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Foreword 

Almost all journeys in the UK start and finish on local roads and highway structures on these 
roads form key elements of the UK transport infrastructure. The implementation of Eurocodes 
will require a major change to how these structures are designed and specified. There will be 
a need for revised processes in the procurement, technical control and management of the 
design and construction of structures. 

The Association of Directors of Environment, Economy, Planning and Transportation 
(ADEPT) has produced this guidance to encourage a common understanding of the changes 
to policies and procedures that are necessary to implement the Eurocodes within local 
highway authorities.  The document sets out recommended approaches and provides 
assistance to successfully manage the transition to fully adopting Eurocodes for structural 
design. It also describes the potential impacts of Eurocode implementation on Local Authority 
organisations, processes and staff training needs. 

I recommend this guidance to you. 

Mike Winter 
ADEPT National Bridges Group Chairman 
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1. Introduction 
 

The implementation of Eurocodes has been regarded as being “the biggest 
change in codified structural design ever experienced in the UK”  (Institution 
of Structural Engineers report to the Office of the deputy Prime Minister, 
2004).  With all conflicting British Standards having been withdrawn from use 
at the end of March 2010, the Eurocodes have now become the principal 
codes for all publicly-procured structural design in the UK. 
 
The implementation of Eurocodes is linked to two important pieces of EU 
legislation, which are intended to eliminate barriers to trade, improve the 
competitiveness of the European construction sector, and create an open 
market for construction products – the Construction Products Directive (CPD), 
and the Public Procurement Directive (PPD).  This legislative driver for the 
implementation of the Eurocodes severely limits options for the continued 
discretionary use of the withdrawn national standards, and the adoption of 
Eurocodes should now be regarded as mandatory in most situations for 
structural design.   
 
ADEPT members represent local authorities in the UK, who are responsible 
for the development, improvement and management of the local road 
network, and the associated highway structures, including bridges, culverts, 
retaining walls, and other structures.  The introduction of the Eurocodes will 
have a significant effect on the work of these organisations.  
 
This document outlines the background to the development and 
implementation of the Eurocodes, and highlights the specific challenges now 
facing Local Authorities as a result of this major change.  The document is 
intended to inform and assist ADEPT members to successfully manage the 
transition from the previous established design practice to the adoption of the 
new codes. It includes the recommended approaches to be taken by Local 
Authorities in implementing Eurocodes. 
 
The intended readership of this document is diverse, reflecting the wide range 
of ways in which local authorities across the UK manage their road networks 
and procure related goods and services, and the equally wide range of roles, 
both technical and non-technical, which may be affected by the introduction of 
the Eurocodes.  Hence the document is aimed not only at those who are 
directly involved in the design, checking or technical approval of bridges and 
other structures (or in the management of those processes), but also those 
responsible for specification, procurement, programming, commercial issues, 
suppliers and key decision makers. 
 
The programme for implementation is immediate; the Eurocodes are now the 
only supported standards available for structural design in the UK. With 
effective implementation, the Eurocodes offer a number of significant benefits 
in the areas of Best Value, Best Practice, and Innovation.  For these reasons 
many nations outside Europe are also choosing to adopt Eurocodes and 
realise the benefits. 
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2. Purpose 
 

The implementation of Eurocodes will bring significant changes to how 
structures are designed and specified.  This in turn raises the need for 
changes in processes for the procurement, technical control and management 
of the design and construction of structures.  ADEPT members, as structures 
owners, will be assessing the changes required to their policies and 
procedures due to the implementation.  A central ADEPT guidance document 
will support a common understanding among ADEPT members and a 
consistent approach to the implementation of Eurocodes and management of 
their impacts on the procurement, design and construction of structures. 
 
The main purpose of this guidance document is to provide ADEPT members 
with clear and authoritative guidance and recommendations on addressing 
the issues arising from the implementation of Eurocodes.  The document 
includes an overview of the Eurocodes, their legal status and implementation 
requirements, identifies the necessary changes in established processes and 
procedures, and highlights specific challenges for local authorities, and how 
these can be tackled effectively.  The document also aims to assess and 
analyse the different needs of various groups of staff for Eurocode training, 
and offers guidance on the development of training programmes for both 
technical and non-technical staff, to enable them to reach a level of 
awareness, knowledge and understanding appropriate to their role, in a timely 
and cost-effective way. 
 
The guidance offered is not prescriptive, but rather enables ADEPT members 
to adapt the implementation approach to meet their own particular needs and 
circumstances.  The guidance will provide a framework for specific policies on 
Eurocode implementation to be drafted by individual ADEPT members. 
 
It should be noted that the main focus of this document is on policies and 
principles, not technical details – although the training programmes outlined 
will enable those who need to have detailed technical knowledge to identify 
the most appropriate sources of information and guidance.  The information 
provided may form the basis for future regional workshops to disseminate 
knowledge and experience, and should enable readers to hold informed 
conversations regarding the implementation and use of Eurocodes.  Specific 
guidance on key roles undertaken by ADEPT members, and the challenges 
presented by the change, are also considered, for example, in relation to the 
Technical Approval process. 
 

  



ADEPT Guidance Document on the  
Implementation Of Structural Eurocodes  9 

 
3. Background 
 

 
The development of the Eurocodes began in 1975, as part of an initiative by 
the European Commission to eliminate technical obstacles to trade, and to 
harmonise technical specifications.  In 1989, responsibility for the 
development of the codes was transferred to the European Committee for 
Standardisation (the Comite Europeen de Normalisation, or CEN), and in the 
early 1990’s, the first generation of Eurocodes was published by CEN as 
European Pre-Standards (denoted ENV’s).  The pre-standards had a limited 
period of validity (3 years), and were intended to co-exist with national 
standards.  CEN members were invited to comment on the pre-standards, 
and in particular on their conversion to the Euro-Norm (or EN) standards. 
 
In 2002, the first of the EN versions of the Eurocodes were made available by 
CEN for publication by the National Standards Bodies in each of the Member 
States (BSi in the UK).  These supersede the ENV versions, and also initiated 
a process resulting in the withdrawal of conflicting national standards.  Once 
the EN versions were released, there was a calibration period during which 
time each Member State set its own Nationally Determined Parameters 
(NDPs) in National Annexes, which accompany each Eurocode part. 
 
Publication of the National Annexes marked the beginning of a coexistence 
period, during which time both national standards and Eurocodes could be 
used; the choice was ultimately left up to the client.  This period could last for 
up to three years, after which time the conflicting national standards had to be 
withdrawn.  The slow pace of implementation in the UK (and elsewhere in 
Europe) however meant that this transitional period was generally very much 
shorter than three years; BSi had given a commitment that all conflicting UK 
standards would be withdrawn by the end of March 2010. 
 
The Eurocodes have been drafted by a number of sub-committees under 
CEN/TC250, with UK experts being included in all of the project teams.  One 
benefit for UK users of the codes is that they have been developed and 
drafted entirely in English. Nevertheless UK users will need to become 
accustomed to the particular brand of English used, which has been chosen 
to be easily translated into other languages without technical ambiguity. 
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4. Overview of the Eurocodes 
 
 
4.1 Objectives and Benefits of the Eurocodes 
 

The Eurocodes are recognised by Member States of the European Economic 
Area (EEA) to serve as: 
 
 a framework for drawing up harmonised technical specifications for 

construction products; 
 

 a means of demonstrating compliance of building and civil engineering 
works with Building Regulations and national requirements for other 
regulated works, and with the essential requirements of the Construction 
Products Directive (CPD), and; 

 
 a basis for specifying contracts for construction works and related 

construction/engineering services. 
 
The intended benefits of the Eurocodes are as follows: 
 
 to provide a single suite of standards, using a common format, notation 

and terminology; 
 

 to provide common design criteria and methods to fulfil the specified 
requirements for mechanical resistance, stability and resistance to fire, 
including aspects of durability and economy; 
 

 to provide a common understanding regarding the design of structures 
between owners, operators and users, designers, contractors and 
manufacturers of construction products; 

 
 to facilitate the exchange of construction services between Member 

States; 
 
 to facilitate the marketing and use of materials and constituent products, 

the properties of which enter into design calculations; 
 
 to be a common basis for research and development in the construction 

sector; 
 
 to allow the development of common design aids and software, and; 

 
 to remove barriers to trade, and increase the competitiveness of 

European civil engineering sector. 
 
In the UK, the knowledge that Eurocodes were imminent (and conflicting 
standards would be withdrawn) has led to a period of relative stagnation with 
relatively few updates to design standards in recent years.  The introduction 
of the Eurocodes should therefore ensure that the standards now used for 
structural design are based on the most up to date research, incorporating the 
latest materials technologies and providing flexibility to enable designers to 
challenge past thinking, and apply more advanced methods of analysis. 
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4.2 Scope and Structure of the Eurocodes 
 

The Eurocodes are a set of harmonised European standards for the design of 
civil engineering structures.  There are ten Eurocodes to be adopted in all EU 
Member States, as listed below: 
 

 
 
For implementation within the UK, the Eurocodes are identified by their BS 
Euro-Norm number, which is generically expressed as BS EN 199x, where x 
is the Eurocode number.  Hence the design of concrete structures is covered 
by BS EN 1992 Eurocode 2: Design of Concrete Structures.  In the case of 
Eurocode: Basis for Design, the UK implementation is BS EN 1990 Eurocode: 
Basis of Structural Design. 
 
The ten Eurocodes are further divided into a total of 58 parts, each containing 
specific provisions relating to the design of particular types or groups of 
structures, such as buildings, bridges, towers, cranes, masts, tanks and silos.   
 
A consistent numbering system helps navigation to the relevant part or 
section of each Eurocode. For bridge design, the relevant specific provisions 
are often found in “Part 2” of the relevant Eurocode, which is typically used in 
combination with the general rules contained in “Part 1-1” of the same 
Eurocode. Another example is that fire design requirements are generally 
found in “Part 1-2” of the relevant Eurocode. 
The conventions adopted for numbering the common sections within the 
Eurocodes for design of concrete, steel and composite bridge structures are 
as shown in Table 4.1. 

  

Eurocode: Basis of Design

Eurocode 1: Actions on Structures

Eurocode 2: Design of Concrete Structures

Eurocode 3: Design of Steel Structures

Eurocode 4: Design of Composite Steel and Concrete Structures

Eurocode 5: Design of Timber Structures

Eurocode 6: Design of Masonry Structures

Eurocode 7: Geotechnical Design

Eurocode 8: Design Provisions for Earthquake Resistance of Structures

Eurocode 9: Design of Aluminium Structures
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 EN 1992-1-1 & EN 
1992-2 
Concrete bridges  

EN 1993-1-1 & EN 
1993-2 
Steel bridges  

EN 1994-2 
Composite bridges  

 

Section 1  General  General  General  

C
or

e 
se

ct
io

ns
 

Section 2  Basis of design  Basis of design  Basis of design  

Section 3  Materials  Materials  Materials  

Section 4  Durability and cover 
to reinforcement  

Durability  Durability  

Section 5  Structural analysis  Structural analysis  Structural analysis  

Section 6  Ultimate limit states  Ultimate limit states  Ultimate limit states  

Section 7  Serviceability limit 
states  

Serviceability limit 
states  

Serviceability limit 
states  

Section 8  Detailing of 
reinforcement and 
prestressing 
tendons  

Fasteners, welds, 
connections and 
joints  

Precast concrete 
slabs in composite 
bridges  

M
at

er
ia

l-s
pe

ci
fic

 s
ec

tio
ns

 Section 9  Detailing of 
members  

Fatigue assessment  Composite plates in 
bridges  

Section 10  Additional rules for 
precast concrete  

Design assisted by 
testing 
(EN 1993-2 only)  

 

Section 11  Lightweight concrete    

Section 12  Plain and lightly 
reinforced concrete  

  

Section 13  Design for the 
execution stages 
(EN 1992-2 only)  

  

 
Table 4.1: Section numbering convention across the material parts 

 
 
The structure of the documents themselves follows the common hierarchy 
illustrated in Figure 4.1. The clause shown includes a requirement that may 
be nationally determined in the National Annex, and the relevant clause from 
the National Annex is also shown in Figure 4.1. National Annexes are 
discussed in Section 4.4. 
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Figure 4.1: Document subdivision and hierarchy for a typical clause 
 
 

  

National Annex 
Requirement

Clause

Subsections

Section

Part

Eurocode
BS EN 1992

Design of Concrete Structures

Part 2 Concrete Bridges 
– Design and Detailing Rules

Section 4 Durability and cover to reinforcement

4.4 Methods of verifications

4.4.1
Concrete cover

4.4.1.2
Minimum cover, cmin

(109) Where in-situ concrete is placed against an 
existing concrete surface (precast or in-situ) the 
requirements for cover to the reinforcement from the 
interface may be modified.
NOTE The requirements for use in a country may be 
found in its National Annex.
The recommended requirement is that, provided the 
following conditions are met, the cover needs only 
satisfy the requirements for bond (see 4.4.1.2(3) of 
EN1992-1-1):
- The existing concrete surface has not been subject 
to an outdoor environment for more than 28 days.
- The existing concrete surface is rough.
- The strength class of the existing concrete is at 
least C25/30.

Use the recommended requirement.
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4.3 Supporting Documents 
 

In addition to each Eurocode itself, there are a number of supporting 
documents which are required to facilitate implementation within each 
Member State.  The standard layout for publication is as follows: 
 

 
 

 
The EN parts are issued to national standards bodies (BSi in the UK) by CEN 
to translate and publish, but these cannot be changed (for the UK, translation 
is not required, as the original standards are drafted in English).  The EN 
Annexes may either be ‘informative’ (i.e. open for national choice), or 
‘normative’ (i.e. must be used). 
 
The National Title Page and Foreword, and the National Annex, are published 
by the national standards body, and contain information specific to the 
implementation of the Eurocode in that particular Member State, such as local 
legislative or safety requirements, or local climatic and other conditions.  
Further information regarding the National Annex, and on Published 
Documents and other Non-Contradictory Complementary Information, is given 
in the following sections. 
 
 

4.4 National Annexes 
 

The Eurocodes recognise the principle that safety remains the prerogative of 
each Member State, and therefore contain certain safety-related parameters 
that are left open for national choice.  In addition, certain information such as 
snowfall, wind speeds, seismic activity and temperature range is specific to 
the geographic location of each Member State. 
 
These parameters are referred to as Nationally Determined Parameters 
(NDP), and are published by each Member State in a National Annex which 
accompanies each Eurocode part.  Where the Eurocodes leave aspects open 
to national choice, the Eurocode will often publish a recommended value.  
Each Member State may then either accept the recommended value, or 
publish an alternative in their National Annex.  The National Annex cannot 

National Title Page

National Foreword

EN Title Page

EN Text

EN Annexes

National Annex (published separately)
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change or modify the content of the Eurocode, except for those aspects that 
are left open for national choice. 
 
A National Annex may contain: 
 

 
 
It may also contain: 
 

 
 
The requirements of the UK National Annexes must be complied with when 
using the Eurocodes in the UK.  

 
4.5 Published Documents and other NCCI 
 

Each Member State may publish guidance on the application of the 
Eurocodes, and on aspects not covered by the Eurocodes, in the form of Non-
Contradictory Complementary Information (NCCI).  The National Annex can 
make reference to relevant NCCI. 
 
The term NCCI is also sometimes used to refer to any information prepared in 
support of the introduction of Eurocodes (and not necessarily cited from the 
National Annex), although NCCI that is cited from the National Annex should 
be viewed as having an elevated status. 
 
In the UK, it has been decided that the primary mechanism for publishing 
NCCI that is referenced from the Nation Annexes is through a suite of BSi 
Published Documents (PDs) that accompany the Eurocodes.  These PDs do 
not have the status of a ‘standard’, but clients have the option of making 
certain PD clauses mandatory requirements where appropriate.  
 
The Published Documents will contain a range of information, including: 
 

Values and/or classes where alternatives are given in the EN Eurocode;

Values to be used where a symbol only is given in the EN Eurocode;

Country-specific data (geographical, climatic, etc), e.g. a snow map;

The procedure to be used where alternative procedures are given in the EN 
Eurocode.

Decisions on the application of informative annexes; 

References to non-contradictory complementary information (NCCI) to assist the 
user in applying the Eurocode.
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4.6 The ‘Three Pillars’ of European Standardisation 
 

The Eurocodes form one of the three key groups of European standards for 
design and construction, together with Execution Standards and Product 
Standards, as illustrated in Figure 4.2.  
 

 
 

Figure 4.2: The three pillars of European Standardisation 
 
 
4.7 Execution Standards 
 

The practical implementation of Eurocodes designs depends upon European 
standards for execution (or construction).  Execution Standards contain 
workmanship rules for construction in a range of different materials. 
 
Some principal Execution Standards relevant for bridge design include: 
 

Background to the decisions behind the Nationally Determined Parameters in the 
UK National Annexes;

Guidance on aspects not covered by the Eurocodes;

Clarification on the recommended application of some Eurocode clauses;
Residual information from some withdrawn British Standards which does not 
conflict with the Eurocodes;
References to further background information or guidance.

Structural Eurocodes

• Structural design

Execution Standards 

• Construction, 
workmanship and 
quality control 

Product Standards 

• Specifications for 
construction products, 
materials and testing
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The Execution Standards are generally cited from Section 1 of the relevant 
Eurocode parts. The Eurocodes have been developed on the assumption that 
structures designed using the Eurocodes will subsequently be constructed in 
accordance with these Execution Standards.  The use of the correct 
Execution Standards is consistent with the correct level of reliability of the 
design to Eurocodes. 
 

 
4.8 Product Standards 
 

In addition to standards for structural design and execution, an extensive suite 
of harmonised European standards for construction products is being 
implemented, aligning with the requirements of the Construction Products 
Directive (CPD). 
 
 
Examples of Product Standards include the following: 
 

 
 
The Eurocodes have been developed based on the assumption that 
construction products used to construct a bridge or other structure are 
delivered in accordance with these Product Standards. 
 
 
 

EN 1090 - Execution of steel structures and aluminium structures

EN 13670 - Execution of concrete structures

EN1536 - Execution of special geotechnical work: Bored piles

EN 1537 - Execution of special geotechnical work: Ground anchors

EN 206 Concrete

EN 13369 Pre-cast Concrete Products

EN 10025 Hot-rolled Structural Steel Products

EN 10080 Steel for Reinforcement

EN 1317 Road Restraint Systems



ADEPT Guidance Document on the  
Implementation Of Structural Eurocodes  18 

4.9 Implications for other UK Standards and Guidance 
 

The formal implementation of the Eurocodes in the UK has been 
accompanied by the simultaneous withdrawal of all contradictory British 
Standards, which are no longer supported by BSi.  Parts of the Design 
Manual for Roads and Bridges (DMRB) that conflict with Eurocodes are also 
effectively superseded and should not generally be used for design. 
Examples of the DMRB standards that conflict with Eurocodes include the 
standards which implement the various parts of BS 5400 (e.g. BD 15, BD 13, 
BD 24).  
 
Those parts of the DMRB which cover aspects not covered by Eurocodes or 
which complement the Eurocode requirements will continue to be maintained 
and updated, taking opportunities to rationalise and align the content as 
appropriate. A new DMRB Standard – expected to be published first as IAN 
124 and subsequently as BD 100 – has been drafted to implement the use of 
Eurocodes, to follow the publication of the Interim Advice Note (IAN 123/10) 
outlining the Use of Eurocodes for the Design of Highway Structures. 
 
A Eurocode-aligned version of BD 2 (Technical Approval of Highway 
Structures) is also currently being developed, to take account of the changes 
in Eurocodes design practice and philosophy, for example, the less 
prescriptive approach, offering more choice and flexibility to designers, and 
the degree of knowledge and control required by the approving authority. This 
will be of particular interest to those ADEPT members who have responsibility 
for the Technical Approval process for structures on the local road network.  
This particular aspect is considered in greater depth in Section 8 and Annex 
D. 
 
The Specification for Highway Works (SHW), and the Manual of Contract 
Documents for Highway Works (MCHW) are also being updated to aligned 
with European Standards.  Some Product Standards are already implemented 
in the SHW, and it is understood this will be further developed to align with 
new European Product Standards as they are published.  The SHW is also 
being updated to align with the European Execution Standards. 
 
 

4.10 Eurocodes Terminology and Notation 
 

The implementation of the Eurocodes brings with it a significant number of 
changes in both the terminology used to describe various aspects of the 
design process, and in the notation used.  Some of these are already well 
known, for example, the use of the term ‘Execution’ instead of ‘Construction’, 
and ‘Actions’ when it would have been conventional to use ‘Loads’.  It is worth 
noting that the use of English in the drafting of the Eurocodes is chosen to 
ensure that ambiguities do not occur in the translation into other languages.  
The term ‘action’ is a good example of this, as it covers not only the ‘loads’ 
which are applied to a structure, but also covers imposed displacements such 
as temperature and settlement , which will also cause effects in the structure 
such as changes in stress state.  
 
A comprehensive list of common terms and conditions used in all ten 
Eurocodes (EN 1990 to EN 1999) is given in Section 1.5 of EN 1990: Basis of 
Structural Design, with more specific definitions in section 1.5 of each 
individual Eurocode.  
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In the Eurocodes, actions are classified as Permanent (e.g. dead loads), 
Variable (e.g. traffic loads) or Accidental (e.g. impact loads). 
 
Material properties are expressed as a Strength (mechanical property of a 
material indicating its ability to resist stress) or used to calculate a Resistance 
(ability of a member to resist the effects of actions without mechanical failure); 
these values are generally given either as a Characteristic value (fractile 
value of material property based on statistical analysis of test results) or a 
Design value (usually the characteristic value reduced by a material factor). 
 
Structural Verification is the term used for checking that the design is 
adequate. For example, for structural and geotechnical ultimate limit states 
the design value of the action effect must be less than or equal to the design 
value of the corresponding resistance. 
 
In keeping with the general principle of Eurocode drafting, symbols and their 
subscripts are generally used in a consistent way across all of the codes. For 
example, the following subscripts are very common:  
 

 k for “characteristic value”,  
 d for “design value”,  
 E for effect,  
 R for resistance.  

 
As with the common terms and definitions, a list of common symbols and 
notations is given in Section 1.6 of EN 1990, with specific symbols listed in 
Section 1.6 of each Eurocode. There are also one or two examples of 
unfamiliar European numerical notation, such as the use of a comma in place 
of the decimal point. Another example is the use of the permil symbol ‰ to 

mean “one part in a thousand” (for example, 3.5‰ = 0.0035). 
 

4.11  Key Concepts of the Eurocodes 
 

Six key concepts relevant to the application of the Eurocodes for bridge 
design are examined in this section, as follows: 
 

 
 

i. Design situations

ii. Reversible and irreversible serviceability limit states

iii. Representative values of variable actions

iv. Six ultimate limit states

v. The single source principle

vi. Combinations of actions
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i. Design situations are categorised as Persistent, Transient, Accidental or 
Seismic.  These categorisations draw together families of circumstances or 
conditions that the structure might experience during its life. 
 
Persistent design situations refer to conditions of normal use.  For a highway 
bridge, they will include the passage of heavy vehicles since the ability to 
carry heavy vehicles is a key functional requirement.   
 
Transient design situations refer to circumstances when the structure is itself 
in some temporary configuration, such as during execution or repair.   
 
Accidental design situations refer to exceptional circumstances when a 
structure is experiencing an extreme accidental event.  
 
Seismic design situations concern conditions applicable to the structure when 
subjected to seismic events. 
 
ii. The Eurocodes differentiate between reversible and irreversible 
serviceability limit states. Irreversible serviceability limit states are of greater 
concern than reversible serviceability limit states.  The acceptable probability 
of an irreversible serviceability limit state being exceeded is lower than that for 
a reversible serviceability limit state.  A more onerous combination of actions 
is used for irreversible serviceability limit states than reversible serviceability 
limit states.   
 
iii. There are four different representative values of a variable action. The 
characteristic value is a statistically extreme value.  It is the main 
representative value, and the value generally defined in EN1991. The other 
representative values are called the combination value, frequent value and 
quasi-permanent value.  They are determined by multiplying the characteristic 
value by 0, 1 and 2 respectively. The combination, frequent and quasi-
permanent values are less statistically extreme than the characteristic value, 
so 0, 1 and 2 are always less than 1. 
 
iv. The Eurocodes explicitly establish six different ultimate limit states. Two of 
these, UPL and HYD, are specific to EN1997 for geotechnical design. Two 
are concerned with resistances: STR when verifying structural resistance and 
GEO when verifying the resistance of the ground. FAT is concerned with 
fatigue.  EQU is principally concerned with ultimate limit states involving a 
loss of overall equilibrium.  However, it has an important relationship with the 
single source principle. Different partial factors on actions and geotechnical 
material properties are used for different ultimate limit states 
 
v. Application of the single source principle allows a single partial factor to be 
applied to the whole of an action arising from a single source.  The value of 
the partial factor used depends on whether the resulting action effect is 
favourable or unfavourable.  EN1990 allows the single source principle to be 
used for STR and GEO verifications.  EQU addresses cases when minor 
variations in the magnitude or spatial distribution of a permanent action from a 
single source are significant. 
 
vi. EN1990 establishes five different combinations of actions. Different 
combinations of actions are used for verifying different limit states.  They have 
different statistical likelihoods of occurring. The quasi-permanent combination 
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is also used when analysing long-term effects. The differences between the 
combinations of actions concern: whether partial factors are applied; which 
representative values of variable actions are used; and, whether there is an 
accidental action included.  The different combinations of actions are used in 
conjunction with the Eurocode ‘material parts’.  The Eurocode part generally 
states explicitly which combination is to be used in each SLS verification.    
 

 
Figure 4.3 – Combinations of actions - Treatment of variable actions 

 
 

  

Combination
also includes 
Ad

Notes:
(1)  Values of Q are obtained from tables A2.4(A) – (C) of EN 1990. 
(2)  Expression 6.11 allows the use of either or 1 or 2
(3)  Guidance on which combination should be used for specific verifications is given in the relevant Parts of 
EN 1992 to EN 1999 for SLS, and is dependent upon the design situation at ULS.

 Leading Accompanying 
 Q

 (1)  Q (1)  
ULS Persistent and Transient Design 
Situations Q 1.0 Q 0 

ULS Accidental Design Situation  1.0 1 (2) 1.0 2 
     
(SLS) Characteristic Combination 1.0 1.0 1.0 0 
(SLS) Frequent combination 1.0 1 1.0 2 
(SLS) Quasi permanent Combination 
(also used for long term effects) 1.0 2 1.0 2 

 

or 2
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5. Legislative Requirements 
 
The implementation of Eurocodes is linked to two important pieces of EU 
legislation, which are intended to eliminate barriers to trade, improve the 
competitiveness of the European construction sector, and create an open 
market for construction products – the Construction Products Directive (CPD), 
and the Public Procurement Directive (PPD).   
 
The CPD (Directive 89/106/EEC) is intended to remove barriers to trade, in 
the form of national technical specifications for construction products, and is 
implemented in the UK by the Construction Products Regulations 1991 
(Statutory Instrument 1991 No. 1620).  The Eurocodes relate to the CPD in 
two ways: firstly, as a means of satisfying the Essential Requirements of the 
Directive, particularly in relation to mechanical resistance and stability (ER1) 
and safety in case of fire (ER2); and secondly, as a framework for drawing up 
harmonised technical specifications for construction products. 
 
The relevant directives referred to as the PPD in this report are EU Directive 
2004/18/EC (which covers contracts for services awarded by central 
government, local authorities and other public sector bodies) and EU Directive 
2004/17/EC (which covers works contracts awarded by entities operating in 
the water, energy, transport and postal service sectors).  The Public Contracts 
Regulations 2006 (the “Regulations”) implemented these EU Directives into 
UK law.   
 

The relevant statement in EU Directive 2004/18/EC is as follows: 

“Without prejudice to mandatory national technical rules, to the extent that 
they are compatible with Community law, the technical specifications shall be 
formulated: 

(a) either by reference to technical specifications defined in Annex VI and, 
in order of preference, to national standards transposing European 
standards, European technical approvals, common technical 
specifications, international standards, other technical reference 
systems established by the European standardisation bodies or - when 
these do not exist - to national standards, national technical approvals 
or national technical specifications relating to the design, calculation 
and execution of the works and use of the products. "; (Article 23-3(a) 
Directive 2004/18/EC) 

 

Similar clauses exist in EU Directive 2004/17/EC. 

There are thresholds for contract values for these Directives to apply.  The 
Public Contracts Regulations 2006 provide the applicable thresholds, which it 
is anticipated will be amended every 2 years.  In sterling terms, the thresholds 
applicable from 1st January 2010 for entities listed in Schedule 1 of the 
Regulations are £101,323 for Supplies and Services (as defined) and 
£3,927,260 for Works.  For other public sector contracting authorities (e.g. 
local authorities) the thresholds are £156,442 for Supplies and Services and 
£3,927,260 for Works.  The thresholds for procurement however do not apply 
to the CPD, which remains the default means of demonstrating adequate 
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strength, stability, fire resistance and durability.  Further information on both 
directives is available from the website of the Office of Government 
Commerce, at www.ogc.gov.uk.  

 
Since the end of March 2010, all of the National Annexes and other 
supporting documentation required for the implementation of the Eurocodes in 
the UK have been available, and the process of withdrawing the conflicting 
standards has begun. Consequently, the Eurocodes are now the only fully 
supported set of standards available in the UK for the design of bridges and 
other structures, and their use should be considered to be mandatory for 
publicly-procured projects. 
 
At the same time, public authorities across the EU are obliged to accept 
designs prepared in accordance with the Eurocodes (or equivalent standards, 
provided that the designer can prove equivalence, which will generally be 
impractical to do), and the Eurocodes will become the preferred method for 
satisfying the Building Regulations in the UK.  With the withdrawal of the 
conflicting British Standards, there will soon be limited options available to UK 
designers other than to use the Eurocodes.  
 
While there are legislative drivers for the use of Eurocodes for new design, 
their use is not mandatory for works outside the scope of the documents. 
At the present time, the Eurocodes do not cover the assessment of existing 
bridges and other structures, and as the UK has a comprehensive set of 
mature standards available for assessment (e.g. DMRB, BD 21/01 for 
highway bridges), bridge owners in the UK will be able to continue to use 
these standards for assessment for some time to come.  The long term aim is 
to develop Eurocodes for structural assessment, but no guaranteed timetable 
for this is yet in place; CEN/TC 250 Working Group 2 is tentatively anticipating 
that they could be available in 2015. 
 
Design for the modification of existing structures is a bit of a grey area at 
present – ideally, Eurocodes should be used where possible, but it may still 
be necessary to use additional verifications based on assessment standards 
where there are any doubts regarding the adequacy of  the existing 
construction.  Eurocodes can be used to determine resistances in many 
areas, but it is necessary to understand the limitations of applicability which 
often relate to reliance on modern materials and workmanship standards. The 
scope of works covered by the Eurocodes is discussed in greater detail in 
Section 6. 

