find that
ClientsOwners do not require a structured
approach to risk management including provision
of a risk management plan. In this respect, the
project contract requirements are in default of the
Codes. A pre-underwriting benchmarking exercise,
as referred to above, is therefore of significance to
insurers and in the absence of such, the post-

b)

d)

e

f)

9)

underwriting benchmarking exercise takes on a
greater importance;

in the absence of a requirement for risk
management in the project contract documents, the
impression has been gained that it is generally
assumed/presumed by ClientsOwners that risk
management will be implemented in any event.
However, this has proven not to be the case and has
demonstrated that if it is not asked for specifically
and explicitly in contract documentation, risk
management may not be practised during a project;

when specific requirements for risk management
are not set out in contract documents, it has been
found that there can be a lack of understanding
about risk management generally and its benefits
overall for aproject;

a consequence of the non-implementation of a risk
management procedure is invariably the lack of risk
registers formalising the results of hazard
identification and risk assessment. The simple
point is made that if risks cannot be readily
identified then it is difficult to demonstrate that
risks are being managed. This is not just for the
benefit of insurers but for the project including all
stakeholders,

although Clients’Owners may have carried out risk
assessments, some have been reluctant to pass the
outcome on to bidders/tenderers. This results in
lack of transparency of identified risks which is
seen not to be beneficial to a project;

when risk management is set out as a requirement
in contract documentation, ClientsyOwners or their
representatives do not always participate in the
process. It is considered that ClientsOwners
should participate, even as observers, to provide
them with the assurance that the process is active
and working for the benefit of the project;

even where a structured approach to risk
management is required in the project contract
documentation, there appears to be a difficulty in
differentiating between ‘risk management’ and
‘management of risk’. This latter aspect is seen as
being fundamental for the development of an
auditable trail for stakeholders. Risk management
is seen as a top-down process, driven by the overall
project management team demanding commitment
from al involved personnel to participate.
Management of risk is seen as a bottom-up process
where the control of identified hazards (and
associated risks) is very much in the domain of the
workforce ie the ‘muddy boots brigade. The
production of arisk register is seen to be part of the
risk management process. The questions of i) what
is done with the register and ii) how can it be



demonstrated that an identified risk is being
managed frequently remain unanswered.

h) when appropriately formatted, risk registers can be
a relatively powerful project management tool
which has been recognised on some projects.

7 SUMMARY COMMENTS

The existence, intent and contents of the Codes appear
to have been recognized internationally and appear to be
gaining even more widespread acceptance. The distinct
impression has been gained that the Codes have had,
and are having, an impact on project and risk
management considerations for urban rail transit
projects involving underground works as well as other
underground projects relating to roads, water supply and
power generation.

The benefits of a structured approach to risk
management, when implemented, have been appreciated
by ClientOwners as well as designers and
congtructors. It is perceived that there is a growing
awareness of such benefits not only in Client/Owner
organisations but also in constructor/contractor
organisations.

However, the approach to risk management is still
variable. It isconsidered that the optimum way forward
isfor Clients'Owners—

e to require risk management as a fundamenta part
of the overall project management procedure and
dipulate as such at the outset of a project by
developing a “Risk Management Plan” to ensure
that all parties to a project are aware of the
ClientsOwners requirements in relation to risk
management and how they are to be achieved. The
Plan could identify mechanisms for the reporting of
risks up through management chains in terms of
risk status and in a format compatible with
management reporting principles/requirements,

e to develop a‘risk management procedure’ to which
all parties to the project will be required to adhere.
This will provide the basis for uniformity in
approach through the design and delivery stages of
aproject;

e the procedure should set out mechanisms for the
risk management (including hazard identification,
risk assessment, identification of mitigation/control
measures etc) and the management of risk
processes,

e the procedure should include an appropriately
formatted pro-forma risk register which will be
beneficial as a project management tool.