  



ADEPT Guidance Document on the  
Implementation Of Structural Eurocodes  24 

6. Impacts on management of existing structures 
 

The Eurocodes, as currently issued, are fundamentally a set of design 
standards, i.e. they are primarily intended for the design of new building and 
civil engineering structures.  However, Local Authority bridge managers have 
a much wider remit in relation to their highway bridge stock than just design, 
including inspection, assessment, maintenance and rehabilitation of 
structures, and aspects of structures asset management.  This section 
reviews the current understanding of how the introduction of Eurocodes will 
impact upon aspects of bridge management other than ‘pure’ design.   
 
The introduction of Eurocodes will also affect many of the internal processes 
relating to the design and management of structures – this will be considered 
in Section 7. 
 
 

6.1 Application of Eurocodes to Existing Structures 
 
From March 2010, all newly-procured structural design work for public-sector 
clients will need to be carried out in accordance with the Eurocodes.  
However, it is less clear how the legislation is to be interpreted in relation to 
the strengthening, modification or rehabilitation of existing structures that 
have been designed to previous national standards. 
 
There are various difficulties in applying Eurocodes to existing structures, 
particularly in determining the resistance of older components that were not 
designed to Eurocodes, for example, in relation to detailing provisions, 
material properties and tolerances.  Eurocode rules have been developed in 
conjunction with the relevant Product Standards, and are implicitly based on 
the material properties associated with those standards.  In theory, the 
Eurocode rules could be invalid for existing structures with materials or 
components that do not comply with the relevant Product Standards.  
Additionally, the Eurocode rules are based on the tolerances specified in the 
Execution Standards.  Many existing structures will not have been 
constructed to these tolerances, and it is possible that the Eurocode rules 
may not apply where these tolerances have not been met.  
 
These issues are applicable to structural assessment, structural 
strengthening, component replacement, and structural modification. 
 
 

6.2 Assessment 
 

Assessment of existing structures generally lies outside the scope of the 
current suite of Eurocodes.  There are particular difficulties in attempting to 
assess the structural resistance of older components using Eurocodes, where 
these do not comply with Eurocode requirements in relation to detailing, 
material properties or tolerances.  While there is a long-term aspiration to 
develop a suite of Assessment Eurocodes, it is likely that the use of the 
existing DMRB assessment standards will remain the most appropriate 
method of assessing structural resistance in the UK for some time to come. 
 
While it could be argued that Eurocode loading could be applied to existing 
structures without significant difficulty, for the purposes of assessment, it is 
likely that issues of non-compatibility would arise in combining Eurocode 
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loading standards with non-Eurocode resistance standards, particularly in 
respect of safety factors and combinations of actions.  This approach is 
therefore not recommended; for the time being, methods and loadings for 
assessment purposes should generally continue to be derived from the 
DMRB standard BD 21/01: ‘The Assessment of Highway Bridges and 
Structures’. 
 
It should be noted that the Eurocode rules often lead to a greater calculated 
resistance than the corresponding assessment standards and could therefore 
be useful in eliminating the need for strengthening. If Eurocode rules are 
proposed as a departure form the standards then clear justification for their 
use and validity should be sought. 
 
 

6.3 Strengthening 
 

Bridge strengthening schemes should, wherever possible, be designed in 
accordance with the Eurocodes, supplemented by additional provisions, as 
appropriate.  However, there can be practical difficulties in adopting this 
approach, for example, with the treatment of the existing structure (in relation 
to non-conforming details, material properties or tolerances), the design of the 
proposed strengthening materials (which may not be covered by the 
Eurocodes), or at the interface between the original structure and the 
strengthening materials.  The Technical Approval Authority will therefore need 
to be assured that an appropriate methodology is being put forward in each 
case, depending on the particular structure and strengthening method being 
proposed.  This will often result in parts of the proposals being defined in the 
Approval in Principle document as being ‘aspects not covered by standards’. 
 
Because of the overriding need to comply with the PPD and the CPD, a 
design based on Eurocodes should be considered in the first instance.  
However, if this leads to concerns regarding the conformity of the existing 
structure, one possible solution may be to use the existing assessment 
standards to check the structural adequacy of the strengthened structure. 
 
Additional provisions may also be necessary regarding the design of 
strengthening materials, or the interface with the existing structure.  A good 
example of this would be a strengthening system using fibre reinforced 
polymer materials (FRP), which are not currently covered by Eurocodes.  This 
would again be deemed to be an ‘aspect not covered by standards’.  There 
are existing standards and guidance for the design of such systems (e.g. 
within the DMRB), but these have generally been drafted for use in 
conjunction with British Standards, and are not directly compatible with 
Eurocodes.  It is anticipated that, where relevant European standards do not 
exist, the principles embodied within the existing strengthening standards will 
continue to provide the best available guidance for determining structural 
resistance, and in many cases will be used as the basis for the ‘aspect not 
covered’. 
 
As a general rule, designers should not mix Eurocodes with non-Eurocode 
standards for design.  Non-Eurocode standards will not be compatible with 
the basis of design set out in EN 1990, and by combining the two, there is a 
risk that the requirements for safety factors, design situations, combinations of 
actions etc will become ill-defined, and the resulting design may not have the 
anticipated level of safety.  This illustrates the importance of staff undertaking 
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the Technical Approval role having a good understanding of these issues, and 
that any special provisions are properly defined in the Approval in Principle 
document. 
 
 

6.4 Component Replacement 
 
Rehabilitation and/or replacement of structural components, such as bearings 
or expansion joints, is an area where the PPD requirements are unclear.  In 
the past, clients may have opted to simply replace defective or life-expired 
components on a ‘like for like’ basis, rather than treat them as new designs.  
The economic benefits of this approach are not only that it avoids the cost of 
having to undertake this design (provided that the original specifications for 
the component are still available), but also that the more onerous 
requirements of the design standards may require other parts of the structure 
to be upgraded – for example, a design approach to the replacement of 
parapets frequently results in the parapet beams/cantilevers, and possibly the 
whole deck, needing to be strengthened or replaced, even though the 
structure may have been assessed as being satisfactory.   
 
In general, Eurocodes and associated Product Standards will be used for the 
design of replacement components.  However, local authorities may want to 
examine further the opportunities for procuring the design of these 
components based on a performance specification approach. 
 
Replacement of components will often require transient design situations to 
be checked which may indicate the need for additional strengthening. For 
these checks it may be appropriate to use Eurocodes, bearing in mind the 
limitations discussed in the previous section.  
 
 

6.5 Structure Modification 
 

Where structures are to be modified, for example, where a deck needs to be 
altered to accommodate a road-widening scheme, difficulties may arise in 
attempting to adopt the Eurocodes, both in the design of the new part of the 
structure, and in the treatment of the existing part.  Previously, it was 
possible, through the use of Departures from Standards, to retain or replicate 
details of structures that did not conform to design standards, as set out in BD 
95/07: ‘Treatment of Existing Structures on Highway Widening Schemes’.  
This standard has not been written from a Eurocode perspective, so with the 
introduction of the Eurocodes, some of the processes described in BD 95/07 
will be affected, and issues previously dealt with as ‘Departures from 
Standards’ may have to be considered as ‘Aspects not covered’.  However, 
most of the general principles of BD 95/07 will still apply. 
 
The general principle for dealing with the modification of existing structures 
should be to use the Eurocode requirements where issues are covered by the 
Eurocodes, and to use additional requirements (as ‘aspects not covered’) 
where they are not.  It is therefore generally anticipated that modification 
works will be designed based on Eurocode requirements. European 
Execution Standards will also be applicable to all modification and 
strengthening works. 
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7. Processes Affected by Eurocode Implementation 
 

Each local authority will have its own set of internal processes governing the 
management of its business, some of which will relate to the planning, 
procurement and delivery of engineering works, where the use of structural 
design standards forms an essential part.  To ensure successful 
implementation of the Eurocodes, it is important for each authority to 
understand how these processes will be affected, so that their implementation 
strategy can incorporate not only the ‘technical’ changes to the design 
process discussed in the previous sections, but also the procedural changes 
required to align with the new design codes, and associated European 
legislation. 
 
As the internal processes of each local authority will vary, it is not possible to 
provide definitive guidance on how this should be managed, but the following 
guidelines should highlight many of the key aspects which need to be 
considered. 
 

7.1 Procurement and Delivery of Structures Schemes 
 

Individual projects or annual programmes may be subject to project approval 
processes (often based on the Office of Government Commerce ‘Gateway’ 
process), in which they are reviewed at certain key stages (or ‘gateways’), 
and only allowed to proceed if certain criteria are met.  This ensures that each 
project is properly defined, managed and financed at all stages, from 
inception to delivery, and is therefore achievable, affordable, represents good 
value for money, and is consistent with broader strategic aims. 
 
The considerations given to the project at each stage of the process relate to 
a number of areas, all of which may be affected by the implementation of 
Eurocodes to some degree. 
 

7.1.1 Strategic Objectives and Scope: 
 
When defining the strategic objectives for a project, the use of Eurocodes and 
their impact on value for money and long-term benefits should be considered. 
 

7.1.2 Governance and Stakeholders: 
 
A clear and robust management plan/strategy for Eurocode implementation 
will help to ensure that governance arrangements are unambiguous. 
 

7.1.4 Funding: 
 
The impact on funding could be a significant issue for schemes designed 
using Eurocodes, particularly in the short term when the new codes are 
unfamiliar and designers and checkers will take more time. It is likely there will 
be a corresponding increase in design fees in the short term, since not all of 
this cost may be absorbed by designers as reduced margins.  After about 5 
years, costs are expected to stabilise to levels comparable to those before the 
introduction of Eurocodes. It is anticipated that there may also be some 
reductions in construction costs due to increases in the economy of design 
solutions. 
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7.1.5 Resources: 

 
In the short term, it is inevitable that the change to Eurocodes will limit the 
resources available to undertake compliant structural design work, which may 
have a knock-on effect on both the competitiveness of the procurement 
process, and on delivery deadlines.  During this transition period, it is 
particularly important that commissioning organisations apply proper scrutiny 
to supplier selection processes to ensure that those appointed have the right 
expertise to undertake design using Eurocodes.   
 

7.1.6 Procurement and Commercial Issues: 
 
Procurement strategies may need to be reviewed in the short-term to protect 
local authorities against inflated costs in certain types of projects, particularly 
those which are reimbursed on a time and expenses basis.  This again calls 
for careful scrutiny of suppliers in the assessment of their competence and 
readiness to undertake Eurocode designs.  This is therefore an important 
consideration at the early stages of scheme development. 
 

7.1.7 Legal Issues and Statutory Consents: 
 
The impact of the Construction Products Directive and Public Procurement 
Directive in the context of technical specification (including the use of 
Eurocodes) must be understood, with any resulting restrictions being 
identified and recorded, to avoid potential legal actions. 
 
A number of approval and consent processes will also have to be adapted to 
ensure compatibility with the adoption of Eurocodes, the most notable of 
these being the Technical Approval of structures.  Most local authorities follow 
the guidance given in DMRB standard BD2/05, and this is currently being 
revised by the Highways Agency.  Understanding of Eurocode concepts and 
philosophy, and compliance with the revised version of BD2, will be essential 
to ensure that the required level of technical governance in relation to the 
design of highway structures is maintained.  Further commentary on the 
challenges faced by local authorities in relation to the Technical Approval 
process is given in Section 8. 
 

7.1.8 Engineering and Checking Issues: 
 
Any technical risks arising from the introduction of the Eurocodes, as with any 
new design standards, are most effectively dealt with through the associated 
technical governance framework, such as internal Quality Management 
systems, and the Technical Approval process (as described above).  The 
changes to the design process will now require information such as reliability 
and consequence classes, and design options/choices to be recorded.  
During the transition period, specifying more Category 3 checks will help to 
mitigate any technical risks in the design resulting from a lack of familiarity 
with the standards. 
 
While a Category 3 check in itself may be comparable in cost to a Category 2 
check, the costs involved in procuring an independent consultant will need to 
be considered. It may therefore be worthwhile considering simplified 
procedures for procuring Category 3 checks. 
 



ADEPT Guidance Document on the  
Implementation Of Structural Eurocodes  29 

 
7.1.9 Business Impact and Reputation: 

 
While there are clearly a number of risks to be managed, the introduction of 
Eurocodes also provides ADEPT members with an opportunity for reviewing 
and improving their technical governance procedures, and for enhancing their 
reputation for efficient delivery, by managing the change to Eurocodes in an 
effective way. 
 

7.1.10 Project and Programme Management: 
 
Although project and programme management processes themselves are not 
expected to require changes, effective management of the risks identified in 
this report will help to contribute to ensuring the smooth running of projects, 
particularly in relation to resource planning, training, and in the early days, 
allowance for additional time and cost in the design phase. 
 
 

7.2 Structural Design Processes 
 

The impact of the introduction of Eurocodes will clearly be most noticeable in 
processes directly related to structural design.  While the engineering 
concepts and principles behind both the existing British Standards (as 
implemented by the DMRB) and the Eurocodes are fundamentally the same, 
the Eurocodes incorporate more up-to-date research findings, and certain 
aspects of the design process will be different from current practice.  In 
addition, Eurocodes adopt a less prescriptive approach, giving designers 
more flexibility in the choice of design options and analysis methods.  While 
this should promote more innovative and economic design, this may place an 
additional onus on the Technical Approval Authority to consider (and 
understand) such choices within the technical approval process. 
 
It is quite likely that the introduction of Eurocodes (and other related European 
legislation/standards) will also require changes in the wider procedures 
surrounding the design process, for example, within the authority’s Quality 
Management System. 
 
 

7.3 Specification and Execution (Construction) 
 

The majority of local authorities use the Highways Agency’s Manual of 
Contract Documents for Highway Works (MCHW) for the specification and 
construction of their highway structures.  The MCHW currently implements 
the existing British Standards for the specification of concrete, steel and 
geotechnical works, which have now effectively been withdrawn, now that the 
Eurocodes have replaced British Standards as the basis for structural design 
in the UK.  New European Execution Standards are being published, giving 
rules for specification issues such as construction tolerances and execution 
classes.  The Specification for Highway Works (SHW) is currently being 
reviewed, and it is anticipated that amendments to align with the new 
requirements in the European Execution Standards will be incorporated into 
the next revision. 
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7.4 Management of Structures 
 

Since its launch in 2005, the Code of Practice for the Management of 
Highway Structures (published by the Roads Liaison Group, with support from 
CSS) has provided comprehensive guidance for bridge owners on all aspects 
of the management of highway bridges, and has been widely promoted for 
adoption by all local authority bridge owners in the UK.  The 
recommendations of the code are based on accepted good practice, but are 
not explicitly mandatory – however, in cases of claims or legal action against 
bridge owners, the code may be treated as a relevant consideration by the 
courts.  While there is a degree of flexibility regarding the implementation of 
certain recommendations, based on local circumstances and affordability, 
bridge owners are advised to record clear justification for such non-
compliances. 
 
Complementary Guidance has also been issued to support the Code of 
Practice and provide updates on any new developments – this is available on-
line, along with the Code of Practice itself, at www.roadscodes.org.  The 
Complementary Guidance has the same legal status as the original Code of 
Practice. The guidance includes a brief section on the implementation of 
Eurocodes, but does not currently go into any great depth regarding the 
implications of the change.   
 
While many bridge management procedures (such as inspection, 
assessment, and structures asset management) will not be directly affected 
by the implementation of Eurocodes, activities such as bridge strengthening 
and rehabilitation may be affected (as discussed in Section 6), and the 
European Execution Standards may have an impact on routine and remedial 
bridge maintenance activities.  It is anticipated that these issues will be 
incorporated into future amendments to the Code of Practice. 
 
 

7.5 Communication with Business Partners 
 

Effective communication with business partners (both internal and external) 
will be crucial to ensure successful implementation of Eurocodes.  Within its 
implementation strategy, each authority will need to send clear messages 
regarding its requirements in relation to the Eurocodes, and how it intends to 
work with its suppliers, partners and stakeholders in view of the anticipated 
challenges.  This may take the form of briefing sessions, news-letters, etc.  It 
is also important that effective measures for inviting and collating feedback 
are put in place, to contribute to effective two-way communication and 
engagement between the authority and its suppliers/partners. 
 
A model Communications Plan is outlined in Annex B. 
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8. Specific Challenges – Technical Approval 
 

The evolution of Technical Approval procedures in the light of Eurocode 
implementation is a major concern to local authorities.  In many authorities, 
structural design work relating to highway bridges has been out-sourced to 
private sector consultants, with the authority retaining the role of Technical 
Approval Authority (TAA), as part of their ‘client’ responsibilities.  In such 
cases, the additional demands placed on the TAA to identify and understand 
the significance of the design options and choices proposed by the designer 
will clearly heighten this concern. 
 
For schemes where design work has already commenced using the existing 
DMRB/British Standards (so-called ‘legacy schemes’), the expectation is that 
the design will be completed using those standards (in accordance with the 
original Approval in Principle).  One of the consequences of this approach is 
that the Technical Approval of a new scheme will be the first ‘live’ experience 
that many local authority bridge engineers/managers will have of the 
Eurocodes – another reason why proper preparation and guidance is so 
important. 
 
The majority of local authorities have traditionally followed the guidance on 
Technical Approval provided in DMRB Standard BD 2/05.  The structure of 
this document and the layout of the model Approval in Principle (AIP), TAS 
schedules and Design and Check Certificates have remained broadly 
unchanged for many years, and are therefore familiar to many.  There is a 
major revision of BD2 underway, to bring it in line with the requirements of the 
Eurocodes, but it is understood that the basic format will be retained, where 
possible.  While not being mandatory for use by Local Authorities, it is likely 
that, in the short term at least, the forthcoming version of BD2 will be the only 
codified guidance available for managing the Technical Approval process, 
hence its continued use is strongly recommended to ADEPT members. Annex 
D contains further guidance on Technical Approval, including a draft model 
AIP, TAS, and references to Eurocode clauses. Example AIPs are also 
included in Annex E. 
 
The principal amendments and additions to the AIP and other Technical 
Approval documentation will result from changes in the design philosophy and 
terminology used in the Eurocodes, and in the documents referenced within 
the TAS.  While the focus of the new document will remain on the control of 
technical risk, particularly in relation to the assessment of safety and 
durability, opportunities may also be taken to simplify the process, where 
appropriate.  The new form of AIP will also provide a framework for recording 
the design options and choices to be used in the detailed design and check.  
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Changes to the AIP will include: 

 
 

 
Although its format will remain similar to the BD2/05 version, the introduction 
of the Eurocodes and withdrawal of conflicting British Standards will result in 
fundamental changes to the content of the Technical Approval Schedule 
(TAS).  The documents which will now be referenced will include: 
 

 
 
 
A draft model AIP and TAS, showing in greater detail the changes required to 
align with the Eurocodes, together with a schedule of Design Options and 
Choices, is given in Annex D.  The changes shown highlight the level of 
awareness of Eurocode principles required by the TAA, particularly in relation 
to design choices and options, in order to properly assess the suitability of the 

Description of structure - to include design working life

Consequence class, reliability class, inspection level

Sections for accidental actions and actions during execution

Structural analysis can be specified for different limit states and design situations; 
range of soil parameters for design of earth retaining structures to be stated

Category of checking and design supervision level

Eurocodes (including reference to specific Parts)

Corresponding UK National Annexes

BSi Published Documents (PD’s)

Relevant Product and Execution Standards

Non-conflicting British Standards

Non-conflicting DMRB Standards and Advice Notes

Interim Advice Notes
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proposals.  Recommendations for the training of staff involved in Technical 
Approval are included in Section 13. 
 
The Technical Approval Authority will need to agree the level of abnormal 
traffic loading to be used in design. HB load models have generally been 
replaced by the SV load models given in the National Annex to BS EN 1991-
2.  
 
Recommended levels of SV loading are as follows: 
 

 
 
The adoption of appropriate load models is the responsibility of the TAA who 
should consider the recommended values in the light of its knowledge of the 
road network and the traffic using it.  For example, on a local road leading to 
an industrial estate it may be appropriate to consider an SV 100 vehicle rather 
than the recommended SV 80 vehicle. 
 

  

•SV80, SV100, SV196Motorway and Trunk Roads

•SV80, SV100
Principal Roads 

(in Northern Ireland, non-
trunk A-roads) 

as agreed by TAA

•SV80Other public roads 
as agreed by TAA
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9. Specific Challenges – Management of Design and Checking 
 

In order to manage the design process effectively, and to minimise the risks 
associated with procuring Eurocode designs, the Local Authority Client and/or 
Technical Approval Authority should be assessing supply chain experience 
and capabilities, whilst remembering that design consultants have a 
professional duty to carry out their work safely and accurately. While 
Eurocode training programmes have been available for some time, 
experience of using Eurocodes for ‘live’ designs in the UK is still limited.  
 
Some consultants may have previous experience of using Eurocodes on 
projects in continental Europe, but these are likely to have been to the pre-
standard (ENV) versions, and will not have included the UK National Annexes 
or other BSi Published Documents, so care should be taken when assessing 
such experience, even though it is still very relevant. Assessing the specific 
teams put forward is particularly important. 
 
The following are suggested as suitable questions to consider when 
assessing the suitability of suppliers to deliver Eurocode designs: 
 

 
 
These questions may be added to, and refined further, based on the 
individual authority’s requirements, and developed into a supplier assessment 
process, as follows: 
 

Does the proposed team or organisation have previous experience in Eurocode 
design using EN1990-EN1999, and to what types of civil engineering structures did 
this apply to?

If the team or organisation has limited experience in the use of Eurocodes, what 
special measures will it take to ensure that designs are correct? 

Does the organisation have staff involved in the development of Eurocodes, 
National Annexes and NCCI, and what role will those staff have in delivering the 
project?

Does the organisation have a range of technical staff with experience in designing 
or checking to Eurocodes, and how do they ensure knowledge transfer and/or 
sharing?

Does the organisation have a comprehensive Eurocodes implementation strategy?

Does the organisation have a robust plan for training its staff in the use of 
Eurocodes?  What training has been provided to the proposed team?

Does the organisation have ready access to Eurocode design software design aids 
and guidance materials?
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As noted in the previous section, client and/or TAA staff involved in the 
procurement and management of Eurocode design projects need to 
appreciate and have knowledge of the fundamental characteristics of 
Eurocode design, for example, philosophical changes such as design 
situations, new physical limit states and combinations of actions.  
 
Clients will also need to be aware of procurement issues in relation to long 
term frameworks or term contracts, as it could be argued that Eurocodes are 
not required for work effectively procured prior to March 2010 (however, it 
would be difficult to continue to design to the previous national standards for 
any significant length of time, as they will no longer be fully supported). 
 
 
 
 

  

Amend the prequalification and/or tender assessment questionnaire to include 
some of the above questions, as appropriate.

Request information on the organisation’s Eurocode implementation plan/ strategy 
in the tender quality submission.

Develop an assessment process based on a combination of the criteria suggested 
above. While previous experience in using Eurocodes is highly desirable, 
organisations with little previous experience, but with a well established 
implementation plan, should also be considered.

Consider requiring Eurocode design to be independently checked by another 
organisation with Eurocodes experience/expertise (for example, by increasing the 
category of check). If procured through the designer, the designer will need to 
ensure that the checker has sufficient capability in the use of Eurocodes.
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10. Specific Challenges – Specifications 
 
Prior to Eurocode implementation, specifications of works have commonly 
been produced based on industry standards, such as the Specification for 
Highway Works (SHW).  These were based on the relevant parts of British 
Standards covering specification for materials and workmanship, such as 
BS5400 part 6 for steel, BS 5400 parts 7 and 8 for concrete, reinforcement 
and pre-stressing tendons, which correspond to structures designed to 
BS5400 parts 1 and 5. 
 
As noted in section 7.3, the practical implementation of designs using 
Eurocodes will be governed by the workmanship rules for construction in 
different materials as stipulated in the Execution Standards.  Some of the 
major Execution Standards, and their application and impact, are discussed 
below: 
 

10.1 Concrete 
 

For construction of concrete structures, BS EN 13670 replaces BS5400-7 and 
BS5400-8, and will give workmanship requirements for designs using BS EN 
1992 and BS EN 1994.  Now that BS EN 13670 has been published, the 1700 
series of the SHW will be aligned with the requirements given in BS EN 
13670. 
 
One key difference that was introduced with the publication of BS EN 13670 
is related to the tolerances associated with cover to reinforcement.  In BS EN 
13670, there are specified deviations from the nominal cover in both negative 
and positive directions, resulting in values for minimum, nominal and 
maximum cover to be achieved.  This is an improvement on the previous 
DMRB requirements, where the maximum cover was taken as being the 
same as the nominal cover, which could be ambiguous to implement for 
scheduling purposes, and which could lead to problems in satisfying bending 
tolerances. 
 

10.2 Steel 
 

For construction (execution) of steel structures, BS EN 1090-2 replaces 
BS5400-6, and gives workmanship requirements for design using BS EN 
1993 and BS EN 1994. It is planned that there will be a BSi Published 
Document to supplement BS EN 1090-2, and the Steel Bridge Group has 
already produced a Model Project Specification for steel bridges, published by 
the Steel Construction Institute (SCI). 
 
The 1800 series of the SHW is being revised to align with the new 
requirements given in BS EN 1090-2. It is not expected that much change will 
be required to the 1900 series for painting. 
 
A major difference in the specification of steelwork to BS EN 1090-2 from 
current practice is related to the use of Execution Classes, whereby different 
requirements apply to structures (or parts of structures) depending on their 
use, consequences of failure, and the material factors specified in the 
National Annexes. Achievement of certain fatigue categories may require 
tighter workmanship and an increased Execution Class.  BS EN 1090-2 is 
also considered to cover a wider range of steelwork specification issues, all of 
which will be considered in the revised SHW 1800 series. 
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10.3 Geotechnical Works 
 

BS EN 1997 makes reference to various Execution Standards for special 
geotechnical work, including: 
 

 
 
 
It is anticipated that the 1600 series of the SHW will be revised to take 
account of the execution requirements given in the above standards. 
 

10.4 Other Construction Products 
 

The SHW has, in recent years, been revised regularly to specify construction 
products for which a European Product Standard has been published. 
Examples include: 
 

 
 
 
Other Product standards have yet to be fully addressed in the SHW, 
including: 

BS EN 1536 – Execution of special geotechnical work, Bored Piles

BS EN 1537 – Execution of special geotechnical work, Ground Anchors

BS EN 12063 – Execution of special geotechnical work, Sheet Pile Walls

BS EN 12699 – Execution of special geotechnical work, Displacement Piles

BS EN 14199 – Execution of special geotechnical work, Micro-piles

BS EN 206 – Concrete

BS EN 1317 – Road Restraint Systems

BS EN 10080 – Steel for Reinforcement

BS EN 10155 – Structural Steel with improved atmospheric corrosion resistance 
(Weathering Steel)
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In addition, BS EN 1090-1 covers performance criteria for steelwork leading to 
CE marking.  This is of more significance to steelwork fabricators, but the plan 
to implement Construction Products Regulations at European level in 2012 
may result in the need to specify CE marked steelwork products for any 
publicly-procured schemes. 
 
 

10.5 Timber Design 
 
Timber design provisions for buildings and civil engineering works are given 
in Eurocode 5.  As with the other Eurocodes, it uses the limit state concept 
(rather than the traditional permissible stress approach previously used in BS 
5268).   
 
For bridge design, BS EN 1995 gives specific rules for timber bridges. 
 

10.6 Masonry Design 
 

Eurocode 6 relates to the design of masonry buildings and similar civil 
engineering works, and will replace BS 5628.  However, the design of 
masonry bridges is not within the scope of Eurocode 6. 
 

10.7 Design of Structures using Fibre Reinforced Polymers 
 

Currently, there is no Eurocode covering the design of structures using Fibre 
Reinforced Polymer (FRP).  Some of the engineering principles in Eurocodes 
are applicable to the design of structures in other materials (including FRP), 
but there are no specific Eurocode rules for determining structural resistance 
for FRP components. In 1996 the Eurocomp Design Code and Handbook 
“Structural Design of Polymer composites” was published and this was written 
in a format that was intended to be consistent with the Eurocode approach to 
design. However this was not produced by CEN and has not been maintained 
or corrected. There are some plans to develop a new European Standard to 
cover the design of FRP structures, but it is likely to be many years before 
these plans come to fruition.  
 

10.8 Detailing 
 

Structural detailing practice will need to comply with the relevant Eurocodes.  
In some cases these requirements may be compatible with previous practice, 
but there are also some key differences, particularly for the detailing of 
reinforcement in reinforced and pre-stressed concrete. 
 
 

  

BS EN 12811 – Temporary Works Equipment (scaffolding)

BS EN 12812 – Falsework
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11. Specific Challenges – Managing Cost and Programme 
 

As previously noted, it is likely that, in the early days at least, the design of 
structures using Eurocodes (and the associated checking and approval 
procedures) will take longer than designs using the previous national 
standards, because of unfamiliarity with the new codes.  This is likely to lead 
to a corresponding increase in design fees in the short term.  For projects due 
to be undertaken during the ‘transition’ phase, adequate allowance for this 
increased time and cost needs to be included in the programme and budget. 
 
Although evidence of comparative costs is limited, there have been a number 
of studies undertaken which have indicated that there could be a potential 
short term increase in design cost of up to between 25% and 45% depending 
on the level of experience of the designers with the use of Eurocodes and 
whether the project is a single structure design or a multi-structure design 
project. These figures are estimated as maximum increases and there may be 
various reasons why the increases may not be this high – including the effect 
of the current economic downturn. In the long term, it is not anticipated that 
there will be a significant difference in design cost.  
 
In some situations it is possible that to produce construction savings the 
designer could take advantage of some of the more advanced analysis 
techniques in the Eurocodes, which may have an increased design cost. 
 
The rate at which the cost premium for using Eurocodes will fall will depend 
on two things – the frequency with which the new codes are used, and the 
effectiveness of the Eurocodes training programme and mentoring that the 
design organisation puts in place.  For local authorities undertaking structural 
design using in-house teams, the timing and content of training courses, and 
those who attend them, should be chosen to ensure maximum efficiency of 
the transition process.   
 
However, for the majority of authorities, who procure structural design 
services from external providers, the selection of consultants should include 
an assessment of their strategy for implementing Eurocodes, and their current 
levels of knowledge and experience, to ensure that projects being procured 
are not simply being used as training exercises in themselves, with all of the 
burden for training the consultant’s staff being passed directly on to the client.  
Where the consultant has already been engaged on a framework or term 
contract basis, the local authority client should regularly review the 
consultant’s training programme and their progress in gaining knowledge and 
experience in the use of Eurocodes, to ensure that the service being delivered 
meets not only the required level of quality, but also represents good value for 
money. 
 
In overall terms, it is reasonable to expect that the introduction of Eurocodes, 
and the associated European Product and Execution Standards, will result in 
cost savings for clients, particularly when viewed on a whole life basis.  The 
additional flexibility contained within the Eurocode design philosophy should 
provide designers with more opportunities for innovation, and to be able to 
incorporate the latest developments in methods of analysis and materials 
technology into their designs.  However, to realise these potential benefits, 
client authorities need to ensure that the opportunities for improved design 
offered by the Eurocodes are being taken, and that designers are not simply 
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trying to do as little as possible to bring old design processes in line with the 
new codes. 
 
From a wider perspective, the underlying ethos of the Public Procurement 
Directive to reduce barriers to trade and improve competitiveness within the 
construction sector should also have a beneficial effect on project costs, with 
the possible addition of overseas organisations to the supply chain. 
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12. Specific Challenges – Managing Design undertaken by Third Parties 
 

In addition to managing the design process for new structures arising from 
their own improvement programmes, local authorities frequently have to act 
as the Technical Approval Authority for highway structure design proposals 
prepared by external third parties, in relation to privately-funded infrastructure 
developments, which will subsequently be adopted as part of the local 
highway network, and therefore become owned and maintained by the local 
authority.  These will typically be bridges or other structures to support access 
roads for residential housing estates, or commercial/industrial development 
sites. This is generally covered by Section 278 of the Highways Act, and 
many local authorities have dedicated officers or teams to manage the 
process. 
 
Given that the local authority will ultimately become responsible for these 
structures, it is essential that close control is exercised over all stages of the 
project – concept, design, specification and construction – to ensure that the 
safety of those using the structures is not compromised, and also that they 
have been designed and constructed in a way which does not render the 
authority liable for significant maintenance costs in the future (a commuted 
sum, based on a percentage of the construction cost, is usually paid by the 
developer when the structure is adopted, to cover future maintenance costs, 
but the structure should still be designed and specified to minimise future 
costs over its design life – generally 120 years). 
 
As such structures are not being procured at the public’s expense, it could be 
argued that the PPD does not apply, and that the use of Eurocodes is 
therefore not mandatory.  However, since March 2010, the previous national 
standards for structural design such as BS5400 have not been supported. In 
addition the Construction Product Directive makes use of the Eurocodes the 
default means of demonstrating safety, stability, durability and fire protection. 
It would therefore be quite reasonable for the Local Authority to insist on the 
use of Eurocodes for all new structural design. 
 
Developers will usually appoint a private sector consultant to undertake the 
design work for their schemes, and it is essential that early and frequent 
contact is made with the developer and their consultant, to ensure that 
problems and delays do not occur as the project progresses. The TAA will 
need to give the developer clear guidance on what is required to enable 
approval for the proposals to be granted.  The TAA should also take steps to 
check the level of competence and experience of the consultant in the use of 
Eurocodes.   
 
As previously discussed, it may be prudent, in the early days, to insist on a 
higher category of check than might otherwise have been the case, to ensure 
there is sufficient independence of the checking team to ensure that no ‘local’ 
misinterpretation of Eurocode requirements is promulgated. When this results 
in a different consultant being used to undertake the check, their level of 
Eurocode experience will also need to be established. 
 
One of the problems which often arises with third party schemes is the 
commercial pressure for the development to be completed as quickly as 
possible – this is particularly evident with the supermarket developments, 
where every day that opening is delayed may cost the developer thousands of 
pounds in ‘lost’ revenue.  This pressure is best managed by early and 
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continued liaison with the developer and their consultants, so that they know 
exactly what is required of them, and that the TAA know when submissions 
are likely to be received, so that resources can be planned and managed 
accordingly.  Response times for TAA comments and approval should also be 
agreed and observed. 
 
There is clearly a need for Technical Approval staff to have a thorough 
understanding of Eurocodes (particularly in respect of issues such as design 
choices and options) and this is considered in more detail in section 13.  
While not requiring the same level of detailed knowledge, it is also important 
that staff in Section 278 teams have been adequately briefed. 
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13. Training and Staff Development 
 

Effective training and development of staff is an essential requirement for the 
successful implementation of Eurocodes.  Of course, this does not mean that 
everyone needs to be trained in the same way, or to the same level – the 
specific requirements of each group of staff whose roles are affected by the 
Eurocodes should be identified, and training then tailored to meet those 
needs.   
 
In some cases, this may be a short briefing session, to raise general 
awareness; while at the other end of the spectrum, formal training courses in 
the detailed technical aspects of the new codes will be required.  Other 
groups of staff may need specific training in the legal, contractual or 
commercial aspects of the codes, and associated European legislation. In all 
cases, however, it is important that training covers the overall framework of 
the Eurocodes, and the reasons for their implementation, as well as the ‘job-
specific’ elements. 
 
Staff training will represent a significant investment for local authorities, not 
only in the cost of the training itself (i.e. course costs or tutor’s fees), but also 
in the time taken up by staff in attending this training.  It is therefore a 
balancing act to provide all staff with the training they need, whilst ensuring 
that time and money is not wasted by training staff on aspects of the 
Eurocodes which are not relevant to the roles they undertake.   
 
A more detailed review of training needs, identifying the particular 
requirements for different groups of staff, is provided in Annex A, but this is 
inevitably rather generic, and each authority will need to consider its own 
staffing structure and internal procedures to determine the training plan that is 
most appropriate to meet their needs. 
 
The training itself may be delivered in a number of different ways – there are 
many ‘formal’ courses available through commercial training providers, such 
as Thomas Telford, and these may form the core of detailed training plans 
e.g. for those involved in the design process.  Depending on the numbers of 
staff requiring this training, such courses may be delivered more economically 
by arranging for the tutor to visit the authority’s office, rather than attending a 
external venue. Webinar training may also be available. 
 
However, formal courses should be considered as just one element in the 
overall training strategy.  General awareness training, e.g. for staff whose 
roles are less involved in the detailed application of the codes, will usually 
benefit more from an informal briefing session, which may be led by a 
member of staff who already has some knowledge or experience of the 
codes.  This could be backed up by a simple ‘briefing pack’ for non-technical 
staff, an example of which is also included in Annex A. 
 
As with all forms of training, the learning process will be more effective if 
those who receive the training have the opportunity to put it into practice 
within a short space of time.  This may, in part, determine the best timescale 
for delivering the training.  Any opportunities for sharing experiences in the 
use of Eurocodes should also be utilised, for example, running lunchtime 
workshops to review recent projects, or particular aspects of the Eurocodes.  
The participation of recent graduates should be encouraged, as their 
university courses may well have included modules on Eurocode design. 
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In addition to group training activities, there are numerous books giving 
guidance on the use of Eurocodes now available, which will enable individuals 
to enhance their own knowledge outside work, as well as being a useful 
resource to have available in the design office. 
 
It is important that proper records of Eurocodes training are kept, and an 
assessment of staff capability in relation to Eurocodes to be made.  This will 
enable a competence database to be established, which will then aid the 
selection of suitably experienced and able staff for specific roles in relation to 
Eurocode projects in the future. 
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14. Overview of Risks 
 

The implementation of Eurocodes is accompanied by a number of risks for 
ADEPT members.   
 
For local authorities that retain an in-house consultancy capability, and 
therefore still undertake structural design work themselves, these risks will 
include the technical risks associated with any change in design standards as 
well as the reduced productivity that may occur and be challenged by Central 
Government.  However, for those authorities who have outsourced their 
consultancy services, it is the procedural and commercial risks that will be of 
greater significance.  As client organisations and structures owners, it is 
important that these risks are recorded and managed, so that appropriate 
mitigating measures can be put in place. 
 
A model risk register has been included in Annex B, capturing those risks 
which are likely to be common to most ADEPT members, including notes on 
the significance of each risk, who is best placed to own the risk, suggested 
mitigation measures, and the potential consequences of non-action.   
 
It is important that this is only regarded as model document, and that each 
authority takes time to review its own particular circumstances, identifies any 
additional risks pertaining to their specific circumstances, and adds these to 
the register.  It is also important that the register is reviewed on a regular 
basis, to monitor the implementation and effectiveness of proposed mitigation 
measures, and to consider the impact of any subsequent changes in the 
Eurocodes themselves, associated legislation, or internal management 
procedures. 
 
The risks included in the Model Risk Register in Annex B have been divided 
into a number of categories. These risks are not equal in terms of probability 
of occurrence or severity of outcome. Some key risks are summarised in 
Figure 14.1. 
 
A model action plan for transitioning to Eurocodes has been developed and 
provided in Annex C. This is intended to be used as a framework that may be 
used as a basis for authorities to develop their own action plans consistent 
with their own strategies for implementation. Through effective planning and 
implementation, many of the risks may be removed or minimised, resulting in 
the effective and successful use of the Eurocodes. 
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Figure 14.1: Summary of some key risks associated with Eurocode 
implementation 

 
  

• Risk to reputation if implementation not 
managed effectivelyReputational

• Risk of infraction of EU directives
• Risk of claims related to changes in on-
going projects

• Impacts on contractual terms

Legal and Contractual

• Learning curve costs in design
• Impacts on project costs?Financial

• Learning curve impacts on programme for 
design

• Impacts on programme for independent 
checking of designs

Programme

• Risks related to managing impacts on 
Technical Approval process

• Risks related to managing impacts on 
Specifications

Technical

• Risks associated with insufficient training / 
guidance
• Risks associated with poor communications 
between Local Authorities and key 
stakeholders regarding implementation

Training and 
Communications
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•Model Action PlanAnnex C

•Model AIP and TAS, Recommendations for 
Technical Approval and Schedule of Options 
and Choices

Annex D

•Examples of Eurocode AIPsAnnex E



ADEPT Guidance Document on the  
Implementation Of Structural Eurocodes  Annex A – Outline Eurocodes Training Plan A1 
 

ANNEX A – OUTLINE EUROCODES TRAINING PLAN 
 
 
Approach: 
 
The implementation of Eurocodes is affecting a wide range of staff groups. This outline plan identifies the various groups of staff that need to be 
included in the training programme, based on experience, roles and responsibilities, and summarises the type of training required. 
 
The groups of staff identified are generic by nature, and individual authorities will need to review their own staffing structures and roles/ 
responsibilities in developing this plan to meet their own specific needs. 
 
Indicative estimated times are included in the schedule, but may vary considerably dependent upon the prior knowledge and aptitude of staff, 
and the precise roles they are expected to undertake. 
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Staff Group: Typical Background and 
Level of Experience: 

Roles and Responsibilities: Eurocode Training Required: 

Structures – Client 
Manager 

Chartered civil or structural 
engineer with typically 20+ 
years experience. Sound 
knowledge and experience 
of all aspects of bridge 
construction and 
management. 
 

Leads and oversees the 
management of structures on 
the authority’s road network. 

Awareness of overall impact of the Eurocodes, including cost, 
programme and quality of schemes involving the delivery of 
structures, as well as risks to the authority in terms of design, 
construction and maintenance management. 
 
In addition, the Structures Manager should also be sufficiently 
informed of the implications of the Public Procurement Directive 
and the Construction Products Directive, so that a strategy for 
the management of existing structures can be developed. 
 
Estimated training time required: 2 days (1 day awareness 
training, 1 day impact on civil engineering works). 
 

Structures – Technical 
Approvals Manager 

Chartered civil or structural 
engineer with typically 20+ 
years experience. Sound 
knowledge of relevant 
design standards and 
technical approval 
procedures. 
 

Undertake detailed reviews 
of Approval in Principal 
submissions and grant 
technical approval for 
structures schemes. Lead 
team of technical staff 
undertaking technical 
approvals. 

A high level of training will be required for the Technical 
Approval Manager as he will be closest to the technical impacts 
on projects brought by the implementation of Eurocodes. 
 
While it may not be necessary for the TA Manager to understand 
detailed technical issues and differences from British Standards, 
they should at least be trained to become familiar with the 
principles of Eurocode designs, including the basis of design, 
design situations, combinations of actions, types of actions and 
their representative values, etc, and be able to assess the 
options and choices proposed by designers where Eurocodes 
allow choices to be made. 
 
TA Managers should also be equipped with the knowledge of 
aspects of structural design to Eurocodes where options and 
choices allowed have the potential to more economic design 
with better use of materials and better “value for money”. 
 
Estimated training time required: 4 days. 
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Staff Group: Typical Background and 
Level of Experience: 

Roles and Responsibilities: Eurocode Training Required: 

Structures – Technical 
Approvals Staff 

Senior engineer level, ideally 
chartered or approaching 
chartered status. Experience 
of structures design using 
DMRB and associated 
standards. 
 

Assist the TA Manager in 
reviewing AIPs for structures 
schemes. 

TA staff should receive a similar level of Eurocode training as TA 
Managers (as above), with a greater emphasis on the technical 
details of Eurocode design such as combinations of actions and 
the critical options and choices available to designers. 
 
Estimated training time required: 4 days. 
 
NB: newly recruited young engineers will also bring a level of 
Eurocode knowledge to the organisation as universities have 
begun teaching Eurocodes design in recent years. 
 

Consultancy – Structures 
Manager 
 

Chartered civil or structural 
engineer with typically 20+ 
years experience in the 
design and construction of 
bridges and other structures 
using BMRB and associated 
standards. 
 

Leads and manages 
structures section of in-house 
consultancy. Provides 
guidance on structures 
issues to more junior 
members of staff. 

A high level of training will be required for the Consultancy 
Structures Manager as there will be an expectation that he will 
have a comprehensive knowledge of all technical aspects of the 
Eurocodes, and to be able to pass that knowledge on to other 
engineers in the consultancy. 
 
The Consultancy Structures Manager will need to understand 
detailed technical issues and differences from British Standards, 
and should become familiar with the principles of Eurocode 
designs, including the basis of design, design situations, 
combinations of actions, types of actions and their 
representative values, etc, and be able to assess the options 
and choices proposed by designers where Eurocodes allow 
choices to be made. 
 
The Consultancy Structures Manager will also be responsible for 
preparing and submitting AIP documents to the Technical 
Approval team, and will therefore need to have the same level of 
knowledge as the TA team in this area. 
 
Estimated training time required: 4 days. 
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Staff Group: Typical Background and 
Level of Experience: 

Roles and Responsibilities: Eurocode Training Required: 

Consultancy – Structures 
Engineers and 
Technicians 
 

Technical staff at all levels 
from Technician to Senior 
Engineer, with experience 
ranging from a few months 
to many (10+) years. 
 

Preparing and assisting in 
the preparation of designs for 
new structures, or the 
strengthening or 
improvement of existing 
structures. 
 

The Consultancy Structures design teams will need to 
understand detailed technical issues and differences from British 
Standards, and should become familiar with the principles of 
Eurocode designs, including the basis of design, design 
situations, combinations of actions, types of actions and their 
representative values, etc, and be able to assess the options 
and choices proposed by designers where Eurocodes allow 
choices to be made. 
 
Estimated training time required: 4 days. 
 

Procurement – 
Framework Manager 

Proficiency in procurement 
strategy. 
 

Manage framework 
agreements between the 
authority and its suppliers. 
 

Briefing/awareness training required to gain: 
 
Understanding of the legal position of the Eurocodes, with 
respect to the Public Procurement Directive and the 
Construction Products Directive. 
Appreciation of impacts on projects (cost and programme) due 
to designers overcoming the learning curve. 
Understanding the risks to projects and contracts, and the long-
term benefits. 
Understanding the need for an effective supplier capability 
assessment in relation to Eurocodes. 
 
Estimated training time required: 2 days (1 day awareness 
training, 1 day impact on civil engineering works). 
 

Commercial – Contract 
Manager 
 

Extensive experience with 
different types of contract. 

Manage contracts for major 
capital works schemes 
involving structures. 
 

Suggest similar training programme to that suggested for 
Procurement – Framework managers (as above). 
 
Estimated training time required: 2 days (1 day awareness 
training, 1 day impact on civil engineering works). 
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Staff Group: Typical Background and 
Level of Experience: 

Roles and Responsibilities: Eurocode Training Required: 

Project Managers – major 
highway schemes 
involving structures 
 

Varies between graduate 
level to senior engineer, 
depending on size and 
complexity of scheme. 
 

Provide project management 
for new build, maintenance, 
strengthening, widening and 
modification of structures as 
part of major highway 
schemes. 
 

Not generally required to have in-depth knowledge of technical 
issues related to Eurocodes, hence briefing or awareness 
training is required. 
Appreciation of commercial impacts on large projects (cost and 
programme) due to designers overcoming the learning curve. 
Understanding of risks to projects. 
Supplier’s capability assessment. 
 
Estimated training time required: 2 days (1 day awareness 
training, 1 day impact on civil engineering works). 
 

Health & Safety Team 
(CDM Coordinators) 
 

Experience of CDM and 
construction. 

Advising client on health and 
safety issues in relation to 
construction projects, and 
coordinating health and 
safety information. 
 

CDM Coordinators require an understanding of the supplier’s 
capability assessment. 
CDM Coordinators should be informed of major design risks 
associated with the use of Eurocodes, and will also benefit from 
an awareness of the impacts of the Eurocodes on construction. 
 
Estimated training time required: 1 day. 
 

Environmental Managers 
 

 Manage the environmental 
impact of schemes to ensure 
that a range of environmental 
targets and legislation are 
complied with. 
 

Require awareness of the impacts of Eurocodes and Execution 
Standards on civil engineering works. This would assist 
environmental managers in assessing potential for reducing 
impacts once the Eurocodes are fully implemented. 
 
Estimated training time required: 1 day. 
 

Legal Advisors 
 

 Advise on legal matters for 
the authority. Ensure that 
work complies with relevant 
legislation and regulations. 
 

Awareness of relationships between Eurocodes and EU 
Directives, and legal position of the authority to implement the 
Eurocodes. 
 
Estimated training time required: 1 day. 
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ANNEX B – MODEL RISK REGISTER FOR EUROCODES IMPLEMENTATION 
 
 
Approach: 
 
The implementation of Eurocodes brings with it a range of risks.  This Model Risk Register contains a number of generic risks likely to be faced 
by local authorities, associated with either not being properly prepared for the introduction of Eurocodes, or failing to manage any residual risks 
once implementation has occurred. 
 
The scope of risks identified have been summarised and assigned to the following categories: 
 
Direct Risks to the Authority’s Business: 

 
 General and reputation 
 Legal and Contractual 
 Cost/Financial 
 Programme 
 Technical Approval (quality control) 
 Guidance and Training 
 Communication 

 
Indirect Risks or Potential Impacts the Authority should be aware of: 

 
 Design Method/Review 
 Publications 

 
This model risk register is of a generic nature, and each individual authority should examine its contents to determine those risks which are of 
relevance, in relation to their own particular circumstances. 
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No. Risk 

Description: 
Category: Prob Sev O/all Proposed 

Mitigation: 
Revised 
Prob. 

Revised 
Sev. 

Revised 
Overall 

Consequences of not 
managing the risk: 

1 
 

Failure to achieve 
consistent and 
coordinated 
approach/strategy 
at the corporate 
level. 
 

General and 
Reputation 

High High High Action Plan to be 
developed, to include 
methods for improving 
consistency and 
coordination. 
 
Appoint Eurocodes  
‘Champion’ or panel to 
oversee the implementation 
process. 
 
Internal processes and 
procedures to be updated 
accordingly. 
 
All affected staff to be 
appropriately trained. 
 

Low High Medium Failure to achieve 
consistent and 
coordinated approach 
will compromise 
business and scheme 
management, and will 
adversely affect the 
organisation’s 
reputation. 

2 Failure to comply 
with EU Legislation 
or Regulations. 
 

Legal and 
Contractual 

Med High High Staff to be trained to 
understand broad 
implications of PPD and 
CPD on authority’s 
processes and contracts. 
 
Additional legal support to 
be made available, as 
necessary. 
 
Internal processes to be 
updated to meet new legal 
requirements. 
 

Low High Medium Non-compliance may 
lead to legal challenge 
from suppliers or EU, 
resulting in delays, legal 
actions and damage to 
reputation. 
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No. Risk 
Description: 

Category: Prob Sev O/all Proposed 
Mitigation: 

Revised 
Prob. 

Revised 
Sev. 

Revised 
Overall 

Consequences of not 
managing the risk: 

 
3 Contractual risks 

due to change of 
standards in an on-
going scheme which 
could result in 
claims being made 
against the 
authority. 

Legal and 
Contractual 

Med High High Consider developing an 
implementation (scenario) 
plan to give guidance on 
how to implement 
Eurocodes on schemes 
running at different stages. 

Low High Medium The suggested 
implementation plan 
should list the 
contractual implications 
for different types of 
contracts, and assist in 
devising the appropriate 
implementation strategy 
for individual schemes. 
 
The risk is primarily 
applicable to long-
running contracts such 
as term contracts and 
frameworks, although 
the extent of the risk is 
dependent on the actual 
contents and conditions 
of the contract. 
 

4 Contractual 
specification for 
long-running 
projects invalidated 
by the 
implementation of 
Eurocodes. 
 

Legal and 
Contractual 

High High High Changes to contract 
specification necessary due 
to the implementation of 
Eurocodes should be 
discussed with the 
contractor as early as 
possible to avoid delays 
and disputes. 
 

Medium Medium Medium Invalidated contract 
specification will cause 
delay and possibly 
claims if suppliers are 
able to prove that they 
have not received 
sufficient information 
from clients to revise the 
specification. 
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No. Risk 
Description: 

Category: Prob Sev O/all Proposed 
Mitigation: 

Revised 
Prob. 

Revised 
Sev. 

Revised 
Overall 

Consequences of not 
managing the risk: 
 

5 Clauses or standard 
terms and 
conditions do not 
align with or allow 
the use of 
Eurocodes. 
 

Legal and 
Contractual 

Med Med Med The clauses and standard 
terms and conditions for the 
different types of contracts 
should be reviewed and 
revised if necessary. 

Low Low Low It will help avoid disputes 
and delays if the 
standard clauses and 
terms and conditions 
have been reviewed and 
revised to accommodate 
the use of Eurocodes. 
 

6 Cost escalation 
resulting from the 
use of Eurocodes. 
 

Cost/ 
Financial 

High High High Develop an evidence base 
of cost impacts on typical 
highway schemes involving 
structures (possibly in 
conjunction with other 
ADEPT members), both in 
terms of the cost of 
materials, and the short-
term additional cost of 
design due to lack of 
familiarity with Eurocodes. 
 
Project Managers should 
be clearly briefed on the 
implementation strategy for 
Eurocodes, and should also 
liaise closely with suppliers 
to understand the cost 
implications for individual 
schemes. 
 
 
 
 

Medium Medium Medium Financial problems arise 
when designers need to 
overcome the initial 
learning curve when 
exposed to Eurocodes 
with little or no previous 
experience. 
 
The potential savings in 
materials costs in the 
longer term should not 
be overlooked. 
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No. Risk 
Description: 

Category: Prob Sev O/all Proposed 
Mitigation: 

Revised 
Prob. 

Revised 
Sev. 

Revised 
Overall 

Consequences of not 
managing the risk: 

 
7 Delay in 

implementation at 
management level. 
 

Programme High High High Establish critical 
implementation strategy 
and ensure good 
management practice is in 
use to maximise the 
benefits of adopting such a 
strategy and control the 
implementation 
programme. 
 
A briefing for senior 
management should also 
be considered so that they 
are aware of the potential 
impacts on the business. 
 

Medium Medium Medium Delay in implementation 
at management level 
could result in failure 
post-March 2010 to 
procure structural design 
work using the 
Eurocodes and other 
relevant European 
Standards, which could 
be subject to infraction 
proceedings. 
 
 

8 Programming 
implications for the 
delivery of individual 
schemes, resulting 
from under-
preparation for the 
implementation of 
Eurocodes. 
 

Programme High High High Develop an evidence base 
of programme impacts on 
typical highway schemes 
involving structures e.g. 
short-term increases in 
length of design period due 
to designer’s unfamiliarity 
with Eurocodes. 
 
Project Managers should 
be clearly briefed on the 
implementation strategy, 
and should also liaise with 
suppliers to understand the 
programme implications for 
individual schemes. 

Medium Medium Medium If the necessary policy or 
system to ensure 
successful 
implementation is not in 
place when Eurocodes 
are used, any 
programming for 
schemes may not 
accurately reflect the 
additional time required 
for schemes to be 
completed.  In addition, 
any unplanned 
extension crossing 
financial years may 
result in loss of funding. 
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No. Risk 
Description: 

Category: Prob Sev O/all Proposed 
Mitigation: 

Revised 
Prob. 

Revised 
Sev. 

Revised 
Overall 

Consequences of not 
managing the risk: 

 
9 Designers are 

unable to complete 
design on time due 
to lack of clarity 
regarding the 
technical application 
of Eurocodes. 
 

Programme Med. Med. Med. Maintain a schedule of 
relevant guidance and 
background material for 
reference. 
 
Ensure that TA staff are 
provided with adequate 
training and is briefed on 
the range of guidance and 
background material 
available, so that they can 
review the list of supporting 
documents in Eurocode 
design proposals. 
 
Project Managers should 
liaise with suppliers to 
discuss alternative plans for 
project delivery while 
queries are being 
investigated. 
Consider establishing or 
maintaining liaison with BSi 
whenever a need to amend 
the standards arises or is 
identified, as well as 
retaining technical experts 
involved in BSi/CEN 
activities, to speed up 
resolution of technical 
issues. 
 

Low Medium Low It is likely that some 
technical queries raised 
by designers will have 
been covered or clarified 
in guidance or 
background material not 
noted by designers. 
Ensuring that designers 
have considered the 
whole range of guidance 
available before raising 
queries will minimise the 
risk of time lost 
addressing those 
queries. 
 
At the same time, TA 
staff will need to be 
aware of the range of 
guidance available, to 
allow them to make 
appropriate decisions. 
 
In cases where there are 
genuine technical issues 
requiring resolution e.g. 
by CEN, this may well 
result in delays to project 
delivery. 
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No. Risk 
Description: 

Category: Prob Sev O/all Proposed 
Mitigation: 

Revised 
Prob. 

Revised 
Sev. 

Revised 
Overall 

Consequences of not 
managing the risk: 

 
10 Inadequate training 

for Technical 
Approval staff or 
shortage of 
resources or 
expertise, resulting 
in reduced 
efficiency and loss 
of quality control. 
 

Technical 
Approval 
(quality 
control) 

High High High Appropriate training to be 
provided to ensure that all 
TA staff have sufficient 
knowledge of Eurocodes to 
undertake their role. 
 
Consider producing 
guidance documents to 
assist staff in navigating 
between the codes and 
guidance materials. 
 
Implement processes for 
review of Eurocode 
interpretations by technical 
experts, with feedback to 
TA staff. 
 
Possibly consider 
outsourcing of TA work to 
specialist service providers. 
 

Low High Medium The large number of 
documents associated 
with the Eurocodes may 
result in difficulties in 
navigating through the 
codes and guidance 
materials.  TA staff may 
require guidance or 
reassurance on the 
interpretation of specific 
requirements, 
particularly if the 
resulting design differs 
from previous 
experience. 

11 Insufficient 
guidance on 
assessing the 
capabilities of 
suppliers designing 
to Eurocodes. 
 

Technical 
Approval 
(quality 
control) 

High High High Outline criteria for 
assessing suppliers 
capabilities and experience 
have been developed as 
part of the ADEPT 
guidance. 
 
Need to communicate with 
suppliers to determine their 
current levels of expertise. 

Low High Medium Insufficient guidance on 
assessing suppliers 
capabilities could result 
in incompetent 
designers being chosen, 
with resulting impact on 
quality. 
 
Risk of claims in DBFO 
schemes. 
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No. Risk 
Description: 

Category: Prob Sev O/all Proposed 
Mitigation: 

Revised 
Prob. 

Revised 
Sev. 

Revised 
Overall 

Consequences of not 
managing the risk: 

 
12 Unclear status of 

DMRB and MCHW 
for use on Eurocode 
design schemes. 
 

Technical 
Approval 
(quality 
control) 

High Med. High Establish and maintain 
liaison with HA (via ADEPT 
Bridges Group), and 
consult its implementation 
standard, as well as the 
status of other standards 
within the DMRB and 
MCHW suites of 
documents. 
 

Low Medium Low The Technical Approval 
team needs to know the 
status of DMRB 
standards, in order to 
make the correct 
decisions regarding 
which standards are to 
be used in design when 
reviewing proposals fro 
suppliers. 
 

13 Compatibility 
problems with other 
standards. 
 

Technical 
Approval 
(quality 
control) 
 

Low Med. Med. A detailed review of any 
existing standards other 
than DMRB and MCHW 
that are intended for use 
should be undertaken, and 
appropriate material 
produced so that these 
standards can be used in a 
manner complementary to 
the Eurocodes. 
 

Low Low Low Mose authorities will 
continue to 
predominantly use 
DMRB and MCHW, both 
of which will be regularly 
reviewed and revised by 
the HA. 

14 Designers propose 
to use other up to 
date standards in 
design instead of 
Eurocodes. 
 

Technical 
Approval 
(quality 
control) 
 

Low Med. Med. Unlikely, as designers will 
have to demonstrate 
technical equivalence under 
the PPD. 

Low Low Medium Designers familiar with 
other standards, such as 
AASHTO, may propose 
to use them in lieu of 
Eurocodes, and the TA 
team may not be familiar 
with these alternative 
standards. 
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No. Risk 
Description: 

Category: Prob Sev O/all Proposed 
Mitigation: 

Revised 
Prob. 

Revised 
Sev. 

Revised 
Overall 

Consequences of not 
managing the risk: 
 

15 Need to manage the 
learning curve for 
TA staff dealing with 
Eurocode design 
proposals. 
 

Guidance 
and Training 

High Med. High Provide guidance and 
training to TA staff to 
enable them to work 
effectively when dealing 
with Eurocode proposals. 
 
Adopt best practices in 
knowledge Management to 
share learning across the 
TA team. 
 

Medium Medium Medium Implementing Eurocodes 
introduces the potential 
for increased design 
costs due to the learning 
curve associated with 
the early use of new 
design codes. 
 
Adequate budgets for 
Eurocode training need 
to be made available. 
 

16 Lack of 
communication with 
business partners 
regarding 
implementation 
strategy for 
Eurocodes, and 
intended actions. 
 

Communicat
ion 

Med. High High Establish a communications 
plan, listing the 
stakeholders to be 
engaged, and the key 
messages to be delivered, 
along with an effective 
mechanism for collecting 
feedback and sharing 
knowledge.  The plan 
should be effectively 
managed. 
 
It may also be worth 
developing a web-page on 
the authority’s website, to 
explain the implementation 
strategy. 
 
 
 

Low High Medium Lack of effective 
communication could 
result in the absence of 
an agreed and 
consistent approach to 
project delivery. 
 
It is likely that any third 
parties who influence the 
design, e.g. through 
involvement in technical 
approval, may be 
unfamiliar with 
Eurocodes. 
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No. Risk 
Description: 

Category: Prob Sev O/all Proposed 
Mitigation: 

Revised 
Prob. 

Revised 
Sev. 

Revised 
Overall 

Consequences of not 
managing the risk: 

 
17 Communication 

difficulties in the 
management of 
projects involving 
continental 
suppliers, due to 
geographic and 
language issues. 
 

Communicat
ion 

Med. High High Make full use of e-mail and 
video conferencing for ease 
of meeting and managing 
information flow, with an 
established system for 
recording incoming and 
outgoing information. 

Medium Medium Medium If this communication 
risk is not managed, it 
may have a negative 
impact on project 
management, including 
a loss of efficiency in 
project delivery, and the 
service delivered not 
being aligned with 
client’s expectations. 
 

18 Design of proposed 
structure (or part of 
it) lies outside the 
scope of the 
Eurocodes. 
 

Design 
Method/ 
Review 

Low Med. Med. Develop and implement a 
process to recommend 
appropriate design methods 
when the design lies 
outside the scope of the 
Eurocodes. 
 

Low Low Low Some aspects of 
highway structure 
schemes lie outside the 
scope of Eurocodes, 
such as strengthening 
measures for bridge 
decks and supports 
using FRP.  
 
Bridge assessments are 
also currently outside 
the scope of Eurocodes. 
 

19 Eurocodes alone do 
not provide 
sufficiently detailed 
information to 
enable designs to 
be undertaken. 
 

Design 
Method/ 
Review 

Med. Med. Med. Maintain a schedule of 
NCCI cited from the 
Eurocode National Annexes 
and other published 
guidance.  Develop specific 
guidance where no suitable 
material is available. 
 

Medium Low Low It is recognised that in 
some cases, NCCI will 
be required to enable 
the design to be 
undertaken. 
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No. Risk 
Description: 

Category: Prob Sev O/all Proposed 
Mitigation: 

Revised 
Prob. 

Revised 
Sev. 

Revised 
Overall 

Consequences of not 
managing the risk: 

 
20 Unclear situation in 

temporary works 
design and 
Eurocode design of 
permanent 
structures in 
transient design 
situation. 
 

Design 
Method/ 
Review 

Med. Med. Med. Establish liaison with 
temporary works design 
industry to determine their 
position. 

Low Medium Medium The temporary works 
concerned include 
falsework and 
scaffolding.  The 
concrete execution 
standard EN 13670 
makes reference to 
product standards for 
temporary works. 
 

21 Failure by designer 
to identify and 
satisfy critical 
clauses or checks 
due to unfamiliarity 
with new codes. 
 

Design 
Method/ 
Review 

Med. High High Consider adopting policy in 
early years after 
implementation to require 
more Category 3 checks for 
Eurocode designs, to help 
mitigate technical risks. 

Low High Medium Technical risks can be 
managed by the revised 
technical approval 
process and specifying 
more Cat 3 checks. 
Choosing the right 
supplier is also 
important. 
 

22 Failure by designer 
to select the most 
appropriate design 
method where the 
Eurocode offers 
choices, or the 
designer using the 
freedom given by 
Eurocodes to push 
for inappropriate 
design methods to 
be used. 
 

Design 
Method/ 
Review 

Med. Med. Med. Awareness training for TA 
staff to understand where 
critical design choices are 
allowed in Eurocodes, the 
various methods of design, 
and their pros and cons. 
 
Keep a record of design 
choices made by the 
designer (via BD2). 
 
Specify more Cat 3 checks 
to mitigate technical risks. 

Low Medium Low In some cases, the 
Eurocodes offer the 
designer choices about 
the design method to be 
used, often with varying 
levels of complexity. 
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No. Risk 
Description: 

Category: Prob Sev O/all Proposed 
Mitigation: 

Revised 
Prob. 

Revised 
Sev. 

Revised 
Overall 

Consequences of not 
managing the risk: 

  
23 Lack of availability 

of software and 
design aids. 
 

Design 
Method/ 
Review 

High High Med. Review current in-house 
usage of proprietary 
software and the need for 
tailored design tools such 
as spreadsheets. 
 
Assess the suppliers 
capabilities and readiness 
for designing to Eurocodes. 
 

Medium Low Low The availability of 
Eurocode-compliant 
software for the design 
of structures will initially 
be limited, but these are 
now being developed 
and are becoming more 
widely available. 

24 Failure by designer 
and/or contractor to 
achieve economies 
in design or 
construction using 
Eurocodes. 
 

Design 
Method/ 
Review 

Med. Med. Med. Review opportunities to 
achieve economies in 
design and construction, 
and disseminate through 
appropriate guidance and 
training. Review aspects 
leading to increased costs, 
and feed back to designer. 
 

Low Medium Low A lack of economy may 
arise from an 
inappropriate 
interpretation of 
Eurocode requirements. 
Alternatively, it may be 
possible to improve 
economy through the 
use of alternative 
analysis, or design 
assisted by testing. 
 

25 Lack of clarity on 
situation where Part 
2 (Bridges) part of 
Eurocodes should 
be used. 
 

Design 
Method/ 
Review 

Med. Med. Med. Determine a clear policy for 
the use of Part 2 (Bridges) 
of Eurocodes. 

Low Medium Low Part 2 of the Eurocodes 
provide requirements for 
the design of bridges. It 
will be appropriate to 
establish a policy on the 
structures to be 
designed to these parts. 
There may be ambiguity 
in respect of some 
retaining structures. 
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No. Risk 
Description: 

Category: Prob Sev O/all Proposed 
Mitigation: 

Revised 
Prob. 

Revised 
Sev. 

Revised 
Overall 

Consequences of not 
managing the risk: 
 

26 Applicability of Part 
1-2 of Eurocodes 
(Fire design) for 
structures such as 
subways. 
 

Design 
Method/ 
Review 

Low Med. Med. Determine a policy on 
structural fire design and 
the use of Part 1-2 (Fire 
design) of Eurocodes. 
Develop necessary 
complementary guidance. 
 

Low Low Low Advice should be taken 
from fire design experts 
on the applicability of the 
structural fire design 
parts to structures like 
subways. 

27 Inappropriate 
selection of design 
rules for the 
modification of 
existing structures. 
 

Design 
Method/ 
Review 

Med. High Med. A policy for the application 
of Eurocodes when 
modifying existing 
structures should be 
developed and guidance 
provided to designers. 
 
Consider obtaining 
clarification and 
confirmation on the 
implementation of PPD. 
 

Low Medium Low The retrospective 
application of Eurocodes 
to existing structures 
being modified could 
result in increased cost 
with limited benefit, and 
could also create 
incompatibility issues. 
The situation with regard 
to the PPD would also 
need to be clarified. 
 

28 Designers 
proposing to design 
to Eurocodes 
actually continue to 
use current 
standards in the 
design. 
 

Design 
Method/ 
Review 

Low Med. Med. Carry out audits to check 
that designs to Eurocodes 
have been undertaken. 

Low Low Low It is unlikely that 
designers will “pretend” 
to use Eurocodes when 
they have designed to 
current standards. The 
amended AIP and 
certificates in the revised 
TA process will also 
require designers to 
submit information for 
the Eurocode design 
proposal. 
 



ADEPT Guidance Document on the  
Implementation Of Structural Eurocodes  Annex B – Model Risk Register B14 
 

 



ADEPT Guidance Document on the  
Implementation Of Structural Eurocodes  Annex C – Model Action Plan C1 
 

ANNEX C – MODEL ACTION PLAN 
 
 
Approach: 
 
This Model Action Plan provides a template to aid individual authorities in the development of their own strategies and action plans for the 
implementation of Eurocodes. The statements made are generic in nature, and will therefore have to be adapted by each authority to match 
their particular organisational structures, policies and procedures, and their current state of readiness for the arrival of the Eurocodes. 
 
The Action Plan is divided into six key Workstreams, as follows: 
 

1. Provide leadership and management of Eurocode implementation 
2. Understand the impacts of Eurocodes implementation 
3. Update internal processes and procedures 
4. Training and staff development 
5. Stakeholder management and communications 
6. Monitor ongoing Eurocode developments 
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Workstream Action Urgency Suggested action to 
be taken 

Lead person/team Significance of action/ 
Risk of non-action 

1. Provide leadership 
and management 
for Eurocode 
implementation. 
 

A. Present strategy 
report and action plan 
to senior management 
to obtain support. 

 

High Within next 3 months Eurocodes “champion” Senior management will want to 
understand why Eurocodes are to 
be implemented, what it means to 
the business, and what measures 
are in place to control the 
implementation process to ensure 
success. 
 

B. Identify suitable 
persons to “champion” 
implementation, and 
consider establishing 
a Steering Group to 
oversee the transition. 
 

High Within next 3 months Eurocodes “champion” Without a lead person the 
implementation process may 
become directionless. 

C. Review corporate 
business plans and 
strategic objectives, 
and devise a 
management plan for 
the implementation of 
Eurocodes. 
  

High Within next 3 months Structures 
Management Team 

The Eurocodes implementation 
strategy model and the objectives 
contained within should be used as 
the basis for a review of corporate 
business focuses and plans. 

D. Review and update 
current risk registers 
to include the 
associated risks 
arising from the 
implementation of 
Eurocodes. 
 
 
 

High Within next 3 months Structures 
Management Team 

A model Risk Register is available 
in Annex B of the ADEPT 
Eurocodes Guidance Document. 
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Workstream Action Urgency Suggested action to 
be taken 

Lead person/team Significance of action/ 
Risk of non-action 

 E. Liaise between 
different internal 
teams and with other 
client organisations to 
ensure a consistent 
approach to Eurocode 
implementation. 

 

High Within next 3 months Structures 
Management Team 

Inconsistent approach or strategy 
across different teams and 
authorities will lead to confusion 
within the supply chain. 

2. Understand the 
impacts of 
Eurocodes on the 
authority. 

 

A. Undertake analysis of 
organisations and 
teams affected by 
Eurocodes 
implementation. 

 

High Within next 3 months 
(if not already done) 

Eurocodes “champion” 
+ Structures 
Management Team 

Consider both internal and external 
teams and organisations. 

B. Undertake analysis of 
internal processes that 
require modification 
due to Eurocode 
implementation. 
 

High Within next 3 months 
(if not already done) 

Eurocodes “champion”  
+ Business Support 
Team 

May have an impact on existing 
Quality Management Systems. 

C. Analyse ongoing and 
forthcoming design 
schemes. Assess the 
extent of short-term 
uplift in design costs 
and adjust project 
financial needs where 
appropriate. 
 
 
 
 
 

Medium – 
High 

Within next 6 months Respective Project 
Managers 

This action will enable the authority 
to estimate the approximate 
amount of short term uplift in capital 
works costs. 
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Workstream Action Urgency Suggested action to 
be taken 

Lead person/team Significance of action/ 
Risk of non-action 

 D. Develop 
implementation plans 
for forthcoming major 
schemes. Assess 
extent of short-term 
uplift in design time 
and adjust programme 
as necessary. 

 

Medium – 
High 

Within next 6 months Project Managers + 
Structures 
Management Team 

Short-term design programmes will 
inevitably be affected by the 
introduction of Eurocodes and an 
adequate and realistic adjustment 
to allow for the initial “learning 
curve” should be considered. 

E. Consider on-going, 
long running schemes 
and plan for potential 
contractual 
implications. 
 

Medium – 
High 

Within next 6 months Eurocodes “champion” 
+ Commercial 
Department 

Long running schemes spanning 
the transition period may have 
contractual implications if 
contractors are instructed to 
change design standards. 
 

F. Review the preferred 
procurement methods 
in view of the 
commercial risks 
associated with 
Eurocode 
implementation and 
possible changes to 
construction market. 
 

Medium – 
High 

Within next 6 months Structures 
Management Team  
+ Commercial 
Department 

Procurement strategy may be 
influenced by the foreseeable 
commercial risks in design activities 
as well as the potentially wider 
range of suppliers that may wish to 
work for the authority. The strategy 
should be reviewed and revised as 
necessary. 

G. Review outline 
designs at the outset 
of further development 
to verify the validity of 
scope in the light of 
Eurocode 
implementation. 
 

High Within next 3 months Respective Project 
Managers 

Outline designs completed 
previously may have been 
developed based on certain 
requirements given in existing 
design standards and which have 
been superseded by Eurocodes. 
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Workstream Action Urgency Suggested action to 
be taken 

Lead person/team Significance of action/ 
Risk of non-action 

3. Update internal 
processes and 
procedures. 

 

A. Review the business 
delivery manual for 
the affected processes 
and revise them as 
necessary. 

 

High Within next 3 months Structures 
Management Team + 
Business Support 
Team 

Processes should be reviewed and 
revised so that they are in line with 
the Eurocodes implementation 
strategy. 

B. Review the criteria for 
assessing supplier’s 
readiness for and 
competency in 
Eurocodes design, 
and develop an 
assessment process 
as appropriate. 
 

Medium – 
High 

Within next 6 months Eurocodes “champion” 
+ Commercial 
Department 

As more suppliers begin proposing 
to design to Eurocodes, it is 
prudent to fully consider their 
credentials, in a structured and 
auditable way. 

4. Training and Staff 
Development 

A. Review the identified 
training needs given in 
Annex A, and develop 
a detailed training 
plan/ programme for 
all affected staff. 

 

High Within next 3 months Structures 
Management Team 

If staff training is not planned and 
provided, it will be difficult and 
ineffective for staff to undertake 
their daily work where Eurocodes 
have an impact, especially 
Technical Approval work. 

B. Implement the training 
plan/programme 
developed and ensure 
that all grades of 
affected staff are 
given the targeted 
level of training. 
 
 
 
 

Medium – 
High 

Within next 6 months Structures 
Management Team 

Annex A contains an analysis of the 
specific training needs of different 
generic groups of staff, together 
with estimates of likely time 
commitments. 
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Workstream Action Urgency Suggested action to 
be taken 

Lead person/team Significance of action/ 
Risk of non-action 

 C. Develop and 
implement plan to 
manage knowledge of 
Eurocodes within the 
authority, and identify 
in-house Eurocode 
experts who can 
provide technical 
guidance and 
assistance. 

 

High Within next 3 months Structures 
Management Team 

It is crucial that technical guidance 
is provided so that staff are 
supported when a query arises. 
Processes should be established to 
enable the nominated individuals to 
receive and respond to queries. 
Use of external experts to provide 
technical support may also be 
considered. 

5. Stakeholder 
management and 
communications 

  

A. Produce a 
communications 
strategy/plan to set 
out who, what and 
when. 

 

Medium – 
High 

Within next 6 months Structures 
Management Team 

A communication strategy/plan is 
highly desirable in the context of 
Eurocode implementation, where a 
large number of business partners 
(internal and external) will be 
affected, and there will be different 
messages for different parties. 
 

B. Implement the 
communications plan 
and establish a 
feedback mechanism 
for effective, two-way 
communication. 
 

High Within next 3 months Structures 
Management Team 

A key desired outcome is for the 
authority’s suppliers to be briefed 
on and understand the 
implementation plan and 
programme. Dialogue with 
suppliers is likely to be frequent, 
hence an effective feedback 
mechanism is essential in 
managing communications. 
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Workstream Action Urgency Suggested action to 
be taken 

Lead person/team Significance of action/ 
Risk of non-action 

6. Monitoring ongoing 
Eurocode 
developments 

A. Monitor changes to 
client’s standards, as 
well as the Eurocodes, 
National Annexes, 
NCCI etc. and update 
implementation 
strategy accordingly. 

 

Low Continuing Structures 
Management Team 

While Eurocode publication is now 
virtually complete, client standards 
such as DMRB, Network Rail 
standards, etc may continue to be 
revised, and this needs to be 
monitored. In addition, the 
Eurocodes themselves will continue 
to be subject to corrigenda, 
amendments and revisions which 
should also be monitored. 
 

B. Monitor the 
development of 
relevant  EU 
legislation, especially 
that surrounding the 
CPD, and its possible 
transition to CPR 
(Construction 
Products 
Regulations). 

 

Low Continuing Structures 
Management Team 

The European Commission is 
continuing with a development 
programme for Eurocodes and the 
suite of related European 
Standards for Construction. It will 
be prudent to maintain an overview 
of developments, and review the 
implementation strategy, if 
necessary. 
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ANNEX D -   
Model Approval in Principle and Technical Approval Schedule, 
Recommendations for Technical Approval  
and Schedule of Options and Choices 

 
 

Summary 
 
This annex contains recommendations relating to the Technical Approval of highway 
structures following the implementation of the Eurocodes. 

It includes a model AIP template and Technical Approval Schedule, which is recommended 
to be used as the basis for AIPs for Eurocode Design projects.  

This is followed by a table giving further guidance regarding the recommended headings for 
the AIP document, highlighting where these have changed from the previous AIP template 
contained in BD2/05, and providing guidance concerning AIP content. References are given 
to Eurocode clauses for related options and choices that should be recorded in the AIP if 
relevant.  

Finally there is a schedule of options and choices from the Eurocodes listing where project-
specific information is to be recorded. 

It is anticipated that the AIP guidance will be particularly useful for Technical Approval Staff, 
to be used to confirm the expected contents of AIPs and to alert them to relevant clauses in 
the Eurocodes requiring information to be recorded or options to be selected. 

The schedule of options and choices provides a checklist of project specific information and 
choices listed in order of the Eurocodes documents. 

 
Contents 

 
Recommended Model AIP Template and Technical Approval Schedule D2 

Recommended Approval in Principle Guidance     D11 

Schedule of Options and Choices        D25 
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D1 Recommended Model AIP Template and Technical Approval Schedule  
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 Name of Project  
 Name of Bridge or 

Structure 
 

 Structure Ref No  

1. HIGHWAY DETAILS 
1.1 Type of highway:  

1.2 Permitted traffic speed: 2 

1.3 Existing restrictions:  3 

2. SITE DETAILS 
2.1 Obstacles crossed:  

3. PROPOSED STRUCTURE 
3.1 Description of structure and working life:  

3.2 Structural type:  

3.3 Foundation type:  

3.4 Span arrangements:  

3.5 Articulation arrangements:  

3.6 Proposed classes/levels 
3.6.1 Consequence class 

3.6.2 Reliability class 

3.6.3 Inspection level 

3.7 Road restraint system type:  

3.8 Proposed arrangements for maintenance and inspection/Inspection for 
Assessment1:  

3.8.1 Traffic management:  

3.8.2 Access:  

3.9 Sustainability issues considered. Materials and finishes/Materials strengths 
assumed and basis of assumptions1:  4 

3.10 Risks and hazards considered for design, construction, maintenance and 
demolition.  Consultation with CDM co-ordinator: 5 

3.11 Working life and estimated cost of proposed structure, together with other 
structural forms considered (including where appropriate proprietary 
manufactured structure), and the reasons for their rejection (including 
comparative whole life costs with dates of estimates):  

3.12  Proposed arrangements for construction:  

3.12.1 Traffic management:  

3.12.2 Service diversions:  

3.12.3 Interface with existing structures:  

4. DESIGN CRITERIA 
4.1 Actions:  

4.1.1 Permanent actions 

Approval in Principle 
 for the design of 
bridges and other 

highway structures to 
Structural Eurocodes 
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4.1.2 Snow, wind and thermal actions 

4.1.3 Persistent actions relating to normal traffic under AW regulations 
and C&U regulations:  6 

4.1.4 Persistent actions relating to General Order Traffic under 
STGO regulations:  7 

4.1.5 Footway or footbridge persistent actions:  

4.1.6 Persistent actions relating to Special Order Traffic, provision for 
exceptional abnormal indivisible loads including location of 
vehicle track on deck cross-section:  8 

4.1.7 Accidental actions 

4.1.8 Actions during execution 
4.1.9 Special rules for combination of actions 

4.1.10 Any special actions not covered above:  

4.2 Heavy or high load route requirements and arrangements being made 
to preserve the route, including any provision for future heavier loads or 
future widening:  

4.3 Minimum headroom provided:  m 
(including allowance for vertical sag compensation and maximum 
deflection of structure) 

4.4 Authorities consulted and any special conditions required:  

4.5 Standards and documents 

4.5.1 List of relevant documents from the TAS: 
4.5.2 Additional relevant Standards and publications:  

 

4.6 Proposed departures from Standards given in 4.5:  

4.7 Proposed methods for dealing with aspects not covered by Standards 
in 4.5:  

4.8 List of record of options and choices (for Category 2 or 3 checks) 

5. STRUCTURAL ANALYSIS 
5.1 Methods of analysis proposed for superstructure, substructure and 
foundations:  

5.1.1 Method of analysis for ultimate limit states (excluding fatigue):  

5.1.2 Method of analysis for fatigue:  

5.1.3 Method of analysis for serviceability limit states:  

5.2 Description and diagram of idealised structure to be used for analysis:  

5.3 Assumptions intended for calculation of structural element stiffness:  

5.4 Proposed range of soil parameters to be used in the design of earth 
retaining elements:  

6. GEOTECHNICAL CONDITIONS 
6.1 Acceptance of recommendations of the Geotechnical Design Report to 
be used in the design and reasons for any proposed changes:  

6.2 Geotechnical Design Report Summary Information: 
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STRUCTURE NAME 
 

CHAINAGE and OS Grid Reference Reference/ 
Comments 

STRUCTURE TYPE 
 

AIP Ref No.   
 

 

DESIGNER’S GEOTECHNICAL 
ADVISOR 
 

DESIGN LIFE 120 years / other*  

GEOTECHNICAL 
CATEGORY 
1  or  2  or  3* 

QUALITATIVE or QUANTITATIVE 
GEOTECHNICAL INVESTIGATIONS* 

See HD22/08 cl 
3.2 & 3.3 and BS 
EN1997-1 cl 
2.1(10) – (21) 

SOILS / GEOLOGY 
 

RELEVANT TRIAL HOLES 
 

 

Strata Typical Depths  

 
 

 
 

 

PREVIOUS GROUND HISTORY 
 

 

CONTAMINATED GROUND RISK ASSESSMENT REQUIRED    

GROUND WATER    

PROTECTION OF STRUCTURE AGAINST CHEMICAL ATTACK  

EARTH PRESSURE VALUE 
Range of angle of shearing resistance ( ’):  

 

SPREAD FOUNDATIONS  

Structure 
Element 

Founding 
Stratum 

Founding 
Level 
(m AOD) 

Footing Size Bearing 
Resistance 
(KN/m2) 

 

    … 

… 

… 

…ULS Comb 1 

…ULS Comb 2 

…SLS 
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Geotechnical Design Report Summary Information: (continued) 

PILE DESIGN  

Structure 
Element 

Founding 
Stratum 

Toe Level 
(m AOD) 

Pile dia 
(m) 

Pile 
Length 
(m) 

Pile 
Resistance 
(KN) 

 

         

    

    

…ULS Comb 1 

…ULS Comb 2 

…SLS 

Pile type.......................................................  
Criteria for selecting pile toe level ................  
Allowance for negative skin friction within design  

 

DIFFERENTIAL SETTLEMENT  

GEOTECHNICAL SUPERVISION / MONITORING  

* delete as appropriate 
 

6.3 Differential settlement to be allowed for in the design of the structure:  

6.4 If the Geotechnical Design Report is not yet available, state when the 
results are expected and list the sources of information used to justify the 
preliminary choice of foundations:  9 

7. CHECKING 
7.1 Proposed Category of Checking and Design Supervision level:  

7.2 If Category 3, name of proposed independent Checker:  

7.3 Erection proposals or temporary works for which an independent 
check will be required, listing parts of the structure affected with reasons 
for recommending an independent check:  

8. DRAWINGS AND DOCUMENTS 
8.1 List of drawings (including numbers) and documents accompanying 
the submission:  10 

8.2 List of record of options and choices (for Category 2 or 3 only):  

9. THE ABOVE IS SUBMITTED FOR ACCEPTANCE 
Signed   

Name   

 Design Team Leader 
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Engineering Qualifications  ___________________________________  12 

Name of Organisation  ___________________________________  

Date   

10. THE ABOVE IS REJECTED/AGREED SUBJECT TO THE AMENDMENTS AND 
CONDITIONS SHOWN BELOW1,13 

Signed   
Name   

Position Held  ___________________________________  

Engineering Qualifications  ___________________________________  12 

TAA   

Date   
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Notes (Not be included with the Approval in Principle) 

1. Delete as appropriate 

2. For a bridge, give over and/or under 

3. Include weight, width and any environmental restrictions at or adjacent to the bridge 

4. From record drawings or intrusive investigation 

5. e.g. Risks and hazards required to be considered under the Construction (Design and Management) 
Regulations, including those associated with construction methods, routine, cyclic and any required planned 
maintenance i.e. inspection and jacking for bearing replacement, and future demolition. In cases of design, 
these should be specific and concentrate on significant, foreseeable risks and hazards that are not likely to be 
obvious to a competent contractor or other designers, are unusual, or are likely to be difficult to manage 
effectively. Such risks and hazards should, where possible and reasonably practicable, be eliminated or 
minimised during the design stage. Designers should confirm that the CDM co-ordinator has been consulted of 
the risks and hazards identified in the AIP. 

6. eg LM1 Loading 

7. eg SV model vehicle 

8. eg SOV model vehicle and/or individual vehicle which includes the following information as applicable: 

 a) Gross weight of the vehicle in tonnes and vehicle No 
 b) Axle load and spacing (longitudinally and transversely) 
 c) Air cushion in tonnes over area applied in m x m 
 d) Single or twin tyres and wheel contact areas 

9. When the results of the ground investigation become available, an addendum to the AIP, covering section 6, 
shall be submitted to the TAA.  
 The addendum shall have its own sections 8, 9 and 10 to provide a list of drawings, documents and signatures 

10. Include, without limitation: 

 a) Technical Approval Schedule (TAS) 
 b) General Arrangement Drawing 
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APPENDIX A TECHNICAL APPROVAL SCHEDULE (TAS) 

Schedule of Documents Relating to Design of Highway Bridges and Structures using Structural 

Eurocodes 

British Standards (Non-conflicting with Eurocodes) 

Document 
Reference Title Date 

BS 8500 Concrete. Complementary British Standard to BS EN 
206-1. Method of specifying and guidance for the 
specifier 

2006 

BS EN 1317-1 
Road Restraints Systems – Terminology and general 
criteria for test methods 1998 

BS EN 1317-2 
Road Restraint Systems – Performance classes, 
impact test acceptance criteria and test methods for 
safety barriers 

1998 

BS EN 1317-3 
Road Restraint Systems – Performance classes, 
impact test acceptance criteria and test methods for 
crash cushions 

2000 

DD ENV 1317-4 
Road Restraint Systems – Performance classes, 
impact test acceptance criteria and test methods for 
terminals and transitions of safety barriers 

2002 

BS EN 1337-1: Structural bearings. General design rules 2000 

BS EN 14388 Road traffic noise reducing devices. Specifications. 2005 

BS EN 15050 Precast concrete products.  Bridge Elements 2007 

 

Eurocodes 

Eurocode Part Title Publication 
Date 

UK National 
Annex 

Publication 
Date 

Eurocode 0 Basis of Structural Design 

BS EN 1990 Eurocode 0: Basis of structural design 2002 2004 

Eurocode 1 Actions on Structures   

BS EN 1991-1-1 Actions on structures – Part 1-1: General actions – 
Densities, self-weight and imposed loads for buildings 

2002 2005 
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Eurocodes 

Eurocode Part Title Publication 
Date 

UK National 
Annex 

Publication 
Date 

BS EN 1991-1-3 Actions on structures – Part 1-3: General actions – Snow 
loads 

2003 2005 

BS EN 1991-1-4 Actions on structures – Part 1-4: General actions – Wind 
actions 

2005 2008 

BS EN 1991-1-5 Actions on structures – Part 1-5: General actions – 
Thermal actions 

2004 2007 

BS EN 1991-1-6 Actions on structures – Part 1-6: General actions – 
Actions during execution 

2005 2008 

BS EN 1991-1-7 Actions on structures – Part 1-7: General actions – 
Accidental actions 

2006 2008 

BS EN 1991-2 Actions on structures – Part 2: Traffic loads on bridges 2003 2008 

Eurocode 2 Design of Concrete Structures 

BS EN 1992-1-1 Design of concrete structures – Part 1-1: General rules 
and rules for buildings 

2004 2005 

BS EN 1992-2 Design of concrete structures – Part 2: Concrete bridges 
– Design and detailing rules 

2005 2007 

BS EN 1992-3 Design of concrete structures – Part 3: Liquid retaining 
and containment structures 

2006 2007 

Eurocode 3 Design of Steel Structures   

BS EN 1993-1-1 Design of steel structures – Part 1-1: General rules and 
rules for buildings 

2005 2008 

BS EN 1993-1-4 Design of steel structures – Part 1-4: General rules– 
Supplementary rules for stainless steels 2006 2009 

BS EN 1993-1-5 Design of steel structures – Part 1-5: Plated structural 
elements 2006 2008 

BS EN 1993-1-6 Design of steel structures – Part 1-6: Strength and 
stability of shell structures 2007 2007 

BS EN 1993-1-7 Design of steel structures – Part 1-7: Plated structures 
subject to out of plane loading 2007 2007 

BS EN 1993-1-8 Design of steel structures – Part 1-8: Design of joints 2005 2008 

BS EN 1993-1-9 Design of steel structures – Part 1-9: Fatigue 2005 2008 
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Eurocodes 

Eurocode Part Title Publication 
Date 

UK National 
Annex 

Publication 
Date 

BS EN 1993-1-
10 

Design of steel structures – Part 1-10: General – Material 
toughness and through thickness properties 2005 2009 

BS EN 1993-1-
11 

Design of steel structures – Part 1-11: Design of 
structures with tension components 2006 2008 

BS EN 1993-1-
12 

Design of steel structures – Part 1-12: Additional rules for 
the extension of EN 1993 up to steel grades S700  2007 2008 

BS EN 1993-2 Design of steel structures – Part 2-1: Steel bridges 2006 2008 

BS EN 1993-5 Design of steel structures – Part 5: Piling 2007 2009 

Eurocode 4 Design of Composite and Concrete Structures 

BS EN 1994-2 Design of composite steel and concrete structures – Part 
2: Bridges 2005 2007 

Eurocode 5 Design of Timber Structures 

BS EN 1995-1-1 Design of timber structures – Part 1-1: General – 
Common rules and rules for buildings 2004 2006 

BS EN 1995-2 Design of timber structures – Part 2: Bridges 2004 2006 

Eurocode 6 Design of Masonry Structures 

BS EN 1996-1-1 Design of masonry structures – Part 1-1: General rules 
for reinforced and unreinforced masonry structures. 2005 2007 

BS EN 1996-2 
Design of masonry structures – Part 2: Design 
considerations, selection of materials and execution of 
masonry. 

2006 2007 

BS EN 1996-3 Design of masonry structures – Part 3: Simplified 
calculation methods for unreinforced masonry structures 2006 2007 

Eurocode 7 Geotechnical design 

BS EN 1997-1 Geotechnical design – Part 1: General rules 2004 2007 

BS EN 1997-2 Geotechnical design – Part 2: Ground investigation and 
testing 2007 2009 

Eurocode 8 Design Of Structures For Earthquake Resistance 

BS EN 1998-1 Design of structures for earthquake resistance – Part 1: 
General rules seismic actions and rules for buildings 2005 2008 
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Eurocodes 

Eurocode Part Title Publication 
Date 

UK National 
Annex 

Publication 
Date 

BS EN 1998-2 Design of structures for earthquake resistance – Part 2: 
Bridges 2005 2009 

BS EN 1998-5 

Design of structures for earthquake resistance – Part 5: 
Foundations, retaining structures and geotechnical 
aspects 

 

2005 2008 

Eurocode 9 Design Of Aluminium Structures 

BS EN 1999-1-1 Design of aluminium structures – Part 1-1: Design of 
Aluminium Structures – General Structural rules 2007 2008 

BS EN 1999-1-3 Design of aluminium structures – Part 1-3: Design of 
Aluminium Structures –Structures susceptible to fatigue 2007 2008 

BS EN 1999-1-4 Design of aluminium structures – Part 1-4: Design of 
Aluminium Structures – Cold-formed structural sheeting 2007 2009 

 

 

BSI Published Documents 

Document 
Reference Title Date 

PD 6688-1-1 Background paper to the UK National Annex to BS EN 
1991-1-1  

(under preparation at 
the time of publication 
of this document) 

PD 6688-1-4 Background paper to the UK National Annex to BS EN 
1991-1-4 2009 

PD 6688-1-7 Recommendations for the design of structures to BS 
EN 1991-1-7 2009 

PD 6688-2 Recommendations for the design of structures to BS 
EN 1991-2 

(under preparation at 
the time of publication 
of this document) 

PD 6687-1 Background paper to the UK National Annexes to BS 
EN 1992 2006 

PD 6687-2 Recommendations for the design of structures to BS 
EN 1992 2008 

PD 6695-1-9 Recommendations for the design of structures to BS 
EN 1993-1-9 2008 
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BSI Published Documents 

Document 
Reference Title Date 

PD 6695-1-10 Recommendations for the design of structures to BS 
EN 1993-1-10 

(under preparation at 
the time of publication 
of this document) 

PD 6695-2 Recommendations for the design of bridges to BS EN 
1993 2008 

PD 6696-2 Background paper to BS EN 1994-2 and the UK 
National Annex to BS EN 1994-2 2007 
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BSI Published Documents 

Document 
Reference Title Date 

PD 6694-1 Recommendations for the design of structures subject 
to traffic loading to BS EN 1997-1:2004 

(under preparation at 
the time of publication 
of this document) 

PD 6698 Recommendations for the design of structures for 
earthquake resistance to BS EN 1998 2009 

PD 6703 Structural bearings – Guidance on the use of structural 
bearings 

(under preparation at 
the time of publication 
of this document) 

PD 6705-2 Recommendations on the execution of steel bridges to 
BS EN 1090-2 

(under preparation at 
the time of publication 
of this document) 

 

Execution Standards 

Document 
Reference Title Date 

BS EN 1090-1 
Execution of steel structures and aluminium structures.  
Requirements for conformity assessment of structural 
components 

2009 

BS EN 1090-2 
Execution of steel structures and aluminium structures.  
Technical requirements for the execution of steel 
structures 

2008 

BS EN 1090-3 
Execution of steel structures and aluminium structures.  
Technical requirements for the execution of aluminium 
structures 

2008 

BS EN 13670 Execution of concrete structures 2009 

 

Miscellaneous 

Circular Roads No 61/72 – Routes for heavy and high abnormal loads 

Traffic Management Act 2004 

Construction (Design and Management) Regulations 2007 
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The Manual of Contract Documents for Highway Works (MCDHW) 

Title Date of Issue 

Volume 1: Specification for Highway Works  

Volume 2: Notes for Guidance on the Specification for Highway Works  

Volume 3: Highway Construction Details  

 

 

The Design Manual for Roads and Bridges (DMRB) (Non-conflicting with Eurocodes) 

The following have been reproduced from the current alpha-numeric index in the DMRB, Volume 1, 
Section 0, Part 1. Issued February 2009 

Document 
Reference Title Date of 

Issue 
Decimal 
Ref. 

General Requirements, Standards (GD Series) 

GD 01/08 Introduction to the Design Manual for Roads and Bridges (DMRB) 

GD 02/08 Quality Management Systems for Highway Design 

Bridges and Structures, Advice Notes (BA Series) 

BA 28/92 

 

Evaluation of Maintenance Costs in Comparing 

Alternative Designs for Highway Structures 

Aug 1992 

 

1.2.2 

 

BA 41/98 The Design and Appearance of Bridges Feb 1998 1.3.11 

BA 43/94 

 

Strengthening, Repair and Monitoring of Post- tensioned 
Concrete Bridge Decks 

Dec 1994 

 

3.3.2 

 

BA 47/99 Waterproofing and Surfacing Concrete Bridge Decks Aug 1999 2.3.5 

BA 57/01 Design for Durability Aug 2001 1.3.8 

BA 67/96 Enclosure of Bridges Aug 1996 2.2.8 

BA 82/00 Formation of Continuity Joints in Bridge Decks Nov 2000 2.3.7 

BA 83/02 Cathodic Protection for Use in Reinforced Concrete 
Highway Structures 

Feb 2002 3.3.3 

BA 84/02 Use of Stainless Steel Reinforced in Highway Structures Feb 2002 1.3.15 

BA 85/04 Coatings for Concrete Highway Structures & Ancillary 
Structures 

May 2004 

 

2.4.3 

 

BA 86/06 Advice Notes on the Non-destructive Testing of Highway 
Structures 

Aug 2006 

 

3.1.7 
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Document 
Reference Title Date of 

Issue 
Decimal 
Ref. 

BA 92/07 

 

The Use of Recycled Concrete Aggregates in  

Structural Concrete 

May 2007 

 

2.3.9 

 

Bridges and Structures, Standards (BD Series) 

BD 2/05 Technical Approval of Highway Structures Aug 2005 1.1.1 

BD 7/01 Weathering Steel for Highway Structures Nov 2001 2.3.8 

BD 10/97 Design of Highway Structures in Areas of Mining 
Subsidence 

May 1997 1.3.14 

BD 29/04 Design Criteria for Footbridges Aug 2004 2.2.8 

BD 35/06 Quality Assurance Scheme for Paints and Similar 
Protective Coatings 

May 2006 2.4.1 

BD 36/92 Evaluation of Maintenance Costs in Comparing Alternative 
Designs for Highway Structures 

Aug 1992 1.2.1 

BD 43/03 The Impregnation of Reinforced and Prestressed Concrete 
Highway Structures using Hydrophobic  

Pore-Lining Impregnants 

Feb 2003 2.4.2 

BD 47/99 Waterproofing and Surfacing of Concrete Bridge  

Decks 

Aug 1999 2.3.4 

BD 51/98 Portal and Cantilever Signs/Signal Gantries May 1998 2.2.4 

BD 57/01 Design for Durability Aug 2001 1.3.7 

BD 67/96 Enclosure of Bridges Aug 1996 2.2.7 

BD 78/99 Design of Road Tunnels Aug 1999 2.2.9 

BD 91/04 Unreinforced Masonry Arch Bridges Nov 2004 2.2.14 

BD 94/07 Design of Minor Structures Feb 2007 2.2.1 

Bridges and Structures, Technical Memoranda (BE Series) 

BE 7/04 Departmental Standard (Interim)  

Motorway Sign/Signal Gantries 

Aug 2004 2.2 

Traffic Engineering and Control, Standards (TD Series) 

TD 9/93 

Highway Link Design 

Amendment No.1 

Jun 1993 

Feb 2002 6.1.1 

TD 19/06 

Requirement for Road Restraint Systems 

Correction No.1 

Aug 2006 

Feb 2008 2.2.8 

TD 27/05 Cross-Sections and Headrooms Feb.2005 6.1.2 

TD 36/93 Subways for Pedestrians and Pedal Cyclists July 1993 6.3.1 
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Document 
Reference Title Date of 

Issue 
Decimal 
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TD 89/08 
Use of passively safe signposts, lighting columns and traffic 
signal posts to BS EN 12767:2007 May 2008 8.2.2 

Advice Notes – Highways (HA Series) 

HA 59/92 Mitigating Against Effects on Badgers Feb 1997 10.4.2 

HA 66/95 Environmental Barriers Technical Requirements Sep 1995 10.5.2 

HA 80/99 Nature Conservation Advice in Relation to Bats May 1999 10.4.3 

HA 81/99 Nature Conservation Advice in Relation to Otters May 1999 10.4.4 

HA 84/01 
(1) 

Nature Conservation and Biodiversity Feb 2001 10.4.1 

HA 97/01 Nature Conservation Management Advice in Relation to 
Dormice 

Feb 2001 10.4.5 

HA 98/01 Nature Conservation Management Advice in Relation to 
Amphibians 

Feb 2001 10.4.6 

Highways, Standards (HD Series) 

HD 22/08 Managing Geotechnical Risk Aug 2008 4.1.2 

Bridges and Structures, Advice Notes (Interim Advice Notes (IAN) Series)) 

123/10 Use of Eurocodes for the design of highway structures Mar 2010 1 

 

(Insert other relevant Interim advice Notes, or the equivalent in Scotland, Wales and Northern 
Island) 
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D1 Recommended Approval in Principle Guidance  
 

Colour Coding 

 
 

Recommended AIP headings Proposed changes from 
BD 2/05 content Guidance on new Eurocode-related content References to Eurocode options 

1. HIGHWAY DETAILS 
    

1.1 Type of highway      

1.2 Permitted traffic speed      

1.3 Existing restrictions      

2.  SITE DETAILS 
    

2.1 Obstacles crossed      

3.  PROPOSED STRUCTURE 
    

3.1 Description of structure and working life Addition of design working life Design working life to be recorded.  

Bridges, retaining walls, tunnels and buried structures should generally 
have a design working life of 120 years (working life category 5).  

Design working life NA to EN1990 NA2.1.1 
NOTE; 
EN1993-5 4.1(6) 

3.2 Structural type     

3.3 Foundation type     

Headings taken from previous AIP template in BD2/05 

New or modified headings 
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3.4 Span Arrangements     

3.5 Articulation Arrangements     

3.6 Proposed classes/levels New section to cover classes and 
levels as defined in EN1990.  

“Design supervision level” has been 
moved to section 7 since this is 
associated with the category of 
checking. 

   

3.6.1 Consequence class New heading  Use of higher or lower 
consequence class 

NA to EN1990 NA3.2.1 
(Annex B) 

3.6.2 Reliability class New heading  The selection of the reliability class only impacts on the value of the KFI 
factor for modification of partial factors as described in EN1990 B3.3 
Table B3.  

However, it is recommended that the value of KFI should be taken as 
1.0.  

Thus, when the partial safety factor method is used, this section of the 
AIP need only state the value of KFI to be used.  

  

3.6.3 Inspection level New heading    

3.7 Road restraint system type   Define required type of 
pedestrian parapet 

NA to EN1991-2 NA.2.32 

3.8 Proposed arrangements for future 
maintenance and inspection 

    

3.8.1 Traffic management     

3.8.2 Access   Design of joints where no 
access provided 

EN1993-2 7.11(2) 

3.9 Sustainability issues considered. Materials 
and finishes 

    



 
 
 
 
 

 

Colour code:     
Headings taken from previous AIP template in BD2/05 
New or modified headings 

D21 

 
 
 
 

Recommended AIP headings Proposed changes from 
BD 2/05 content Guidance on new Eurocode-related content References to Eurocode options 

3.10 Risks and hazards considered for design, 
execution, maintenance and demolition. 
Consultation with and/or agreement from 
CDM Co-ordinator. 

    

3.11 Estimated cost of proposed structure 
together with other structural forms 
considered (including where appropriate 
proprietary manufactured structure), and the 
reasons for their rejection (including 
comparative whole life costs with dates of 
estimates) 

    

3.12 Proposed arrangements for execution     

3.12.1 Traffic management     

3.12.2 Service diversions     

3.12.3 Interface with existing structures     

4 DESIGN CRITERIA 
    

4.1 Actions This section was previously called 
“Live Loading, Headroom”.  The 
recommended change in structure 
separates actions and other 
requirements (headroom etc), and has 
sub-sections for different types of 
action.  

   

4.1.1 Permanent Actions Recommended sub-section to allow 
definition of special requirements for 
permanent actions.  

Content may include definition of material densities, load factors if not 
already defined in EN1990 etc. 

Definition of material 
densities 

EN1991-1-1 4.1 (1) NOTE; 
EN1991-1-1 4.1 (2); 
EN1991-1 5.2.3 & NA Table 
NA.1 

4.1.2 Snow, wind and thermal actions Recommended sub-section for 
definition of snow, wind and thermal 
actions.  

The applicability of snow loading is covered here. 

The approach to be taken for thermal actions should be defined – this 

Special definition of snow 
loads if required 

EN1991-1-3 1.5; 
EN1991-1-3 4.1 (1) NOTE & 
NA; 
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will generally be Approach 2.  

For bridge types outside the scope of EN1991-1-5, thermal actions 
may be recorded as an “aspect not covered” in 4.7 or in this section. 

 

Special combination of 
snow and traffic loads if 
required 

EN1990 A.2.2.2(4) NOTE 
and NA; 
EN1990 A.2.2.3(3) NOTE 
and NA 

Definition of thermal 
approach, if not taken as 
Approach 2. 

EN1991-1-5 6.1.2(2) & NA 

Special combination of 
wind and thermal actions 
if required 

EN1990 A2.2.2(6) NOTE 
and NA;  
EN1990 A2.2.3(2) NOTE 
and NA; 

4.1.3 Loading relating to normal traffic under 
AW regulations and C & U regulations 

 Normal traffic is generally modelled using Load Model 1 and Load 
Model 2, given in EN1991-2, 4.3. 

Guidance on fatigue loading is given in section 4.1.10. 

Special requirements for 
dynamic amplification of 
loading if required 

EN1991-2 4.2.1 (1) NOTE 3 

Special rules for notional 
lanes 

EN1991-2 4.2.3 (4) NOTE 

Special load requirements 
where weight restrictions 
are in place, if required 
(may be an aspect not 
covered) 

EN1991-2 4.1 (2) & NA 

4.1.4 Loading relating to General Order 
Traffic under STGO regulations 

 Load Model 3 is defined based on the SV model vehicles described in 
the National Annex to EN1991-2. The SV vehicles that are required for 
design are to be listed based on the road classification and agreed with 
the TAA.  

For motorways and trunk roads, recommended vehicles are SV80, 
SV100, SV196; 

for principal roads, as agreed by TAA,  recommended vehicles are 
SV80 and SV100;  

for other public roads, as agreed by TAA, recommended vehicle is 
SV80.  

Combination of special 
vehicles with normal 
traffic if not as in National 
Annex to EN1991-2 

EN1990 A2.2.2 (3) NOTE 

Define choice of STGO 
model vehicle 

NA to EN1991-2 NA.2.16 
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4.1.5 Footway or footbridge live loading  Crowd loading is generally modelled using Load Model 4, EN1991-2.  

Dynamic actions due to pedestrians are covered in the NA to EN 1991-
2, NA.2.44.  

The application of these models should be defined. 

Special design situations 
based on controlling 
pedestrian traffic and 
specific events 

EN1990 A2.4.3.1 (1) NOTE; 
EN1990 A2.4.3.1 (3) NOTE 
1; 

Define application of 
crowd loading 

EN1991-2 4.3.5 (1) NOTE 

Special rules for wide 
footbridges 

EN1991-2 5.1 (2) NOTE 2 

Special dynamic actions 
on footbridges 

NA to EN1991-2 NA2.44.1; 
NA to EN1991-2 NA2.44.1 

Classification of 
footbridge type to 
determine group size and 
crowd density for dynamic 
pedestrian actions 

NA to EN1991-2 NA2.44.2 
Table NA.7 

Define whether jogging 
cases may be neglected 

NA to EN1991-2 NA2.44.2 
(3) 

4.1.6 Loading relating to Special Order 
Traffic, provision for exceptional 
abnormal indivisible loads including 
location of vehicle track on deck cross 
section 

 To be defined as required, eg the SOV model vehicle in the UK 
National Annex to EN1991-2 and/or individual vehicle defining the 
following information:  
gross weight of vehicle, vehicle no., axle load and spacing (longitudinal 
and transverse), air cushion in tonnes over area applied in m x m, 
single or twin tyres and wheel contact areas. 

Define choice of SO 
model vehicle 

NA to EN1991-2 NA.2.16 

4.1.7 Accidental actions Recommended sub-section for 
definition of accidental actions and 
design situations. 

Accidental events to be defined for the project. Where these are 
outside the scope of Eurocodes it may be more appropriate to list them 
as aspects not covered in section 4.7, with a cross reference here. 

Impact loads on bridge piers to be recorded with a breakdown of the 
factors involved in the risk ranking procedure in EN1991-1-7 and the 
National Annex and PD6688-1-7 (which includes different 
requirements for foot and cycle bridges) 

Actions for ship impact should be specified as appropriate. Indicative 
values from EN1991-1-7 may be used for preliminary design, 
additional requirements should be defined, possibly as an “aspect not 
covered” referenced from this section. 

Define accidental design 
events and combinations  

EN1990 2.1(4) NOTE 1; 
EN1990 4.1.2 (8);  
EN1990 A2.2.5 (2) NOTE 2; 
EN1990 A2.2.5 (4) NOTE; 

Classification of 
accidental actions if not 
free actions 

EN1991-1-7 2(2) & NA 

Special requirements for 
higher and lower 
consequence classes if 
required 

EN1991-1-7 3.4(2) NOTE & 
NA 
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Requirements for explosions to be defined where required, possibly as 
an aspect not covered, referenced from this section. Some 
recommendations are given in EN1991-1-7 Annex D. 

Components resisting accidental actions to be clarified where 
appropriate, e.g. for steel structures see EN1993-2, 2.1.3.4(1). 

Special risk criteria if 
required 

EN1991-1-7 B.5 (4); 
EN1991-1-7 3.4(2) NOTE & 
NA; 
PD6688-1-7 2.5.1 d) 1) 

Special ship impact 
requirements if required 

NA to EN1991-1-7 NA.2.33 
to NA.2.41 

Special explosion 
requirements if required 

NA to EN1991-1-7 NA.2.42 

Collision forces on 
structural members above 
or beside the carriageway 

EN1991-2 4.7.3.4 & NA 

Define requirements for 
pedestrian parapets 
based on whether 
parapets are adequately 
protected from vehicle 
impact 

EN1991-2 4.8 (2) NOTE 

Definition of special 
accidental actions on 
footbridges if required 

EN1991-2 5.6.1 NOTE; 
EN1991-2 5.6.3 (2) & NA 

Requirements for 
protecting structure from 
collision forces 

EN1991-2 2.3 (1) NOTE 

Actions on pedestrian 
parapets (define class of 
parapet) 

NA to EN1991-2 NA2.32 

Components to be 
designed for accidental 
design situation 

EN1993-2 2.1.3.4(1) 

4.1.8 Actions during execution Recommended sub-section for 
definition of actions during execution 

Many specific aspects of actions during execution are unknown at AIP 
stage and will be recorded on the Design Certificate.  

Flowing water forces 
during execution 

EN1990 A2.2.6 (1) NOTE 3 
and NA; 
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Where it is known what values and approaches are to be used they 
can be recorded in this section of the AIP. 

Actions during modification of existing structures are also relevant to 
this section and will often be defined as an aspect not covered when 
appropriate. 

Use of non-standard 
minimum construction 
loads if required 

EN1991-1-6 4.11.1(2) Table 
4.1 & NA; 
EN1991-1-6 4.11.2(1) 
NOTE 2 & NA; 

Actions during alteration, 
reconstruction or 
demolition if Annex B is to 
be used (otherwise record 
as “aspect not covered”) 

EN1991-1-6 Annex B & NA 

4.1.9 Special rules for combination of 
actions 

Recommended sub-section to allow 
any non-standard combination rules to 
be defined 

 Special rules for 
combination of actions 

EN1990 A2.1.1 (1) NOTE 4; 
 

Special requirements to 
combine wind, thermal 
actions with execution 
actions 

EN1990 A2.1.1 (10) NOTE 

4.1.10 Any special action not covered above  Seismic actions are generally not used in the UK unless specified by 
the TAA. 

Actions to be considered for the verification of existing retained or 
modified elements where these are different from actions previously 
described (eg where assessment loading is proposed). 

In some cases, content may be more appropriate in the section for 
aspects not covered (4.7), e.g. actions outside the scope of 
Eurocodes, and associated combination rules and partial factors. 

Fatigue loads to be defined as appropriate for the structure. 

Record special seismic 
actions if required for the 
project 

EN1990 4.1.2 (9); 
EN1990 Table A2.5 (***); 
NA to EN1990 Table 
NA.A2.5; 
NA to EN1998-2 Table NA.1 

Scour depths if assessed, 
debris and  ice actions if 
required 

EN1990 A2.3.1(7) and NA 

Combination rules for 
special design situations 
or actions 

EN1990 A2.2.1 (2) NOTE 1 
and NA; 
EN1990 A2.2.6 (1) NOTE 5; 
EN1990 Table A2.4(B) 
NOTE 5; 
EN1990 A2.3.2(2) NOTE; 
EN1990 A2.2.3(4) NOTE 
and NA; 
EN1991-2 4.2.1 (1) NOTE 2 
& (2) NOTE & NA; 
NA to EN1997-1 A.2.1, 
A.3.1 
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Partial factors where not 
defined in Eurocodes 

EN1990 A2.3.1(8) and NA; 
NA to EN1990 Tables 
NA.A2.4(A),(B) &(C) 
NOTES 2,4,7 & 9. 

Special requirements for 
fatigue loading 

EN1991-2 4.6.1 (2) NOTE 
1& NOTE 4; 
EN1991-2 4.6.2(1) NOTE; 
EN 1991-2 4.6.4(3) &NA;  
NA to EN1991-2 Table NA.5 

Special rules for loading 
from horses or cattle 

EN1991-2 5.2.1 (1) NOTE 2 

Adjustment of loading 
behind abutments and 
walls adjacent to the 
bridge if required. 

EN1991-2 5.9 (1) NOTE 2 

4.2 Heavy or high load route requirements and 
arrangements being made to preserve the 
route, including any provision for future 
heavier loads or future widening 

Previously a subsection of “Live 
loading, headroom” 

   

4.3 Minimum headroom provided (including 
allowance for vertical sag compensation and 
maximum deflection of structure) 

Previously a subsection of “Live 
loading, headroom” 

   

4.4 Authorities consulted and any special 
requirements 

Previously a subsection of “Live 
loading, headroom” 

   

4.5 Standards and documents Numbering rationalised    

4.5.1 List of relevant documents from the 
TAS 

 TAS needs to include Eurocodes, National Annexes, PDs, etc. A 
recommended schedule is provided in Annex A to this table. 

  

4.5.2 Additional relevant standards and 
publications 

 Where appropriate this section may be used where documents exist 
for the design of aspects not fully covered by documents in the TAS. 
Eg CIRIA C660 for early thermal cracking. 
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4.6 Proposed departures from Standards and 
documents given in 4.5 

 Departures from Eurocodes will be rare and only acceptable where 
necessary for safety or where there is no appropriate alternative. 

Departures may be required where the design does not follow the 
recommendations of PDs and other documents listed in 4.5 

  

4.7 Proposed methods for dealing with aspects 
not covered by Standards and documents in 
4.5 

 Aspects outside of the scope of Eurocodes to be listed here with 
proposed rules, e.g. actions, materials and other aspects that are not 
covered by Eurocodes.  

Partial factors and combinations of actions to be fully defined to be 
consistent with the framework of EN1990. Treatment of existing 
retained components of structures to be fully defined, making 
reference to quality of materials, detailing, tolerances etc. 

Thermal actions for 
different types of bridge  

NA to EN1991-1-5 NA2.2.1 

Initial temperature 
difference for closure of 
cantilever construction 

EN1991-1-5 6.1.4 (3) & NA 

Rules for structures 
carrying road and rail 
traffic 

NA to EN1991-2 NA2.5 

4.8 List of record of options and choices (for 
Category 2 or 3 checks) 

    

5 STRUCTURAL ANALYSIS 
    

5.1 Methods of analysis proposed for 
superstructure, substructure and 
foundations 

 

 

Type of analysis (1st order/2nd order/plastic/non-linear) should be 
defined for ULS (STR/GEO), ULS (FAT), SLS, and for design of 
elements during execution stages where relevant. 

  

5.1.1 Method of analysis for ultimate limit 
states (excluding fatigue) 

Proposed new subsections of 5.1 
direct designers to define analysis 
types for all limit states, recognising 
that these may often need to be 
different.  

Details of any non-linear / 2nd order / plastic analysis methodology 
should be described. 

For 2nd order or non-linear analysis, the methodology of modelling 
imperfections should be defined.   

AIP needs to define approach where non-linear analysis is proposed, 
including how actions are factored and definition of material properties. 
Particular care needed for imposed deformations. 

Concrete 
Choice of analysis of 
second order effects with 
axial load 

EN1992-2 5.5 

Treatment of time 
dependent losses and 
behaviour 

EN1992-2 5.10.6; 
EN1992-2 Annex KK 
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Methodology for buckling analysis to be defined. 

Analysis methods may be influenced by material-specific issues and 
choices. 

Method of avoiding brittle 
failure of prestress (if this 
involves agreeing an 
inspection regime) 

EN1992-2 6.1 (109) & NA 

Method of considering 
longitudinal shear with 
transverse bending 

EN1992-2 6.2.4 

Request for use of plastic 
analysis 

EN1992-2 5.6.1(101) & 
PD6687-2 6.5 

External prestressing 
rules if required 

PD6687-2 12 

Steel 
Treatment of second 
order effects and 
imperfections 

EN1993-1-1 5.2.2(3); 
EN1993-1-1 5.3.2; 
EN1993-1-5, C.5(2); 

Method of modelling cable 
sag 

EN1993-1-11, 5.4 

Use of plastic analysis EN 1993-2, 5.4.1; 
EN1993-2, 

FE analysis details for 
plated elements 

1993-1-5, C.2(1) &NA, 
C.6(2), C.8 

Requirements for cable 
loss or replacement 

EN1993-1-11 2.3.6(1),(2) & 
NA 

Composite 
Modelling of filler decks 

EN1994-2, 5.4.2.9 

5.1.2 Method of analysis for fatigue The proposed new subsection on 
fatigue analysis directs designers to 
carefully consider the methods for 
fatigue, which will often be more 

Analysis type and methodology to be defined for fatigue verification.  

If choice of methodology not known at AIP stage anticipated approach 

Concrete 
Method of verifying 
fatigue in concrete 

EN1992-2 6.8.7 
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involved than previous requirements. may be outlined conditionally and confirmed in design certificate.   

5.1.3 Method of analysis for serviceability 
limit states 

 Analysis type and methodology to be defined for SLS e.g. first order 
linear elastic analysis.  

Additional serviceability criteria can also be defined in this section, or 
as “Aspects not covered” in 4.7 with a cross reference from this 
section. 

The analysis to be used for the verification of vibration serviceability to 
be outlined where relevant, including the definition of tolerable 
accelerations.  

 

Define any non-standard 
serviceability 
requirements 

EN 1990 3.4 (1)P NOTE 2; 
EN 1990 A2.4.1(2) NOTE & 
NA; 
EN1993-1-1 7.1 (3);  
EN1993-5 2.3 (2),(3) 

Define limiting 
acceleration  for vibration 
serviceability (including 
response modifier factors) 

NA.2.44.6 (1) , (2) , (3) 

Concrete 
Treatment of time 
dependent losses and 
behaviour 

EN1992-2 5.10.6; 
EN1992-2 Annex KK 

Method of avoiding brittle 
failure of prestress (if this 
involves agreeing an 
inspection regime) 

EN1992-2 6.1 (109) & NA 

Method of considering 
longitudinal shear with 
transverse bending 

EN1992-2 6.2.4 

External prestressing 
rules if required 

PD6687-2 12 

Steel 
Requirements for cable 
replacement 

EN1993-1-11 2.3.6(1) & NA 

Composite 
Modelling of filler decks 

EN1994-2, 5.4.2.9 

5.2 Description and diagram of idealised 
structure to be used for analysis 

    



 
 
 
 
 

 

Colour code:     
Headings taken from previous AIP template in BD2/05 
New or modified headings 

D30 

 
 
 
 

Recommended AIP headings Proposed changes from 
BD 2/05 content Guidance on new Eurocode-related content References to Eurocode options 

5.3 Assumptions intended for calculation of 
structural element stiffness 

 For example, modelling stiffness of concrete elements at SLS and 
ULS.  

 

Effective width / reduced 
stress methods 

EN1994-2, 6.2.1.5(9); 
EN1993-1-5 

Linear elastic analysis of 
concrete elements 

EN1992-1-1, 5.4 

5.4 Proposed range of soil parameters to be 
used in the design of earth retaining 
elements 

Wording adjusted to remove reference 
to earth pressure coefficients.  

It is anticipated that earth pressure coefficients typically will not be 
listed here because they depend on the limit state and in some cases 
the movement. Properties such as the characteristic internal angle of 
shearing resistance ’k and the angle of wall friction  should be 
defined with an appropriate range of values for the soil types to be 
used. 

  

6 GEOTECHNICAL CONDITIONS 
    

6.1 Acceptance of recommendations of section 8 
of the Geotechnical Report to be used in the 
design and reasons for any proposed 
changes 

    

6.2 Geotechnical Design Report Summary 
Information  

    

6.3 Differential settlement to be allowed for in the 
design of the structure 

  Limits on total and 
differential settlement 

EN1990 A2.2.1 (10) 

Record if variable actions 
are to be taken into 
account for calculation of 
settlements 

EN1990 A2.2.1 (15) NOTE 
1 

Limiting structural & 
foundation movements 

EN1997-1 Annex H & NA 

6.4 If the Geotechnical Design Report is not yet 
available, state when the results are expected 
and list the sources of information used to 
justify the preliminary choice of foundations 

    

7 CHECKING 
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7.1 Proposed Category of checking and Design 
Supervision level 

Design supervision level as described 
in EN1990 is related to the category of 
checking. 

   

7.2 If Category 3, name of proposed independent 
Checker 

    

7.3 Erection proposals or temporary works for 
which Types A and B proposals will be 
required, listing structural parts of the 
permanent structure affected with reasons. 

    

8 DRAWINGS AND DOCUMENTS 
    

8.1 List of drawings (including numbers) and 
documents accompanying the submission 

    

9 THE ABOVE IS SUBMITTED FOR ACCEPTANCE 

We confirm that details of the temporary works design 
will be/have been passed to the permanent works 
designer for review. 

Signed  

Name  

Engineering Qualifications  

Name of organisation  

Date 
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10 THE ABOVE IS REJECTED / AGREED SUBJECT TO 
THE AMENDMENTS AND CONDITIONS SHOWN 
BELOW 

Signed 

Name 

Position held 

Engineering Qualifications 

TAA 

Date 
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Schedule of Options and Choices  
 

Document and Clause for 
Choices and Options 

Choices and Options Where recorded if applicable to the 
project 

Comment 

BS EN 1990:2002 + A1:2005 Eurocode 0: Basis of structural design 

2.1 Basic Requirements (4)P NOTE 1 Define design events to be taken into account. AIP 4.1.7  

3.4 Serviceability limit states (1)P 
NOTE 2 

Define the serviceability requirements. AIP 5.1.3 or 4.7  

4.1.2 Characteristic values of actions 
(8) 

For accidental actions define the design value Ad. AIP 4.1.7  

4.1.2 Characteristic values of actions 
(9) 

For seismic actions define the design value AEd. AIP 4.1.10  

A2.1.1 General (1) NOTE 4 

 

Define the combination rules if clauses A2.2.2 to A2.2.5 are changed. AIP 4.1.9 or 4.7  

A2.2.1 General (10) NOTE 

 

Define the requirements for snow loads and wind actions to be taken into 
account simultaneously with other construction loads (e.g. actions due 
to heavy equipment or cranes) during some transient design situations. 

AIP 4.1.9  

A2.2.1 General (13) NOTE Specify limits on total settlement and differential settlement. AIP 6.3  

A2.2.1 General (15) NOTE 1 Define variable actions to be taken into account for settlements. AIP 6.3  

A2.2.2 Combination rules for road 
bridges 

(3) NOTE 

Define the combination rules for special vehicles with normal traffic and 
other variable actions. 

AIP 4.1.2 Information to be recorded only if recommended 
values or methods are not to be used. 

A2.2.5 Combinations of actions for 
accidental (non seismic) design 
situations (2) NOTE 2 

Define additional combinations of actions for other accidental design 
situations. 

AIP 4.1.7 or 4.7  

A2.2.5 Combinations of actions for 
accidental (non seismic) design 
situations (4) NOTE 

For ship impact define additional requirements. AIP 4.1.7 or 4.7  

A2.2.6 Values of  factors(1) NOTE 3 Define representative values of water forces (Fwa). AIP 4.1.8  

A2.2.6 Values of factors (1) NOTE 
5 

For specific design situations (e.g. calculation of bridge camber for 
aesthetics and drainage consideration, calculation of clearance, etc.) 
define the requirements for the combinations of actions to be used. 

AIP 4.1.10  

Table A2.4(B) - Design values of 
actions (STR/GEO) (Set B) NOTE 5 

Where actions due to water are not covered by EN 1997 (e.g. flowing 
water), define the combinations of actions to be used. 

AIP 4.1.10 or 4.7  

Table A2.5 - Design values of 
actions for use in accidental and 
seismic 

combinations of actions (***) 

Specify particular seismic design situations. AIP 4.1.10 or 4.7  

A2.3.2 Design values of actions in 
the accidental and seismic design 
situations (2) NOTE 

 

As an example, in the case of bridges built by the cantilevered method, 
some construction loads may be considered as simultaneous with the 
action corresponding to the accidental fall of a prefabricated unit. Define 
the relevant representative values.  

AIP 4.1.10 or 4.7  

A2.4.3.1 Design situations and 
associated traffic assumptions (1) 
NOTE 

Define the design situations. AIP 4.1.3  
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A2.4.3.1 Design situations and 
associated traffic assumptions (3) 
NOTE 1 

Define traffic categories and the relevant design situations. AIP 4.1.3  

NA to BS EN 1990:2002+A1:2005 – UK National Annex for Eurocode - Basis of structural design 

NA.2.1.1 

NOTE 

The values of design working life in Table NA.2.1 are indicative. 
Alternative values of design working life may be determined for the 
individual project. 

AIP 3.1 Information to be recorded only if recommended 
values or methods are not to be used 

NA.2.3.2 BS EN 1990(A1):2005, 
A.2.2.1(2), Note 1 General 

Determine combinations involving actions that are outside the scope of 
EN 1991. 

AIP 4.1.10 or 4.7  

NA.2.3.3.3 A.2.2.2(4), Note Determine the combination of snow loads and group loads gr1a and 
gr1b. 

AIP 4.1.2 Information to be recorded only if recommended 
values or methods are not to be used 

NA.2.3.3.4 A.2.2.2(6), Note Depending upon the local climatic conditions determine a different 
simultaneity rule for wind and thermal actions. 

AIP 4.1.2 Information to be recorded only if recommended 
values or methods are not to be used 

NA.2.3.4.1 A.2.2.3(2), Note 

 

Depending upon the local climatic conditions define a different 
simultaneity rule for wind and thermal actions. 

AIP 4.1.2 Information to be recorded only if recommended 
values or methods are not to be used 

NA.2.3.4.2 A.2.2.3(3), Note 

 

Determine the combination of snow loads and group loads gr1a and 
gr1b. 

AIP 4.1.2  

NA.2.3.4.3 A.2.2.3(4), Note 
 

For footbridges on which pedestrian and cycle traffic is fully protected 
from all types of bad weather, determine combinations of actions. 

AIP 4.1.10 or 4.7  

NA.2.3.6.3 A.2.2.6(1), Note 3  Determine representative values of water actions Fwa. AIP 4.1.8  

NA.2.3.7.3 A.2.3.1(7)  

 

Record general and local scour depths if assessed. 

Define requirements for taking account of forces due to ice pressure on 
bridge piers, etc. 

AIP 4.1.10 or 4.7 Information to be recorded only if recommended 
values or methods are not to be used 

NA.2.3.7.4 A.2.3.1(8)  

 

In the case where P values for prestressing actions are not provided in 
the relevant design Eurocodes, these values should be determined for 
the individual project. 

AIP 4.1.10 or 4.7  

Table NA.A.2.4(A) – Design values of 
actions (EQU) (Set A) 

Prestressing P as defined in the relevant design Eurocode or for the 
individual project. 

 

NOTE 2 For self-weight of water, ground-water pressure and other 
actions dependent on the level of water, no partial factor is specified in 
this National Annex.  The design value of such actions may be directly 
assessed in accordance with 2.4.6.1 (2)P and 2.4.6.1(6)P of BS EN 1997-
1:2004.  Alternatively a safety margin may be applied to the characteristic 
water levels set out in 2.4.6.1(8) of BS EN 1997-1:2004.  Partial factors for 
such actions may be determined for the individual project (see 
2.4.7.3.2(2) of BS EN 1997-1:2004). 

 

NOTE 4 For all other actions, not covered in NOTES 1 to 3, the partial 
factors should be determined for the individual project. 

 

NOTE 7 Partial factors for actions involving aerodynamic effects of wind 
on bridges should be determined for the individual project.  Guidance on 
the factors to be considered may be found in PD 6688-1-4. 

AIP 4.1.10 or 4.7  
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NOTE 9 For verification of uplift of bearings of continuous bridges in 
cases where the verification of static equilibrium also involves the 
resistance of structural elements or the ground  values may be 
determined for the individual project as an alternative to separate 
verifications based on Tables NA.A2.4(A)-(C), see also BS EN 
1990:2002+A1:2005, 6.4.3.1(4). 

Table NA.A.2.4(B) – Design values of 
actions (STR/GEO) (Set B) 

Prestressing P as defined in the relevant design Eurocode or for the 
individual project. 

 

NOTE 2 For self-weight of water, ground-water pressure and other 
actions dependent on the level of water, no partial factor is specified in 
this National Annex.  The design value of such actions may be directly 
assessed in accordance with 2.4.6.1 (2)P and 2.4.6.1(6)P of BS EN 1997-
1:2004.  Alternatively a safety margin may be applied to the characteristic 
water level (see 2.4.6.1(8) of BS EN 1997-1:2004).  Partial factors for such 
actions may be determined for the individual project (see 2.4.7.3.2(2) of 
BS EN 1997-1:2004). 

 

NOTE 4 For all other actions, not covered in NOTES 1 to 3, the partial 
factors should be determined for the individual project. 

 
NOTE 7 Partial factors for actions involving aerodynamic effects of wind 
on bridges should be determined for the individual project.  Guidance on 
the factors to be considered may be found in PD 6688-1-4. 

 

NOTE 9 For particular verifications, the values of G and Q may be sub-
divided into g and q and the model uncertainty factor Sd.  A value of 
Sd = 1,15 can be used except where otherwise determined for the 

individual project. 

AIP 4.1.10 or 4.7  

Table NA.A.2.4(C) – Design values of 
actions (STR/GEO) (Set C) 

Prestressing P as defined in the relevant design Eurocode or for the 
individual project. 

 

NOTE 2 For self-weight of water, ground-water pressure and other 
actions dependent on the level of water, no partial factor is specified in 
this National Annex.  The design value of such actions may be directly 
assessed in accordance with 2.4.6.1 (2)P and 2.4.6.1(6)P of BS EN 1997-
1:2004.  Alternatively a safety margin may be applied to the characteristic 
water level (see 2.4.6.1(8) of BS EN 1997-1:2004).  Partial factors for such 
actions may be determined for the individual project and agreed with the 
relevant authority, but see 2.4.7.3.2(2) of BS EN 1997-1:2004. 

 

NOTE 4 For all other actions, not covered in NOTES 1 to 3, the partial 
factors should be determined for the individual project. 

 

NOTE 7 Partial factors for actions involving aerodynamic effects of wind 
on bridges should be determined for the individual project.  Guidance on 

AIP 4.1.10 or 4.7  
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the factors to be considered may be found in PD 6688-1-4. 

 

NOTE 9 For particular verifications, the values of Q may be sub-divided 
into q and the model uncertainty factor Sd.  A value of Sd between 
1,05 and 1,15, should be determined for the individual project. 

Table NA.A2.5 – Design values of 
actions for use in accidental and 
seismic combinations of actions B) 

The seismic design situation should be used only when specified for the 
individual project (see BS EN 1998). 

AIP 4.1.10 or 4.7  

NA 2.3.9.3 A.2.4.1(2) Note  Determine serviceability requirements and criteria. AIP 5.1.3  

NA.3.2.1 Annex B Record if a design for a lower or higher consequence class is 
considered. 

AIP 3.6.1  

NA.3.2.2 Annex C Record if a design based on probabilistic methods is considered. AIP 5.1  

BS EN 1991-1-1:2002 Eurocode 1: Actions on structures. General Actions. Densities, self-weight, imposed load for buildings 

4.1 General (1) NOTE 

 

Define selected values of densities when a range is given in the table in 
Annex A.  

AIP 4.1.1  

4.1 General 2) For materials (e.g. new and innovative materials) which are not covered 
by the Tables in Annex A, define the characteristic value of the density.  

AIP 4.1.1  

NA to BS EN 1991-1-1:2002 UK National Annex to Eurocode 1: Actions on structures. General Actions. Densities, self-weight, imposed load for buildings 

Table NA.1 Characteristic values of 
self-weight — UK guidance on 
additional provisions for bridges – 
5.2.3(1) 

 

Define self-weight of fill.  AIP 4.1.1  

BS EN 1991-1-3:2003 Eurocode 1: Actions on structures. General Actions. Snow loads 

1.5 Design assisted by testing 

 

Tests and proven and/or properly validated numerical methods to obtain 
snow loads on the construction works. 

AIP 4.1.2 Information to be recorded only if recommended 
values or methods are not to be used. 

4.1 Characteristic values (1) NOTE 1 When there are unusual local conditions that need to be taken into 
account in the characteristic value of snow load on the ground (see NA to 
BS EN 1991-1-3 clause NA.2.8). 

AIP 4.1.2 Information to be recorded only if recommended 
values or methods are not to be used. 

NA to BS EN 1991-1-5:2003 UK National Annex to Eurocode 1: Actions on structures. General Actions. Thermal actions 

NA.2.2.1 General (2nd paragraph) 

 

The uniform temperature component and temperature difference 
component for other types of bridges not covered in BS EN 1991-1-5. 

AIP 4.1.2 or 4.7 Information to be recorded only if recommended 
values or methods are not to be used. 

NA.2.3 Consideration of thermal 
actions 

[BS EN 1991-1-5:2003, 6.1.2(2)] 

Use of Approach 1. AIP 4.1.2 Information to be recorded only if recommended 
values or methods are not to be used. 

NA.2.7 Temperature difference 
components 
[BS EN 1991-1-5:2003, 6.1.4(3)] 

The initial temperature difference at the closure of cantilever 
construction. 

AIP 4.7  

BS EN 1991-1-6:2005 Eurocode 1: Actions on structures. General Actions. Actions during execution 

1.1Scope (1) NOTE 2 

 

Define rules concerning the safety of people in and around the 
construction site.  (Out of the scope of this BS EN 1991-1-6.) 

AIP 3.10  
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2.2 Construction loads (3) NOTE Where construction loads are classified as fixed, define tolerances for 
possible deviations from theoretical position. 

Certificate (or AIP)  

3.1 General – identification of design 
situations (12) NOTE 

 

For long construction phases, define the scour levels. Certificate (or AIP)  

3.3 Serviceability limit states (5) 
NOTE 

 

Define the frequent values of particular actions which need to be 
considered. 

Certificate (or AIP)  

4.1 General (5) NOTE 

 

Define the friction coefficients. Certificate (or AIP)  

4.4 Actions due to prestressing (1) 
NOTE 

 

Define specific requirements of prestressing forces during execution. Certificate (or AIP)  

4.7 Wind actions (1) NOTE 

 

Define the dynamic response design criteria and procedures for wind 
actions for the execution stages. 

Certificate (or AIP)  

4.7 Wind actions (3) NOTE 
 

Define the maximum wind speed for lifting and moving operations or 
other construction phases that are of short duration. 

Certificate (or AIP)  

4.9 Actions caused by water (2) 
NOTE 

 

Define the classification of actions caused by water as permanent or 
variable. 

Certificate (or AIP)  

4.9 (4) NOTE 1 A more refined formulation is used to determine Fwa. Certificate (or AIP) Information to be recorded only if recommended 
values or methods are not to be used. 

4.9 (5) NOTE 1 If expression (4.2) is adjusted. Certificate (or AIP) Information to be recorded only if recommended 
values or methods are not to be used. 

Table 4.1 Representation of 
construction loads (Qc) NOTE 4 

If the recommended characteristic value qcc,k is not used. Certificate (or AIP) Information to be recorded only if recommended 
values or methods are not to be used. 

4.11.1 General 

(1) NOTE 2 

Define the groupings of loads to be taken into account. Certificate (or AIP)  

NA to BS EN 1991-1-6:2005 UK National Annex to Eurocode 1: Actions on structures. General Actions. Actions during execution 

NA.2.1 Design rules for auxiliary 
construction works 

 

Define design rules for auxiliary construction works. Certificate (or AIP)  

NA.2.2 Positioning of construction 
loads classified as “free” 

 

Define the limits of movement for construction loads classified as “free”. Certificate (or AIP)  

NA.2.4 Return periods for the 
determination of the characteristic 
values of variable actions during 
execution 

Define the return periods for the determination of the characteristic 
values of variable actions during execution. 

 

Certificate (or AIP)  

NA.2.5 Minimum wind speed during 
execution 

Define the minimum wind velocity during execution. Certificate (or AIP)  
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NA.2.6 Rules for the combination of 
snow loads and wind actions with 
construction loads 

Define rules for combination of snow loads and wind actions with 
construction loads. 

 

Certificate (or AIP)  

NA.2.7 Rules concerning 
imperfections in the geometry of the 
structure 

Define the imperfections in the geometry of the structure and of 
structural members. 

Certificate (or AIP)  

NA.2.8 Criteria associated with 
serviceability limit states during 
execution 

Define the criteria associated with serviceability limit states during 
execution. 

 

Certificate (or AIP)  

NA.2.9 Serviceability requirements 
for auxiliary construction works 

Define serviceability requirements for auxiliary construction works. Certificate (or AIP)  

NA.2.10 Actions due to ice, including 
floating ice 

Define the loads and water levels associated with actions due to ice, 
including floating ice. 

Certificate (or AIP)  

NA.2.11 Actions due to atmospheric 
icing 
 

Define the representative values of the actions due to atmospheric icing. Certificate (or AIP)  

NA.2.12 Recommended 
characteristic values of construction 
load Qcb 

 

Only record if the recommended minimum values Qca and Qcb are not to 
be used. 

AIP 4.1.8 Information to be recorded only if recommended 
values or methods are not to be used. 

NA.2.13 Construction loads during 
the casting of concrete 

Only record if the recommended minimum values Qca and Qcc are not to 
be used. 

AIP 4.1.8 Information to be recorded only if recommended 
values or methods are not to be used. 

NA.2.14 Dynamic effects due to 
accidental actions 

Define dynamic effects due to accidental actions. Certificate (or AIP)  

NA.2.15 Dynamic effects due to falls 
of equipment 

Define dynamic effects due to falls of equipment. Certificate (or AIP)  

NA.2.17 Seismic actions 

 

Define the design values for ground acceleration and the importance 
factor l for seismic actions. 

Certificate (or AIP)  

NA.2.19 Characteristic values of 
equivalent horizontal forces 

Define the characteristic values of equivalent horizontal forces. Certificate (or AIP)  

NA.2.20 Design values of vertical 
deflections for the incremental 
launching of bridges 

Define the design values of vertical deflections for the incremental 
launching of bridges 

Certificate (or AIP)  

NA.2.21 Reduction of the 
characteristic value of snow loads 

 

Define the reduction of the characteristic value of snow loads. Certificate (or AIP)  

NA.2.23 Design values of horizontal 
friction forces 

 

Define the design values of horizontal friction forces. Certificate (or AIP)  

NA.2.24 Determination of friction 
coefficients min and max 

 

Define the friction coefficients min and max. 

 

Certificate (or AIP)  

NA.3.1 Actions on structures during 
alteration, reconstruction or 

If Annex B is to be used for highway or railway structures.  AIP 4.1.8 Information to be recorded only if recommended 
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demolition values or methods are not to be used. 

BS EN 1991-1-7:2006 Eurocode 1: Actions on structures. General Actions. Accidental actions 

B.5 Risk acceptance and mitigating 
measures (4) 2nd paragraph  

 

Define risk acceptance levels  AIP 4.1.7 Information to be recorded only if recommended 
values or methods are not to be used. 

NA to BS EN 1991-1-7:2006 UK National Annex to Eurocode 1: Actions on structures. Part 1-7 : Accidental actions 

NA.2.1 Classification of accidental 
actions [BS EN 1991-1-7:2006, 2 (2)] 

Define accidental actions which are not  free actions. 

 

AIP 4.1.7 Information to be recorded only if recommended 
values or methods are not to be used. 

NA.2.8 Design approaches [BS EN 
1991-1-7:2006, 3.4 (2) Note] 

For the design of structures for higher and lower consequence classes 
define the requirements. 

AIP 4.1.7 Information to be recorded only if recommended 
values or methods are not to be used. 

NA.2.11.2.4.1 Define the values for Ta and Tb. AIP 4.1.7 Information to be recorded only if recommended 
values or methods are not to be used. 

NA.2.33 Classification system for 
ships on sea waterways [BS EN 
1991-1-7:2006, 4.6.1 (3) Note 1] 

 

Define the characteristics of ships on sea waterways to be taken into 
account in the case of ship impact on structures. 

AIP 4.1.7 or 4.7  

NA.2.34 Values of frontal and lateral 
dynamic forces from river and canal 
traffic [BS EN 1991-1-7:2006, 4.6.2 (1) 
Note] 

Define the values of frontal and lateral dynamic forces due to impact from 
river and canal traffic. 

AIP 4.1.7 or 4.7  

NA.2.36 Application area of impact 
[BS EN 1991-1-7:2006, 4.6.2 (3) Note 
1] 

 

Define the height of application of the impact force and the impact area b 
x h. 

AIP 4.1.7 or 4.7  

NA.2.37 Impact forces on bridge 
decks from ships [BS EN 1991-1-
7:2006, 4.6.2 (4) Note] 

Define the equivalent static impact forces on bridge decks from ships. AIP 4.1.7 or 4.7  

NA.2.38 Dynamic impact forces from 
seagoing ships [BS EN 1991-1-
7:2006, 4.6.3 (1) Note] 

Define the values of frontal and lateral dynamic impact forces from 
seagoing ships. 

AIP 4.1.7 or 4.7  

NA.2.40 Area and position of impact 
areas [BS EN 1991-1-7:2006, 4.6.3 
(4)P Note] 

Define the area and position of impact areas. AIP 4.1.7 or 4.7  

NA.2.41 Forces on superstructure 
[BS EN 1991-1-7:2006, 4.6.3 (5) Note 
1] 

Define the forces on superstructure. AIP 4.1.7 or 4.7  

NA.2.42 Procedures to be used for 
types of internal explosions [BS EN 
1991-1-7:2006, 5.3 (1)P Note] (3rd 
para) 

Define the design requirements for dealing with internal explosions in 
road tunnels. 

AIP 4.1.7 or 4.7  

PD 6688-1-7: Recommendations for the design of structures to BS EN 1991-1-7 

2.5.1 d) 1) Impact on supporting 
substructures – For foot and cycle 
track bridges 

 

Define the value for Tc. AIP 4.1.7 Information to be recorded only if recommended 
values or methods are not to be used. 
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BS EN 1991-2:2003 Eurocode 1: Actions on structures. Traffic loads on bridges 

4.2.1 Models of road traffic loads (1) 
NOTE 3 (last para.) 

 

If additional dynamic amplification is to be taken into account. AIP 4.1.3 Information to be recorded only if recommended 
values or methods are not to be used. 

4.2.3 Divisions of the carriageway 
into notional lanes (4) NOTE 

 

If the rules given in 4.2.3(4) are to be adjusted. AIP 4.1.3 Information to be recorded only if recommended 
values or methods are not to be used. 

4.3.5 Load Model 4 (crowd loading) 
(1) NOTE 

 

Define the application of LM4. AIP 4.1.5 Information to be recorded only if recommended 
values or methods are not to be used. 

4.6.1 General (2) NOTE 1 

 

If horizontal forces are to be taken into account simultaneously with 
vertical forces. 

AIP 4.1.10 or 4.7 Information to be recorded only if recommended 
values or methods are not to be used. 

4.6.1 General (2) NOTE 4 

 

If the values of Fatigue Load Models 1 and 2 are to be modified. AIP 4.1.10 or 4.7 Information to be recorded only if recommended 
values or methods are not to be used. 

4.6.2 Fatigue Load Model 1 (similar 
to LM1) (1) NOTE 

If qrk is to be neglected. 
 

AIP 4.1.10 or 4.7 Information to be recorded only if recommended 
values or methods are not to be used. 

4.7.3.4 Collision forces on structural 
members (2) NOTE 

 

For some intermediate members where damage to one of which would 
not cause collapse (e.g. hangers or stays), define smaller forces. 

AIP 4.1.7 Information to be recorded only if recommended 
values or methods are not to be used. 

4.8 Actions on pedestrian parapets 
(2) NOTE 

 

Define whether pedestrian parapets can be considered as adequately 
protected. 

AIP 4.1.7  

5.1 Field of application (2) NOTE 2 

 

For large footbridges define complementary load models, with 
associated combination rules. 

AIP 4.1.5  

5.2.1 Models of the loads (1) NOTE 1 

 

Define loads due to horses or cattle. AIP 4.1.10 or 4.7  

5.6.1 General (1) NOTE 

 

Define other collision forces. AIP 4.1.10 or 4.7 Information to be recorded only if recommended 
values or methods are not to be used. 

5.9 Load model for abutments and 
walls adjacent to bridges (1) NOTE 2 

If the characteristic value is to be  adjusted. AIP  4.1.10 Information to be recorded only if recommended 
values or methods are not to be used. 

NA to BS EN 1991-2:2003 UK National Annex to Eurocode 1: Actions on structures. Traffic loads on bridges 

NA.2.3 Appropriate protection 
against collision 

 

Define the requirements for protection against collision from road and 
rail traffic. 

AIP 4.1.7  

NA.2.5 Bridges carrying both road 
and rail traffic 

 

Define the rules for bridges intended for both road and rail traffic. AIP 4.7  

NA.2.7 Weight restricted bridges 

 

For road bridges where effective means are provided to strictly limit the 
weight of any vehicle, define specific load models. 

AIP  4.1.3 Information to be recorded only if recommended 
values or methods are not to be used. 



 

 Page D42 of D51 

Document and Clause for 
Choices and Options 

Choices and Options Where recorded if applicable to the 
project 

Comment 

NA.2.8 Complementary load models 

 

Define complementary load models and rules for their application. AIP 4.1.10 or 4.7 Information to be recorded only if recommended 
values or methods are not to be used. 

NA.2.9 Models for special vehicles 

 

Define complementary load models for special vehicles and rules for 
their application. 

AIP 4.1.10 or 4.7 Information to be recorded only if recommended 
values or methods are not to be used. 

NA.2.16 Load Model 3 (Special 
Vehicles) (2nd para) 

 

Define the choice of the particular STGO or SO model vehicle. AIP 4.1.4 & 4.1.6  

NA.2.25 Fatigue Load Model 3 Define the conditions of application for two vehicles in the same lane. AIP 4.1.10 or 4.7  

Table NA.5 Set of equivalent lorries 
for Fatigue Load Model 4 

Define specific vehicle axle arrangements. 

 

AIP 4.1.10  

NA.2.31 Collision forces on 
structural members 

 

Define nominal vehicle collision forces on structural members. AIP 4.1.7  

NA.2.32 Actions on pedestrian 
parapets 

 

Define the required class of pedestrian parapet.  AIP 4.1.7 & 3.7  

NA.2.43 Accidental presence of a 
heavy vehicle 

 

Define alternative load model characteristics. AIP 4.1.7 
 

 

NA.2.44.1 General (3rd para) 

 

Define any associated requirements such as: 

• mass gathering (for example marathons, demonstrations); 

• deliberate pedestrian synchronization; 

• vandal loading. 

AIP 4.1.5  

NA.2.44.2 Dynamic actions to be 
considered (2) 

Define crowd loading densities. AIP 4.1.5  

NA.2.44.2 Dynamic actions to be 
considered (3) 

Define whether jogging cases can be neglected. AIP 4.1.5  

NA.2.44.5 Steady state modelling of 
pedestrians in crowded Conditions 
(3) 

 

Define alternative appropriate dynamic models. AIP 4.1.5  

NA.2.44.6 Recommended 
serviceability limits for use in design 
(1) 

 

Define exposure factor k4. AIP  5.1.3 Information to be recorded only if recommended 
values or methods are not to be used. 

NA.2.44.6 Recommended 
serviceability limits for use in design 
(2) 

 

Define exposure factor k4. AIP  5.1.3 Information to be recorded only if recommended 
values or methods are not to be used. 

NA.2.44.6 Recommended 
serviceability limits for use in design 
(3) 

Define relaxation of the design limits. AIP  5.1.3 Information to be recorded only if recommended 
values or methods are not to be used. 



 

 Page D43 of D51 

Document and Clause for 
Choices and Options 

Choices and Options Where recorded if applicable to the 
project 

Comment 

 

Tables NA.9 to NA.11 Recommended 
values for the structure height factor 
k3 

Define values of k1, k2 and k3. AIP  5.1.3 Information to be recorded only if recommended 
values or methods are not to be used. 

NA to BS EN 1992-1-1:2004 UK National Annex to Eurocode 2: Design of concrete structures – Part 1-1: General rules and rules for buildings 

Table NA.1 – UK decisions for 
Nationally Determined Parameters 
described in BS EN 1992-1-1:2004 
Sub clause 9.8.3 (2) 

Minimum downward load for tie beams – To be determined for each 
individual project. 

 

 

 

 

Only record in the AIP 5.1 if the Eurocode 
recommendation q1 = 10 kN/m is not to be used. 

Information to be recorded only if recommended 
values or methods are not to be used. 

BS EN 1992-2:2005 Eurocode 2: Design of concrete structures – Part 2: Concrete bridges – Design and detailing rules 

5.7 (105) 

Non-linear analysis 

Details of method for non-linear analysis and safety format. AIP 5.1.1  

5.8.5 

Second order effects with axial load 
(including slender column design) 

Non-linear analysis to 5.8.6 

Method based on moment magnification factor to 5.8.7 
Method based on nominal curvature 5.8.8 

AIP 5.1.1  

5.10.6 

Time dependent losses 

Use of 5.10.6 

Use of Annex D 

AIP 5.1.1  

6 

ULS checks 

Member rules in 6.1 to 6.3 

Rules in Annex LL 

Strut and tie rules in 6.5 

Design Certificate (or AIP 5.1.1) if design rules in 
6.1 to 6.3 are not used 

 

6.1 

 

6.1/(109)a) 

6.1/(109)b) 

6.1/(109)c) 

Record the method used in the Design Certificate 
(or AIP 5.1.1). 

 

6.2.4 

Longitudinal shear with transverse 
bending – check of concrete 
crushing 

Method of 6.2.4/(105) 

 

Method of Annex MM 

Record in the Design Certificate if the verification 
is not satisfied and the refined method in Annex 
MM is used. 

 

6.8.7 

Concrete Fatigue  

Equivalent damage (6.8.7(1)) 

Static verification (6.8.7(2)) 

 

AIP 5.1.2  

Annex KK 
 

General method (KK.3) 
Incremental (KK.4) 

Linear viscoelasticity methods (KK.5) 

Ageing coefficient (KK.6) 

Record the method used in the Design Certificate 
(or AIP). 

 

PD6687-2:2008 Recommendations for the design of structures to BS EN 1992-2:2005 

6.5 Plastic Analysis BS EN 1992-1-
1:2004 Clause 5.6 

BS EN 1992-2:2005, 5.6.1 (101)P allows the use of plastic analysis when 
permitted by National Authorities.  Permission for the use of plastic 

Record request to use plastic analysis in the AIP 
5.1.1. 
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analysis should therefore be sought from the relevant body on a project-
specific basis, see 2.1 of this Standard.  Typically this will be part of the 
technical approval process. 

12 Additional rules for external 
prestressing 

The following additional rules are recommended for the design of 
structures with external prestressing.  The need for their application 
should be determined on a project-specific basis. 

Define and record the additional rules to be 
applied in the AIP 5.1.1 / 5.1.3. 

 

BS EN 1993-1-1:2005 Eurocode 3: Design of steel structures – Part 1-1 General rules and rules for buildings 

5.2.2(3) 

Treatment of second order effects 
and imperfections 

a) – both totally by global analysis 

b) – partially by global analysis and partially through individual stability 
checks of members according to 6.3 

c) – for  basic cases by individual stability checks of equivalent members 
according to 6.3 using appropriate buckling lengths according to the 
global buckling mode of the structure. 

Record method to be used in the AIP 5.1.1. 

 

 

5.3.2 
Imperfections for analysis 

§5.3.2(3) – combination of local bow and global sway imperfections 
 

§5.3.2(11) – unique imperfection from shape of critical buckling mode 

AIP 5.1.1 or Design Certificate  

7.1 (3) Serviceability limit states, 
General 

Any serviceability limit state and the associated loading and analysis 
model should be specified for a project. 

Record serviceability limit state and the 
associated loading and analysis model in the AIP 
5.1.3 

 

BS EN 1993-1-5:2006 Eurocode 3: Design of steel structures – Part 1-5: Plated structural elements 

2.3 or 2.4 

Stress calculation 

Use effective width models (§2.3) 

Use reduced stress method (§2.4) 

Record method used in the Design Certificate or 
AIP. 

 

3.3(1) 

Calculation of shear lag effective 
widths at ULS 

a) elastic calculation 

b) combined shear lag and plate buckling 

c) elastic-plastic calculation 

Design Certificate or AIP  

4.4(2) 

Effective cross-section for outstand 
compression elements 

Use k  from Table 4.1 or Table 4.2 

Determine  k  from more accurate calculation 

 

Design Certificate or AIP  

4.4(4), (5) 

Class 4 section design buckling 
resistance 

Use plate slenderness p 

Use second order analysis as appropriate and slenderness p,red 

Design Certificate or AIP   

9.2.1(8) 
Torsional buckling of stiffeners 

Criterion given by equation (9.3) 
More advanced method 

Only record details in the AIP if a more advanced 
method is to be used. 

Information to be recorded only if recommended 
values or methods are not to be used. 

9.2.1(9) 

Torsional buckling of stiffeners 

Criterion given by equation (9.4) 

More advanced method 

Only record details in the AIP if a more advanced 
method is to be used. 

Information to be recorded only if recommended 
values or methods are not to be used. 

10(5) 

Reduction factor  

Use of equation (10.4) 

Use of equation (10.5) 

AIP 5.1.1  

A.1(2) 

Buckling coefficient k ,p 

Use of application rules supplied 

Use of first principles 
Record method used in obtaining k ,p in the 
Design Certificate. 

 

C.2(1) Project Specification to give conditions for use of FEM AIP 5.1.1  
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Use of FE analysis 

C.5(2) 

Use of imperfections 

Equivalent geometric imperfections 

More refined analysis 

Only record in the AIP 5.1.1 if a more refined 
analysis is to be used. 

Information to be recorded only if recommended 
values or methods are not to be used. 

C.6(2) 

Non-linear analysis of plates to EC3-
1-5 Annex C – stress-strain curve 

Use of 3-1-5/C.6(2) curve a) 

Use of 3-1-5/C.6(2) curve b) 

Use of 3-1-5/C.6(2) curve c) 

Use of 3-1-5/C.6(2) curve d) 

 

AIP 5.1.1  

C.8 

Limit state criteria 

Criteria given in §C.8(1) 

Other criteria: e.g. attainment of the yielding criterion 

Record details of any other criteria to be used in 
the AIP 5.1.1 

 

E.1(1) 

Effective areas for the ultimate limit 
state 

Method in §4.4(2) and §4.4(4) 

Method in §E.1 

Record method used in the Design Certificate.  

NA to BS EN 1993-1-5:2006 UK National Annex to Eurocode 3: Design of steel structures – Part 1-5 Plated structural elements 

NA.2.11 - BS EN 1993-1-5:2006, 
C.2(1) 

Conditions for the use of FEM analysis in design should be specified for 
the particular project. 

Record conditions for the use of FEM analysis in 
the AIP 5.1. 

 

BS EN 1993-1-8:2005 Eurocode 3: Design of steel structures – Part  1-8: Design of joints 

2.4(2) 
Calculation of resistance of joints 

Use of linear elastic calculation 
Use of elastic-plastic calculation 

Design Certificate or AIP  

Table 6.2 

Calculation of prying forces 

Method 1 

Method 2 

Design Certificate or AIP  

BS EN 1993-1-9:2005 Eurocode 3: Design of steel structures – Part 1-9: Fatigue 

6.4(1) 

Design value of modified nominal 
stress range 

Determine according to equation (6.3) 

More accurate calculation 

Design Certificate or AIP  

A.3  

Cycle counting: Stress histories 
evaluation 

Rainflow method 

Reservoir method 

Stress ranges & number of cycles 

Mean stresses 

Design Certificate or AIP  

NA to BS EN 1993-1-9:2005 UK National Annex to Eurocode 3: Design of steel structures – Part 1-9 Fatigue 

NA.2.10 Fatigue strength categories 
not covered by Tables 8.1 to 8.10 or 
Annex B BS EN 1993-1-9:2005, 
Clause 7.1 (5) 

Fatigue strength categories for details not covered by BS EN 1993-1-9 
should be given for individual projects. 

 

Record fatigue strength categories used in the 
Design Certificate. 

 

PD6695-1-9:2008 Recommendations for the design of structures to BS EN 1993-1-9 

4.2 Test specimens – Determining 
fatigue strengths from tests BS EN 
1993-1-9:2005, 2(4) 

   

BS EN 1993-1-10:2005 Eurocode 3: Design of steel structures – Part 1-10: Material toughness and through-thickness properties 
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2.1(2) 

Elements not subject to tension, 
welding or fatigue 

Conservative rules in §2 

Evaluation using fracture mechanism (§2.4) 

Certificate  

2.2(3) 

Methods to determine the toughness 
requirement 

Fracture mechanics method 

Numerical evaluation 

Certificate  

BS EN 1993-1-11:2006 Eurocode 3: Design of steel structures – Part 1-11 Design of structures with tension components 

2.2(2) Note 

Load factors for permanent loads 
(G) and prestress (P) (see also cl. 
5.3) 

Same load factor applied to entity “G + P” 

Separate factors applied to G and P 

Design Certificate or AIP  

2.3.6(1) 

Design for cable replacement 

During replacement of tension components, all elements of the structure 
should satisfy the relevant serviceability and ultimate limit state 
requirements without any restrictions to traffic or other imposed loads. 

AIP 5.1.1  

2.3.6(2) 
Design for cable accidental loss 

Structures should be designed to accommodate the loss of any one 
hanger at ULS, stay or main cable without any restrictions to traffic or 
other imposed loads. 

AIP 5.1.1  

5.4 

Global analysis to allow for non-
linearities 

Cable sag catered for in non-linear analysis 

Cable sag accounted for by Ernst equation 

AIP 5.1.1  

B(6) 

Monitoring cables after installation 

Project Specification to specify: 

Monitoring regime and duration 

Replacement procedure 

AIP 3.8  

NA to BS EN 1993-1-11:2006 UK National Annex to Eurocode 3: Design of steel structures – Part 1-11 Design of structures with tension components 

NA.2.1 (1) NOTE Replacement and 
loss of tension components BS EN 
1993-1-11:2006, 2.3.6 

If restrictions to traffic and other imposed loads are considered, the 
restrictions measures should be detailed in the Project Specification. 

Record restriction measures in the AIP 3.8.1 if 
restriction to traffic and other imposed loads are 
considered. 

 

NA.2.1 (2) NOTE Replacement and 
loss of tension components BS EN 
1993-1-11:2006, 2.3.6 

Unless specified otherwise for specific projects, structures should be 
designed to accommodate the loss of any one hanger, stay without any 
restrictions to traffic or other imposed loads. The structure should be 
designed to satisfy all ultimate limit state requirements in the accidental 
combination, including the dynamic effect of cable removal in NOTE 2 of 
2.3.6(2). 

 

Where a structure cannot be designed to accommodate the loss of a 
particular tension component, the Project Specification should specify 
the protection measures to be adopted to prevent sudden removal of that 
tension component 

Give details in AIP if structure is not designed to 
accommodate the loss of any one hanger, stay 
without any restrictions to traffic or other 
imposed loads. 
 

 

 

 

 

 

Specify in the AIP the protection measures for 
the prevention of sudden removal of tension 
components. 

 

NA.2.3 (1) Note 6 

Strengths of steels and wires 

At present there is no limit to the maximum value for fu. However the 
current ongoing research might find that extra high strength wire is more 
susceptible to premature failure. Wires of tensile strengths greater than 
the recommended maximum value should be agreed and specified in the 

Specify the tensile strength of wires if it is 
greater than the recommended maximum in the 
Project Specification. 
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[BS EN 1993-1-11:2006, 3.1] Project Specification. 

NA.2.4 Corrosion protection of the 
exterior of Group B tension 
components BS EN 1993-1-11:2006, 
4.4 – (2) NOTE 1 

The corrosion resistance class for the stainless steel should be specified 
for the individual projects. 

Specify in the AIP the corrosion resistance class 
for the stainless steel for the individual project. 

 

NA.2.7 Persistent design situation 
during service EN 1993-1-11:2006, 
5.3 – (2) NOTE   

The aforementioned structures are therefore not within the scope of BS 
EN 1993-1-11:2006, 5.3.  If the rules of BS EN 1993-1-11 are applied to 
such structure types it is suggested that the actions P and G should have 
partial factors applied to them separately as required in 5.2 (3).  In such 
cases the project specification should give the values of G and P that are 
to be used. 

Specify in the AIP the values of G and P for the 
individual project. 

 

NA.2.13 (1) Note 

Waterproofing 

[BS EN 1993-1-11:2006, A.4.5.1] 

The tension components should be tested for water-tightness in 
accordance with article 11.3 of SETRA Cable Stays [1] unless an 
alternative test is specified in the Project Specification. 

Specify details of any alternative test used in the 
Project Specification 

 

NA.2.15 (6) Note 

Annex B – Transport, storage, 
handling 

Monitoring might be required to confirm that the design assumptions, 
such as final forces in tension components and vibration of tension 
components due to wind, rain and traffic, have been met in the completed 
structure. The Project Specification should specify the required 
monitoring regime and its duration. 

 

Details of maintenance procedures should be provided which should 
include at least: 

Procedures for minor and major maintenance operations expected during 
the design lifetime of the tension components; 

The replacement procedure for a tension component in accordance with 
the design assumptions made in the Project Specification. 

Specify the required monitoring regime and its 
duration for tension components in the Project 
Specification 

 

 

 

 

 

 

Specify the replacement procedure for a tension 
component in the design assumptions in the 
Project Specification 

 

NA to BS EN 1993-1-12:2007 UK National Annex to Eurocode 3: Design of steel structures – Part 1-12 Additional rules for the extension of EN 1993 up to steel grades S 700 

NA.2.2.1 BS EN 1993-1-12:2007, 2.8 
(4.2 (2) NOTE) 

The required strength class of electrodes should be specified for the 
individual projects. 

Record the required strength class of electrodes. Project specification 

BS EN 1993-2:2006 Eurocode 3: Design of steel structures – Part 2: Steel bridges 

2.1.3.4(1) 
Components which need to be 
designed for accidental design 
situations 

Project Specification to specify components which need to be designed 
for accidental design situations 

AIP 4.1.7 Information to be recorded if special components 
have been identified. 

3.4(1) 

Types of cable which are deemed to 
satisfy the requirements for 
durability 

Project Specification to specify the types of cable which are deemed to 
satisfy the requirements for durability 

AIP  

5.2.1(4) 

Global analysis 

crit 10) 

First order theory 

Second order theory 

No additional information given in NA to BS EN 
1993-2 cl. NA.2.15. 

 

Record method used in Design Certificate. 

 

5.4.1 Plastic global analysis Record specified circumstances where plastic  
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Non-linear analysis of plates to EC3-
1-5 Annex C – stress-strain curve 

BS EN 1993-1-5 clause C.6(2) curve a) 

BS EN 1993-1-5 clause C.6(2) curve b) 

BS EN 1993-1-5 clause C.6(2) curve c) 

BS EN 1993-1-5 clause C.6(2) curve d) 

global analysis can be used in AIP 5.1.1; 
alternatively record stress-strain curve used in 
Finite Element Analysis in the Design Certificate. 

6.2.8(1) 

Bending, axial load, shear and 
transverse loads 

Interaction methods (6.2.8 to 6.2.10) 

Interaction of stresses (6.2.1) 

Record method used in the Design Certificate.  

6.3.1.5(1) 

Use of class 3 sect. prop. With 
stress limits 

Use class 4 sec. prop. 

Use class 3 sec. prop. with stress limit. 

Record option used in the Design Certificate.  

6.3.3 

Members in bending and axial 
compression 

Use of BS EN 1993-2 clause 6.3.3(1) 

Use of BS EN 1993-1-1 clause 6.3.3(4) with interaction factors calculated 
in accordance with Annex A [(5) Note 1 alternative method 1] 
Use of BS EN 1993-1-1 clause 6.3.3(4) with interaction factors calculated 
in accordance with Annex B [(5) Note 1 alternative method 2] 

Use of BS EN 1993-1-1 clause 6.3.4 

Use of BS EN 1993-2 clause 6.3.4.2(2) 

Record method used in the Design Certificate.  

7.11(2) 

Design of joint details if access is 
not provided 

All parts effectively sealed against corrosion (with corrosion allowance) 

Use of weathering steel 

Record method to be used in the AIP 3.8.2  

9.4.1 

Fatigue stress range 

Use method of EN 1993-2/9 

Use stress histories 

Record method used in the Design Certificate.  

BS EN 1993-5:2007 Eurocode 3: Design of steel structures – Part 5 Piling 

2.3 (2) Serviceability limit state 
criteria 

Values for the limits given in (1), in relation to the combination of actions 
to be taken into account according to EN 1990, should be defined for 
each project. 

Record the values for the limits in relation to the 
combination of actions to be taken into account 
in the AIP5.1.2 

 

2.3 (3) Serviceability limit state 
criteria 

Where relevant, values for limits imposed by adjacent structures should 
be defined for the project. 

Only record in the AIP 5.1.2 if values for limits 
are to be imposed by adjacent structures. 

Information to be recorded only if recommended 
values or methods are not to be used. 

4.1 (6) Durability, General The required design working life for sheet piling and bearing piles should 
be given for each project. 

Record the design working life in the AIP 3.1  

4.1 (8) Durability, General Corrosion protection systems should be defined for each project. Record the corrosion protection systems in the 
AIP 

 

5.5.1 (4)P Combined walls, General It should be stated for each project and agreed with the client whether 
driving imperfections need to be considered in the design of the 
combined wall.  The design values of any driving imperfections shall be 
given as percentages of the length of the primary element, assuming a 
linear distribution. 

Agree and record in the AIP whether driving 
imperfections need to be considered in the 
design of the combined wall. 

 

6.1 (1) Serviceability limit states, 
Basis 

The significance of settlements and vibrations, and their limiting values 
in each case, should be given for the project taking into account local 
conditions. 

Record the significance of settlements and 
vibrations, and their limiting values in each case 
in the AIP. 

 

BS EN 1994-2:2005 Eurocode 4: Design of composite steel and concrete structures – Part 2: General rules and rules for bridges 

5.3.2(1) Equivalent geometric imperfections should be used with values that 
reflect the possible effects of system imperfections and also member 

Record whether equivalent geometric 
imperfections are used or included in the 
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Imperfection for bridges imperfections unless these effects are included in the resistance 
formulae. 

resistance formulae in the Design Certificate. 

5.4.2.8(4) 

Determination of internal forces in 
tension members 

Simplified method in (5) 

Method in (6) and (7) 

A more accurate method according to (2) and (3). 

Record details of a more accurate method 
according to (2) and (3) to be used in AIP, or 
record in the Design Certificate which of (5) or (6) 
and (7) is used 

 

5.4.2.9(2) 

Filler beam decks for bridges 

Analysis to consider transverse distribution of forces 

Simplified analysis assuming transverse rigid behaviour. 

AIP 5.1  

5.4.2.9(3) 

Account of deformations in filler 
beam decks 

Orthotropic model. 

Consider concrete as a discontinuous medium. 

General methods (5.4.3) 

Record method to be used in the AIP 5.1.3  

6.2.1.5(9) 

Elastic bending strength for Class 4 
sections 

Method given in (7) and (8) – section 4 of EN 1993-1-5 

Section 10 of EN1993-1-5 

Record method to be used in the AIP 5.3  

6.2.2.3(2) 

Contribution of concrete slab in 
shear buckling resistance 

Design shear connection for tension field action 

Neglect slab in shear design 

Record method used in Design Certificate.  

6.3.4(2) 

Distribution of vertical shear 

Assume shear carried on steel beam and reinforced concrete section  in 
proportional to contributions of steel and reinforcement 

Use a more accurate method 

Record details of a more accurate method to be 
used in AIP, or record in the Design Certificate if 
shear is assumed to be carried on steel beam 
and reinforced concrete section  in proportional 
to contributions of steel and reinforcement 

 

6.4.1(3) 

LTB of composite beams 

EN 1993-1-1 cl. 6.3.2.1 to 6.3.2.3 

EN 1993-1-1 cl. 6.3.4 

EN 1994-2 cl. 6.4.2 

EN 1993-2 cl. 6.3.4.2 

Record method used in the Design Certificate.  

6.7.1(6) 

Composite compression members 
with bending and axial force 

Non linear cross section resistance and global analysis to 4-2/6.7.2 

Simplified method based on slenderness calculation to 4-2/6.7.2 

Design Certificate or AIP  

NA to BS EN 1997-1:2004 National Annex to Eurocode 7: Geotechnical design – Part 1 General rules 

NA.3.4 BS EN 1997-1:2004 Annex H The limiting values of structural deformation and foundation movement 
relate primarily to building.  Limiting values of structural deformation and 
foundation movement for other civil engineering works should be 
determined for the project and agreed, where appropriate, with the client 
and other relevant authorities. 

Agree and record the limiting values of structural 
deformation and foundation movement in the AIP 
6.3 

 

A.2.1 Partial factors on actions Actions listed in BS EN 1997-1:2004, 2.4.2 for which no values are set in 
BS EN 1991 may be specified for a particular project.  The values of these 
actions and their partial factors and combination factors should be 
agreed with the client and relevant authorities. 

Agree and record in the AIP 4.1.10 or 4.7 values 
of actions, partial factors and combination 
factors for actions for which no values are set. 

 

A3.1 Partial factors on actions or the 
effect of actions 

Actions listed in BS EN 1997-1:2004, 2.4.2 for which no values are set in 
BS EN 1991 may be specified for a particular project.  The values of these 
actions and their partial factors and combination factors might need to 
be agreed with the client and relevant authorities. 

Agree and record in the AIP 4.1.10 or 4.7 values 
of actions, partial factors and combination 
factors for actions for which no values are set. 

 

NA to BS EN 1998-2:2005 National Annex to Eurocode 8: Design of structures for earthquake resistance – Part 2 Bridges  
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Table NA.1 

 

Ref. 2.1(3)P of BS EN 1998-2 

Design seismic action 

Reference return period TNCR of seismic action for the no-collapse 
requirement may be specified on a for an individual project.  See also 8.2 
of PD 6698:2009. 

Record in the AIP 4.1.10 reference return period 
determined from the site-specific hazard 
analysis. 

Information to be recorded only if default values or 
methods are not to be used. 

Table NA.1 

 

Ref. 2.1(4)P of BS EN 1998-2 

Design seismic action 

The importance classes should be established for an individual project. 
For class 3 structures, the need for the design to consider earthquake 
resistance may be specified for an individual project. 

Record in the AIP 4.1.10 the consequence class 
and the importance class of the structure.  For 
bridges in consequence class 3, record whether 
earthquake resistance will be considered in the 
design. 

 

Table NA.1 

 

Ref. 2.1(6) of BS EN 1998-2 

Design seismic action 

Where TNCR has been assessed 

on a project-specific basis, I should also be chosen 

on a project-specific basis. 

Record in the Design Certificate the value of I 
used. 

Information to be recorded only if default values or 
methods are not to be used. 

Table NA.1 
 

Ref. 4.1.2(4)P of BS EN 1998-2 

Analysis – Modelling - Masses 

The value of 2,1 for traffic loads assumed concurrent with the design 
seismic action may be specified for an individual project. 

Record in Design Certificate values of 2,1 used 
in the individual project. 

Information to be recorded only if default values or 
methods are not to be used. 

Table NA.1 

 

Ref. 6.6.2.3(3) of BS EN 1998-2 

Bearings – Elastomeric bearings 

Extent of damage to elastomeric bearings may be specified for an 
individual project, but see 8.8 of PD 6698:2009. 

Record in the AIP extent of damage to 
elastomeric bearings allowed for the individual 
project. 

 

Table NA.1 

 

Ref. 6.7.3(7) of BS EN 1998-2 

Abutments rigidly connected to the 
deck 

Value of dlim may be specified for an individual project. Record in the Design Certificate value of dlim 
used in the individual project. 

Information to be recorded only if recommended 
values or methods are not to be used. 

Table NA.1 

 
Ref. 7.4.1(1)P of BS EN 1998-2 

Seismic action – Design spectra 

Value of control period TD for the design spectrum of bridges with 
seismic isolation may be specified for an individual project, if a site-
specific hazard analysis is carried out.  See 8.10 of PD 6698:2009. 

Record in the Design Certificate value of TD used 
in the individual project. 

Information to be recorded only if recommended 
values or methods are not to be used. 

Table NA.1 

 

Ref. 7.7.1(2) of BS EN 1998-2 

Lateral restoring capability 

Values of w and d may be specified for an individual project. Record in the Design Certificate values of w and 
d used in the individual project. 

Information to be recorded only if recommended 
values or methods are not to be used. 

Table NA.1 

 

Ref. J.1(2) of BS EN 1998-2 

Factors causing variation of design 
properties 

Value of annual probability used in the calculation of Tmin and Tmax may 
be specified for an individual project.  See 8.13 of PD 6698:2009. 

Record in the Design Certificate value of annual 
probability specified for the individual project. 

Information to be recorded only if recommended 
values or methods are not to be used. 
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ANNEX E 
EXAMPLES OF EUROCODE AIPS 
 
 
 
Contents: 
 

 Retaining Wall Example AIP 
 Pier Strengthening Example AIP 
 Concrete Bridge Example AIP 

 
Note: These AIPs were developed before the guidance in Annex D, and do not 
necessarily follow the same format as shown in Annex D. The information in 
them may not be up-to date, particularly with regard to the TAS. They are 
included for illustration only. 
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RETAINING WALL EXAMPLE 
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This retaining wall example AIP is based on a scheme that has been designed to Eurocodes 
and was constructed Jan – April 2010. 
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APPROVAL IN PRINCIPAL  ADEPT Eurocode Guidance 
(Bridge and other Highway Structure)  Retaining Wall example 
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 Name of Project: ADEPT Eurocode Guidance 
 Name of Bridge or 

Structure: 
Retaining Wall example 

 Structure Ref No: Ex 3 

1. HIGHWAY DETAILS 
1.1 Type of highway: A Road 

1.2 Permitted traffic speed: 40 mph – chainage as required for each wall. 

1.3 Existing restrictions: none  

2. SITE DETAILS 
2.1 Obstacles crossed: Not applicable.  The wall retains a 180 metre length of an A 

class road. 

3. PROPOSED STRUCTURE 
3.1 Description of structure and working life:Masonry faced reinforced concrete  

retaining wall 250 metres in length with an average retained height of 3 metres. 
1.0 metres high masonry parapet. .  The working life is 120 years. 

3.2 Structural type: In-situ reinforced concrete cantilever retaining wall. 

3.3 Foundation type: Reinforced concrete.  Spread foundations (base of retaining 
wall). 

3.4 Span arrangements: Not applicable – retaining wall. 

3.5 Articulation arrangements: Not applicable – retaining wall. 

3.6 Proposed classes/levels 

3.6.1 Consequence class: CC2 

3.6.2 Reliability class: RC2 

3.6.3 Inspection level: IL2 

3.7 Road restraint system type: The road restraint system shall be a Vehicular 
Restraint System meeting the dimensional and performance requirements of 
TD19/06 with a Containment Class of N1 and a Working Width of W2.  To retain 
the character of the retaining walls in the area an unreinforced masonry parapet 
designed in accordance with BS 6779-4:1999 will be provided. 

3.8 Proposed arrangements for maintenance and inspection:  

3.7.1 Traffic management: Traffic management for inspection and 
maintenance to be described in an appropriate method statement and 
shall be in accordance with Chapter 8 of the Traffic Signs and General 
Directions. 

3.1.2 Access: Access to exposed face of retaining walls will be by ladder or 
hydraulic access platform as considered most appropriate for access. 

Access to the parapet will be from the verge. 

Approval in Principle 
 for the design of bridges 

and other highway 
structures to 

Structural Eurocodes 
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3.9 Sustainability issues considered. Materials and finishes/Materials strengths 
assumed and basis of assumptions:  

CONCRETE STRENGTH C40/50 to BS EN 206-1 

REINFORCEMENT Grade B500B to BS 4449 

EXPOSURE CONDITION Exposure classes for all wall elements: 
Chloride class XD3 
Carbonation class XC3 
Freeze thaw class XF1 

In addition for buried concrete: 
Design sulphate class is DS-1. 

FINISHES F1/U1 to all the faces of the wall. 

COATINGS TO CONCRETE 
RETAINING WALL SURFACES 

Two coats of bituminous paint or 
equivalent as SHW Clause 2004 to buried 
surfaces. 

MOVEMENT JOINT 20mm joints to be at 5.5m maximum 
centres using expanded polyethylene 
joint filter. 

Joints to be sealed using polysulphide 
joint sealant.  

 

3.10 Risks and hazards considered for design, construction, maintenance and 
demolition.  Consultation with CDM co-ordinator:  

 The following risks have been considered 
 Problems of collapse of the trench, excavation battered back at 

acceptable angle to minimise risk of collapse or use of – Temporary 
sheet piles. 

 Problems of taking down the present retaining wall. Whilst continuing 
to support the highway. 

 Buried services and overhead services – to be protected and 
supported during construction or diverted away prior to work in that 
area. 

 Air pollution – Control the dust in air during construction 
 Construction noise 
 Construction adjacent to live carriageway – Temporary local lane 

controlled by temporary lights. 
 Fall from height – Designed out with the use of vehicle/pedestrian 

restraint system. 
 Unsuitable ground conditions – A geotechnical investigation has been 

carried out at the site. 
 In Service hazards – Errant vehicles to be contained by adjacent road 

restraint system. 
3.11 Working life and estimated cost of proposed structure, together with other 

structural forms considered (including where appropriate proprietary 
manufactured structure), and the reasons for their rejection (including 
comparative whole life costs with dates of estimates): Design life is 120 
years. Estimated cost is approx. £700,000. Mass concrete, gabions and sheet 
piled retaining wall options were rejected as a reinforced concrete cantilever wall 
constitutes the most efficient and long term solution which allows the character of 
the existing wall to be re-established. 
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3.12  Proposed arrangements for construction:  

3.12.1 Traffic management: The works are to be constructed within a one 
lane closure of the carriageway. 

3.12.2 Service diversions: Service plans to be identified. 

3.12.3 Interface with existing structures: The proposed wall will interface 
with an existing masonry parapet an existing masonry parapet. 

4. DESIGN CRITERIA 
4.1 Actions:  

4.1.1 Permanent actions: The principal permanent actions are concrete & 
masonry self weight, weight of soil and earth pressure.  Self weight of 
fill to be used is 20 KN/m2. 

4.1.2 Snow, wind and thermal actions: Not applicable. 

4.1.3 Persistent actions relating to normal traffic under AW regulations 
and C&U regulations: load model LM 1 applied as surcharge in 
accordance with Draft PD 6694-1:2009. 

4.1.4 Persistent actions relating to General Order Traffic under 
STGO regulations: load model LM 3 - SV100 vehicle applied as 
surcharge in accordance with PD 6694-1:2009. 

4.1.5 Footway or footbridge persistent actions: load model LM 4 applied 
to the footway only, applied as surcharge in accordance with PD 6694-
1:2009. 

4.1.6 Persistent actions relating to Special Order Traffic, provision for 
exceptional abnormal indivisible loads including location of 
vehicle track on deck cross-section: Not applicable. 

4.1.7 Accidental actions: Vehicle collision with the parapet in accordance 
with BS EN 1991-2:2003 cl 4.7.3.3 and the NA. 

4.1.8 Actions during execution: None. 

4.1.9 Special rules for combination of actions: None. 

4.1.10 Any special actions not covered above: None. 

4.2 Heavy or high load route requirements and arrangements being made to 
preserve the route, including any provision for future heavier loads or 
future widening: Not applicable. 

4.3 Minimum headroom provided: Not applicable – retaining wall. 
(including allowance for vertical sag compensation and maximum 
deflection of structure) 

4.4 Authorities consulted and any special conditions required:  

 Statutory undertakers were consulted to ascertain the presence of 
plant.  These consultations indicated there is: 

 1No. overhead electricity cable crossing structure at chainage 
of 110m (United Utilities) 

 United Utilities have indicated that the overhead cable must be diverted 
following commencement of the works. The proposed new location will 
be at approximately chainage 200m. No services were present to the 
rear of the wall. 

4.5 Standards and documents 

4.5.1 List of relevant documents from the TAS: See Appendix A. 

4.5.2 Additional relevant Standards and publications: None. 
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4.6 Proposed departures from Standards given in 4.5: None. 

4.7 Proposed methods for dealing with aspects not covered by Standards in 
4.5: None. 

4.8 List of record of options and choices (for Category 2 or 3 checks): None. 

5. STRUCTURAL ANALYSIS 
5.1 Methods of analysis proposed for superstructure, substructure and 

foundations:  

 The retaining wall will be analysed statically by hand on a metre strip basis as a 
backfilled cantilever retaining wall. The wall will be subjected to horizontal earth 
pressure, live load surcharge, and vehicle impact load where applicable. 

5.2 Description and diagram of idealised structure to be used for analysis:  

 See Appendix B for a diagram of the idealised structure.  

5.3 Assumptions intended for calculation of structural element stiffness:  

 Flexural stiffness of elements will be based on plain uncracked sections and will 
be calculated from the gross concrete sections ignoring any steel reinforcement. 

5.4 Proposed range of angle of shearing resistance representative of the soil 
type(s) concerned to be used in the design of earth retaining elements:  

 Soil description Proposed range of angle of 
shearing resistance ( ’) 

1 Firm clay 27.5 – 33º (see section 6.2) 
  
 In accordance with PD6694-1:2009 cl 3.7 a model factor of 1.2 will be applied to 

Ka and K0 for unfavourable pressures at the ultimate limit state. 

6. GEOTECHNICAL CONDITIONS 
6.1 Acceptance of recommendations of the Geotechnical Design Report to be 

used in the design and reasons for any proposed changes: The design will 
be based on the report entitled “Report name” reference “report ref.”, dated 
“Report date” by “Author”. 
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6.2 Geotechnical Design Report Summary Information: 

STRUCTURE NAME 
Retaining Wall example 

CHAINAGE and OS Grid Reference 

SD 955E 172N 

Reference/ 
Comments 

STRUCTURE TYPE 
Reinforced concrete retaining wall 

AIP Ref No.   
Ex 3 

 

DESIGNER’S GEOTECHNICAL 
ADVISOR 
Impact Partnership 

DESIGN LIFE 120 years  

GEOTECHNICAL CATEGORY 

2 
QUANTITATIVE GEOTECHNICAL 
INVESTIGATIONS 
See 6.1 above. 

See HD22/08 cl 
3.2 & 3.3 and BS 
EN1997-1 cl 
2.1(10) – (21) 

SOILS / GEOLOGY 
Site consists of made ground, silt, 
clay and sandstone deposits 
overlying lower coal measures. 

RELEVANT TRIAL HOLES 
BH01, BH02, TP01B, TP02A 1, TP02A 
2, TP02B HR2 CR1, HR2 CR2 

 

Strata Typical Depths  

Made Ground 
Clay 
Siltstone/mudstone 
 

From 0.0m to 0.5m-0.8m. 
From 0.5m to 2.0m-3.7m. 
From 2.0m-3.7m to 5.45m-6.0m. 

 

PREVIOUS GROUND HISTORY 
The existing wall and road were constructed around 1930.   
After investigations, problems associated with coal mining are not envisaged. 

 

CONTAMINATED GROUND RISK ASSESSMENT REQUIRED No  

GROUND WATER not encountered  

PROTECTION OF STRUCTURE AGAINST CHEMICAL ATTACK: ACEC 
classification AC-2z.   

 

EARTH PRESSURE VALUE 
Range of angle of shearing resistance ( ’): 33º taken as benchmark, to 
which partial factors are applied. 
Set M1:  = 33º (Ka = 0.29, K0 = 0.46, Kp = 3.39) 
Set EQU:  = 30.6º (Ka = 0.33, K0 = 0.49, Kp = 3.07) 
Set M2:  = 27.5º (Ka = 0.37, K0 = 0.54, Kp = 2.71) 
Fill density 20 KN/m3 

 

SPREAD FOUNDATIONS  

Structure 
Element 

Founding 
Stratum 

Founding 
Level 
(m AOD) 

Footing Size Bearing 
Resistance 
(KN/m2) 

 

Base of 
retaining 
wall 

Firm clay Varies 
depending 
on design 
of each wall 
section 

Length of 5m; 
Width varies 
depending on 
design of each wall 
section 

To be 
calculated 
using Brinch 
Hansen 
method 

…ULS Comb 1 

…ULS Comb 2 

…SLS 
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Geotechnical Design Report Summary Information: (continued) 

PILE DESIGN: Not applicable  

Structure 
Element 

Founding 
Stratum 

Toe Level 
(m AOD) 

Pile dia 
(m) 

Pile 
Length 
(m) 

Pile 
Resistance 
(KN) 

 

         

    

    

…ULS Comb 1 

…ULS Comb 2 

…SLS 

Pile type ...................................................................  
Criteria for selecting pile toe level .............................  
Allowance for negative skin friction within design ......  

 

DIFFERENTIAL SETTLEMENT: Not applicable  

GEOTECHNICAL SUPERVISION / MONITORING  
 

6.3 Differential settlement to be allowed for in the design of the structure: Not 
applicable 

6.4 If the Geotechnical Design Report is not yet available, state when the 
results are expected and list the sources of information used to justify the 
preliminary choice of foundations: Report is available. 

7. CHECKING 
7.1 Proposed Category: Category 2. Check will be undertaken using past best 

practice to British Standards.  

7.2 If Category 3, name of proposed independent Checker: Not applicable 

7.3 Erection proposals or temporary works for which an independent check will 
be required, listing parts of the structure affected with reasons for 
recommending an independent check: Not applicable 

8. DRAWINGS AND DOCUMENTS 
8.1 List of drawings (including numbers) and documents accompanying the 

submission:   

 A1/809560/477/300 Existing General Arrangement and Location 
 A1/809560/477/301 Proposed General Arrangement 

 
8.2 List of record of options and choices (for Category 2 or 3 only): Not 

applicable. 
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9. THE ABOVE IS SUBMITTED FOR ACCEPTANCE 

Signed  ___________________________________  

Name  ___________________________________  
 Design Team Leader 

Engineering Qualifications  ___________________________________   

Name of Organisation  ___________________________________  

Date  ___________________________________  

10. THE ABOVE IS REJECTED/AGREED SUBJECT TO THE AMENDMENTS AND 
CONDITIONS SHOWN BELOW 

Signed  ___________________________________  

Name  ___________________________________  

Position Held  ___________________________________  

Engineering Qualifications  ___________________________________   

TAA Rochdale Borough Council ______________  

Date  ___________________________________  
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APPENDIX A TECHNICAL APPROVAL SCHEDULE (TAS) 

Schedule of Documents Relating to Design of Highway Bridges and Structures using 
Structural Eurocodes 

British Standards (Non-conflicting with Eurocodes) 

Document 
Reference Title Date 

BS 8500 Concrete. Complementary British Standard to BS 
EN 206-1. Method of specifying and guidance for the 
specifier 

2006 

BS EN 1317-1 
Road Restraints Systems – Terminology and 
general criteria for test methods 1998 

BS EN 1317-2 
Road Restraint Systems – Performance classes, 
impact test acceptance criteria and test methods for 
safety barriers 

1998 

BS EN 1317-3 
Road Restraint Systems – Performance classes, 
impact test acceptance criteria and test methods for 
crash cushions 

2000 

DD ENV 1317-4 
Road Restraint Systems – Performance classes, 
impact test acceptance criteria and test methods for 
terminals and transitions of safety barriers 

2002 

BS EN 1337-1: Structural bearings. General design rules 2000 

BS EN 14388 Road traffic noise reducing devices. Specifications. 2005 

BS EN 15050 Precast concrete products.  Bridge Elements 2007 

 

Eurocodes 

Eurocode Part Title Publication 
Date 

UK National 
Annex 

Publication 
Date 

Eurocode 0 Basis of Structural Design 

BS EN 1990 Eurocode 0: Basis of structural design 2002 2004 

Eurocode 1 Actions on Structures   

BS EN 1991-1-1 Actions on structures – Part 1-1: General actions – 
Densities, self-weight and imposed loads for buildings 

2002 2005 

BS EN 1991-1-3 Actions on structures – Part 1-3: General actions – Snow 
loads 

2003 2005 
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Eurocodes 

Eurocode Part Title Publication 
Date 

UK National 
Annex 

Publication 
Date 

BS EN 1991-1-4 Actions on structures – Part 1-4: General actions – Wind 
actions 

2005 2008 

BS EN 1991-1-5 Actions on structures – Part 1-5: General actions – 
Thermal actions 

2004 2007 

BS EN 1991-1-6 Actions on structures – Part 1-6: General actions – 
Actions during execution 

2005 2008 

BS EN 1991-1-7 Actions on structures – Part 1-7: General actions – 
Accidental actions 

2006 2008 

BS EN 1991-2 Actions on structures – Part 2: Traffic loads on bridges 2003 2008 

Eurocode 2 Design of Concrete Structures 

BS EN 1992-1-1 Design of concrete structures – Part 1-1: General rules 
and rules for buildings 

2004 2005 

BS EN 1992-2 Design of concrete structures – Part 2: Concrete bridges 
– Design and detailing rules 

2005 2007 

BS EN 1992-3 Design of concrete structures – Part 3: Liquid retaining 
and containment structures 

2006 2007 

Eurocode 3 Design of Steel Structures   

BS EN 1993-1-1 Design of steel structures – Part 1-1: General rules and 
rules for buildings 

2005 2008 

BS EN 1993-1-4 Design of steel structures – Part 1-4: General rules– 
Supplementary rules for stainless steels 2006 2009 

BS EN 1993-1-5 Design of steel structures – Part 1-5: Plated structural 
elements 2006 2008 

BS EN 1993-1-6 Design of steel structures – Part 1-6: Strength and 
stability of shell structures 2007 2007 

BS EN 1993-1-7 Design of steel structures – Part 1-7: Plated structures 
subject to out of plane loading 2007 2007 

BS EN 1993-1-8 Design of steel structures – Part 1-8: Design of joints 2005 2008 

BS EN 1993-1-9 Design of steel structures – Part 1-9: Fatigue 2005 2008 

BS EN 1993-1-
10 

Design of steel structures – Part 1-10: General – Material 
toughness and through thickness properties 2005 2009 

BS EN 1993-1-
11 

Design of steel structures – Part 1-11: Design of 
structures with tension components 2006 2008 
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Eurocodes 

Eurocode Part Title Publication 
Date 

UK National 
Annex 

Publication 
Date 

BS EN 1993-1-
12 

Design of steel structures – Part 1-12: Additional rules for 
the extension of EN 1993 up to steel grades S700  2007 2008 

BS EN 1993-2 Design of steel structures – Part 2-1: Steel bridges 2006 2008 

BS EN 1993-5 Design of steel structures – Part 5: Piling 2007 2009 

Eurocode 4 Design of Composite and Concrete Structures 

BS EN 1994-2 Design of composite steel and concrete structures – Part 
2: Bridges 2005 2007 

Eurocode 5 Design of Timber Structures 

BS EN 1995-1-1 Design of timber structures – Part 1-1: General – 
Common rules and rules for buildings 2004 2006 

BS EN 1995-2 Design of timber structures – Part 2: Bridges 2004 2006 

Eurocode 6 Design of Masonry Structures 

BS EN 1996-1-1 Design of masonry structures – Part 1-1: General rules 
for reinforced and unreinforced masonry structures. 2005 2007 

BS EN 1996-2 
Design of masonry structures – Part 2: Design 
considerations, selection of materials and execution of 
masonry. 

2006 2007 

BS EN 1996-3 Design of masonry structures – Part 3: Simplified 
calculation methods for unreinforced masonry structures 2006 2007 

Eurocode 7 Geotechnical design 

BS EN 1997-1 Geotechnical design – Part 1: General rules 2004 2007 

BS EN 1997-2 Geotechnical design – Part 2: Ground investigation and 
testing 2007 2009 

Eurocode 8 Design Of Structures For Earthquake Resistance 

BS EN 1998-1 Design of structures for earthquake resistance – Part 1: 
General rules seismic actions and rules for buildings 2005 2008 

BS EN 1998-2 Design of structures for earthquake resistance – Part 2: 
Bridges 2005 2009 

BS EN 1998-5 

Design of structures for earthquake resistance – Part 5: 
Foundations, retaining structures and geotechnical 
aspects 

 

2005 2008 
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Eurocodes 

Eurocode Part Title Publication 
Date 

UK National 
Annex 

Publication 
Date 

Eurocode 9 Design Of Aluminium Structures 

BS EN 1999-1-1 Design of aluminium structures – Part 1-1: Design of 
Aluminium Structures – General Structural rules 2007 2008 

BS EN 1999-1-3 Design of aluminium structures – Part 1-3: Design of 
Aluminium Structures –Structures susceptible to fatigue 2007 2008 

BS EN 1999-1-4 Design of aluminium structures – Part 1-4: Design of 
Aluminium Structures – Cold-formed structural sheeting 2007 2009 

 
 

BSI Published Documents 

Document 
Reference Title Date 

PD 6688-1-1 Background paper to the UK National Annex to BS 
EN 1991-1-1  

(under preparation at 
the time of publication 
of this document) 

PD 6688-1-4 Background paper to the UK National Annex to BS 
EN 1991-1-4 2009 

PD 6688-1-7 Recommendations for the design of structures to BS 
EN 1991-1-7 2009 

PD 6688-2 Recommendations for the design of structures to BS 
EN 1991-2 

(under preparation at 
the time of publication 
of this document) 

PD 6687-1 Background paper to the UK National Annexes to 
BS EN 1992 2006 

PD 6687-2 Recommendations for the design of structures to BS 
EN 1992 2008 

PD 6695-1-9 Recommendations for the design of structures to BS 
EN 1993-1-9 2008 

PD 6695-1-10 Recommendations for the design of structures to BS 
EN 1993-1-10 

(under preparation at 
the time of publication 
of this document) 

PD 6695-2 Recommendations for the design of bridges to BS 
EN 1993 2008 

PD 6696-2 Background paper to BS EN 1994-2 and the UK 
National Annex to BS EN 1994-2 2007 
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BSI Published Documents 

Document 
Reference Title Date 

PD 6694-1 
(draft) 

Recommendations for the design of structures 
subject to traffic loading to BS EN 1997-1:2004 

(under preparation at 
the time of publication 
of this document) 

PD 6698 Recommendations for the design of structures for 
earthquake resistance to BS EN 1998 2009 

PD 6703 Structural bearings – Guidance on the use of 
structural bearings 

(under preparation at 
the time of publication 
of this document) 

PD 6705-2 Recommendations on the execution of steel bridges 
to BS EN 1090-2 

(under preparation at 
the time of publication 
of this document) 

 

Execution Standards 

Document 
Reference Title Date 

BS EN 1090-1 
Execution of steel structures and aluminium 
structures.  Requirements for conformity 
assessment of structural components 

2009 

BS EN 1090-2 
Execution of steel structures and aluminium 
structures.  Technical requirements for the execution 
of steel structures 

2008 

BS EN 1090-3 
Execution of steel structures and aluminium 
structures.  Technical requirements for the execution 
of aluminium structures 

2008 

BS EN 13670 Execution of concrete structures 2009 

 

Miscellaneous 

Circular Roads No 61/72 – Routes for heavy and high abnormal loads 

Traffic Management Act 2004 

Construction (Design and Management) Regulations 2007 
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The Manual of Contract Documents for Highway Works (MCDHW) 

Title Date of Issue 

Volume 1: Specification for Highway Works  

Volume 2: Notes for Guidance on the Specification for Highway Works  

Volume 3: Highway Construction Details  

 
 

The Design Manual for Roads and Bridges (DMRB) (Non-conflicting with 
Eurocodes) 

The following have been reproduced from the current alpha-numeric index in the DMRB, 
Volume 1, Section 0, Part 1. Issued February 2009 

Document 
Reference Title Date of 

Issue 
Decimal 
Ref. 

General Requirements, Standards (GD Series) 

GD 01/08 Introduction to the Design Manual for Roads and Bridges (DMRB) 

GD 02/08 Quality Management Systems for Highway Design 

Bridges and Structures, Advice Notes (BA Series) 

BA 28/92 
 

Evaluation of Maintenance Costs in Comparing 
Alternative Designs for Highway Structures 

Aug 1992 
 

1.2.2 
 

BA 41/98 The Design and Appearance of Bridges Feb 1998 1.3.11 

BA 43/94 
 

Strengthening, Repair and Monitoring of Post- tensioned 
Concrete Bridge Decks 

Dec 1994 
 

3.3.2 
 

BA 47/99 Waterproofing and Surfacing Concrete Bridge Decks Aug 1999 2.3.5 

BA 57/01 Design for Durability Aug 2001 1.3.8 

BA 67/96 Enclosure of Bridges Aug 1996 2.2.8 

BA 82/00 Formation of Continuity Joints in Bridge Decks Nov 2000 2.3.7 

BA 83/02 Cathodic Protection for Use in Reinforced Concrete 
Highway Structures 

Feb 2002 3.3.3 

BA 84/02 Use of Stainless Steel Reinforced in Highway Structures Feb 2002 1.3.15 

BA 85/04 Coatings for Concrete Highway Structures & Ancillary 
Structures 

May 2004 
 

2.4.3 
 

BA 86/06 Advice Notes on the Non-destructive Testing of Highway 
Structures 

Aug 2006 
 

3.1.7 
 

BA 92/07 
 

The Use of Recycled Concrete Aggregates in  
Structural Concrete 

May 2007 
 

2.3.9 
 

Bridges and Structures, Standards (BD Series) 

BD 2/05 Technical Approval of Highway Structures Aug 2005 1.1.1 
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Document 
Reference Title Date of 

Issue 
Decimal 
Ref. 

BD 7/01 Weathering Steel for Highway Structures Nov 2001 2.3.8 

BD 10/97 Design of Highway Structures in Areas of Mining 
Subsidence 

May 1997 1.3.14 

BD 29/04 Design Criteria for Footbridges Aug 2004 2.2.8 

BD 35/06 Quality Assurance Scheme for Paints and Similar 
Protective Coatings 

May 2006 2.4.1 

BD 36/92 Evaluation of Maintenance Costs in Comparing Alternative 
Designs for Highway Structures 

Aug 1992 1.2.1 

BD 43/03 The Impregnation of Reinforced and Prestressed Concrete 
Highway Structures using Hydrophobic  
Pore-Lining Impregnants 

Feb 2003 2.4.2 

BD 47/99 Waterproofing and Surfacing of Concrete Bridge  
Decks 

Aug 1999 2.3.4 

BD 51/98 Portal and Cantilever Signs/Signal Gantries May 1998 2.2.4 

BD 57/01 Design for Durability Aug 2001 1.3.7 

BD 67/96 Enclosure of Bridges Aug 1996 2.2.7 

BD 78/99 Design of Road Tunnels Aug 1999 2.2.9 

BD 91/04 Unreinforced Masonry Arch Bridges Nov 2004 2.2.14 

BD 94/07 Design of Minor Structures Feb 2007 2.2.1 

Bridges and Structures, Technical Memoranda (BE Series) 

BE 7/04 Departmental Standard (Interim)  
Motorway Sign/Signal Gantries 

Aug 2004 2.2 

Traffic Engineering and Control, Standards (TD Series) 

TD 9/93 
Highway Link Design 
Amendment No.1 

Jun 1993 
Feb 2002 6.1.1 

TD 19/06 
Requirement for Road Restraint Systems 
Correction No.1 

Aug 2006 
Feb 2008 2.2.8 

TD 27/05 Cross-Sections and Headrooms Feb.2005 6.1.2 

TD 36/93 
Subways for Pedestrians and Pedal Cyclists 
Layout and Dimensions July 1993 6.3.1 

TD 89/08 
Use of passively safe signposts, lighting columns and traffic 
signal posts to BS EN 12767:2007 May 2008 8.2.2 

Advice Notes – Highways (HA Series) 

HA 59/92 Mitigating Against Effects on Badgers Feb 1997 10.4.2 

HA 66/95 Environmental Barriers Technical Requirements Sep 1995 10.5.2 

HA 80/99 Nature Conservation Advice in Relation to Bats May 1999 10.4.3 

HA 81/99 Nature Conservation Advice in Relation to Otters May 1999 10.4.4 

HA 84/01 
(1) 

Nature Conservation and Biodiversity Feb 2001 10.4.1 

HA 97/01 Nature Conservation Management Advice in Relation to 
Dormice 

Feb 2001 10.4.5 
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Document 
Reference Title Date of 

Issue 
Decimal 
Ref. 

HA 98/01 Nature Conservation Management Advice in Relation to 
Amphibians 

Feb 2001 10.4.6 

Highways, Standards (HD Series) 

HD 22/08 Managing Geotechnical Risk Aug 2008 4.1.2 

Bridges and Structures, Advice Notes (Interim Advice Notes (IAN) Series)) 

123/10 Use of Eurocodes for the design of highway structures Mar 2010 1 

Chief Highway Engineer memoranda 

CH 239/09 The Implementation of Eurocodes   

 
(Insert other relevant CHE memo and Interim advice Notes, or the equivalent in Scotland, 
Wales and Northern Island) 
 

 

Document 
Reference Title Date 
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APPENDIX B IDEALISED STRUCTURE 

The structure has an idealised cross section as shown below. The following vertical actions are 
considered: 

 W1 & W2 = Reinforced concrete retaining wall stem and base sections 
 W3 & W4 = Masonry facing and parapet 
 W5 = Backfill behind wall 

 
Horizontal actions on the wall to be analysed are as follows: 

 P1 = Lateral earth pressure 
 Pw1 = Load effect from wheel closest to wall 
 Pw2 = Load effect from wheel farthest from wall 
 Pped = Pedestrian live loading 
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APPROVAL IN PRINCIPLE  
Design of Column Strengthening 
 
1. HIGHWAY DETAILS  

1.1 Type of highway Over – Footpath and cycleway 

Under – A4174 Avon Ring Road  

1.2 Permitted traffic speed Over – N/A 

Under – 70mph 

1.3 Existing weight restriction None 
 

2. SITE DETAILS  

2.1 Obstacles crossed A4174 Avon Ring Road 
 

3. PROPOSED STRUCTURE  

3.1 Description of structure and working life The existing structure comprises a four 
span in-situ reinforced concrete deck 
supported by intermediate concrete 
columns and abutments. The deck is 
supported on mechanical bearings at the 
abutments and on elastomeric bearings 
at the intermediate support columns.   

The overall width of surface of the deck is 
4300mm overall with a 3000mm walkway 
measured between parapet plinths. 

The reinforced concrete columns are 
700mm wide and 600mm deep. 

The bridge deck has a vertical gradient of 
1:24.66 falling from the west end to east 
end.  

An assessment of the structure found the 
reinforcement concrete columns to be 
incapable of resisting design impact 
loadings. The columns are to be 
strengthened using reinforced concrete 
collars. Details of the strengthening 
works are shown on the drawing included 
in Appendix B. 

The strengthening system will be 
designed for working life category 5 (120 
years).  

3.2 Structural type In-situ reinforced concrete four-span foot 
and cycleway bridge. 

3.3 Foundation type Reinforced concrete spread footings. 

3.4 Span arrangements The structure is of four-span construction. 
The span length measured between the 
centres of bearings and/or columns is 
13.700m, 13.850m, 13.850m and 
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13.300m from west to east.  

3.5 Articulation arrangements Continuous deck simply supported on 
mechanical bearings at the abutments 
and on elastomeric bearings at the 
intermediate support columns. The 
columns are encastre with the spread 
footings. 

3.6 Proposed classes/levels  

 3.6.1 Consequence class Class CC2 

 3.6.2 Reliability class Class RC2 

 3.6.3 Design supervision level Class DSL2 

 3.6.4 Inspection level Class IL2 

3.7 Road Restraint Systems requirements The existing deck has a 1.8m Aluminium 
P4 pedestrian parapet combined with 
reinforced concrete upstands. No 
changes to parapets are proposed. The 
existing road restraint system alongside 
the A4147 carriageways is open box 
beam safety barriers. These are to be 
reinstated on completion of the 
strengthening workds. 

3.8 Proposed arrangements for future 
maintenance and inspection  

 

 3.8.1 Traffic management Traffic management will be required 
during construction maintenance and 
inspection of the strengthening works. 
The traffic management system is to be 
produced by the Contractor and 
approved by South Gloucestershire 
Council.  

The bridge will be closed to pedestrians 
and cyclists during major maintenance 
operations. 

 3.8.2 Access The existing arrangements for inspection 
and maintenance will be unaffected by 
the proposed column strengthening. 
Mobile elevated working platform will be 
used to inspect the structure where 
necessary. 

 3.8.3 Future inspection frequency A General Inspection will be carried out 
every 2 years and a Principal Inspection 
will be carried out every 6 years. 

3.9 Sustainability issues considered. 
Materials and finishes. 

Sustainability issues 

The strengthening allows the continued 
safe use of the existing structure. 

Materials: Existing deck 

Reinforcement: fy = 460 N/mm²* 

Links: fy = 250 N/mm²* 
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Concrete Class 40/20* (fcu = 40 N/mm² , 
fck  32 N/mm2)  

*Data has been taken from Avon County 
Council ‘As Built’ drawing numbers C300 / 2A 
/ S7 / 9A 

Materials: Existing columns 

Reinforcement: fy = 460 N/mm²* 

Links: fy = 250 N/mm²* 

Concrete Class 50/20* (fcu = 50 N/mm², 
fck  40 N/mm2) 

Nominal cover: 50mm* 

*Data has been taken from Avon County 
Council ‘As Built’ drawing number C300 / 2A / 
S7 / 7B 

Materials: Column strengthening 

Reinforcement: Grade B500B or B500C 
to BS8666 and BS4449. 

Concrete strength Class 40/50 with 
exposure classes XC4, XD3 and XF4. 

Allowance made for deviation of nominal 
cover in accordance with the National 
Annex to EN 1992-1-1: 2004: 

dev=10mm. 

Concrete finishes: 

Unformed surfaces: U3 

Formed surfaces: F3 

3.10 Risks and hazards considered for design, 
execution, maintenance and demolition. 
Consultation with and/or agreement from 
CDM co-ordinator  

Strengthening design has been 
developed to minimise risks of structure 
collapse due to impact. Choice of 
concept minimises disruption to traffic 
and associated risks during execution. 

Risks to personnel during execution to be 
controlled using best practice method for 
health and safety in construction. Traffic 
management will be required during 
execution, maintenance and demolition. 
No unusual hazards are anticipated. 

3.11 Estimated cost of proposed structure, 
together with other structural forms 
considered (including where appropriate 
proprietary manufactured structure), and 
the reasons for their rejection (including 
comparative whole life costs with dates of 
estimates) 

PB’s Feasibility Report dated May 2004 
(Reference report no.: 
HBR80605/67296/FS/02a) gives 
following costs: 

Option A – Concrete strengthening collar 
to 3.0m height (Recommended option). 
The total cost was estimated in 2004 to 
be £41,600 including material costs, 
traffic management, contractor’s 
preliminaries and contingency. 
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Option B – FRP wrapping for 3.0m above 
ground level. This option was rejected 
because the required thickness of FRP 
was found to be greater than that 
recommended in the standards. 

Option C – Hybrid FRP and concrete 
connecting wall between the columns. 
This option was rejected because the 
required thickness of FRP was found to 
be greater than that recommended in the 
standards. 

Option D – Concrete barriers with FRP 
strengthening of columns. This option 
was rejected because there was not 
sufficient space to accommodate the 
barriers between the pier foundations and 
the carriageway.  

3.12 Proposed arrangements for execution  

 3.12.1 Traffic management Lane closures will be required during 
execution. 

 3.12.2 Service diversions Street lighting cables may need to be 
slewed to permit construction of new 
concrete strengthening. 

 3.12.3 Interface with existing structures Strengthening to be cast into existing 
columns and bases as shown in the 
General Arrangement drawing. ( Included 
in Appendix B) 

 

4. DESIGN AND CRITERIA  

4.1 Variable actions, Headroom  

 4.1.1 Loading relating to normal traffic 
under AW regulations and C&U 
regulations 

Not applicable 

 4.1.2 Loading relating to General 
Order Traffic under STGO 
regulations 

Not applicable 

 4.1.3 Footway or footbridge loading Footway loading as specified in NA.2.36 
of UK National Annex to EN 1991-2 
2003: Eurocode 1 – Actions on structures 
– Part 2: Traffic loads on Bridges 

( Maximum qfk = 5 kN/m2)  

 4.1.4 Loading relating to Special 
Order Traffic, provision for 
exceptional abnormal indivisible 
loads including location of 
vehicle track on deck cross-
section 

Not applicable 

 4.1.5 Any special loading not covered 
above 

The column strengthening will be 
designed to resist accidental actions 
applied in accordance with the UK 
National Annex to EN 1991-2 2003: 
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Eurocode 1 – Actions on structures – 
Part 2: Traffic loads on Bridges, UK 
National Annex to EN 1991-1-7 2006: 
Eurocode 1 – Actions on structure: Part 
1-7: General actions – Accidental Actions 
and PD 6688-1-7:2009 – 
Recommendations for the design of 
structures to BS EN 1991-1-7. Details of 
accidental actions, the risk ranking factor 
and adjustment factor for design are 
included in Appendix D. 

 4.1.6 Heavy or high load route 
requirements and arrangements 
being made to preserve the 
route, including provision for 
future heavier loads or future 
widening 

Not applicable 

 4.1.7 Minimum headroom provided Existing headroom is 6.450m as given on 
the General Arrangement drawing 
(Reference: C300/2A/S7/1C). The 
strengthening will not affect the existing 
headroom. 

 4.1.8 Authorities consulted and any 
special conditions required. 

South Gloucestershire Council (the TAA) 
will contact the relevant statutory 
authorities.  

4.2 List of relevant documents from the TAS See Appendix A. 

 4.2.1 Additional relevant Standards 
and publications 

None 

4.3 Proposed departures from Standards 
given in 4.2 and 4.2.1 

None 

4.4 Proposed methods for dealing with 
aspects not covered by Standards in 4.2 
and 4.2.1 

None 

 

5. STRUCTURAL ANALYSIS  

5.1 Methods of analysis proposed for 
superstructure, substructure and 
foundations 

The columns will be modelled as simple 
cantilevers, and analysed using hand 
calculation methods.  

In order to determine the vertical loads on 
the columns, the deck will be modelled 
with a simple line beam analysis. 

The base will be checked for sliding and 
overturning in accordance with the 
methods in EN 1997-1 2004: Eurocode 7: 
Geotechnical design – Part 1: General 
rules. 

5.2 Description and diagram of idealised 
structure to be used for analysis 

The proposed idealised structure is 
shown in Appendix C. 

5.3 Assumptions intended for calculation of 
structural element stiffness 

Gross section properties will be used to 
calculate the structural stiffnesses used 
in the deck model. 
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5.4 Proposed range of angle of shearing 
resistance ( ) representative of the soil 
type(s) concerned, to be used in the 
design of earth retaining elements 

’ to be taken as 30 . 

 

 
 

6. GEOTECHNICAL CONDITIONS  

6.1 Acceptance of recommendations of the 
Geotechnical Design Report to be used in 
the design and reasons for nay proposed 
changes 

Not applicable. 

6.2 Geotechnical Report Highway Structure 
Summary Information 

Not applicable. 

6.3 Differential settlement to be allowed for in 
the design of the structure 

Not applicable. 

6.4 If the Geotechnical Design Report is not 
yet available, state when the results are 
expected and list the sources of 
information used to justify the preliminary 
choice of foundations 

Not applicable. 

 

7. CHECKING  

7.1 Proposed Category Category I 

7.2 If Category 3, name of proposed 
independent Checker 

Not applicable. 

7.3 Erection proposal or temporary works for 
which an independent check will be 
required, listing parts of the structure 
affected with reasons for recommending 
an independent check. 

None 

 

 

8. DRAWINGS AND DOCUMENTS  

8.1 List of drawings (including numbers) and 
documents accompanying the submission 

Appendix A Technical Approval 
Schedule – ‘TAS’ 

Appendix B General Arrangement And 
Concrete Outline Drawing 
(HSR91400K/67296/AIP/0
1) 

Appendix C Idealised Structure 

Appendix D List of accidental actions 
and risk ranking factor for 
design 

 

8.2 List of construction and record drawings 
to be used in design of strengthening 

County of Avon ‘As Built’ Drawings: 

C300/2A/S7/1C  

General Arrangement 

C300/2A/S7/2D  

Earthworks Details 
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C300/2A/S7/3A  

West Abutment Concrete Profile 

C300/2A/S7/4  

West Abutment  Reinforcement  

C300/2A/S7/5A  

East Abutment Concrete Profile 

C300/2A/S7/6A  

East Abutment  Reinforcement  

C300/2A/S7/7B  

Piers Concrete Profile Reinforcement 
Details 

C300/2A/S7/8A  

Deck/Parapet Setting Out 

C300/2A/S7/9A  

Deck Reinforcement 

C300/2A/S7/10B  

Bearings 

C300/2A/S7/11B  

Expansion Joints & Waterproofing 

C300/2A/S7/12C  

East Stairs Concrete Profile 

C300/2A/S7/13A  

East Stairs Reinforcement 

C300/2A/S7/14C  

West Stairs Concrete Profile 

C300/2A/S7/15B  

West Stairs Reinforcement 
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9. THE ABOVE IS SUBMITTED FOR ACCEPTANCE 

    

 Signed ……………………………………………………  

 Name   Tristan Ralph  

  Design Team Leader  

 Engineering Qualifications  BEng CEng MIStructE  

 Name of Organisation Parsons Brinckerhoff  

 Date ………………………………………………………  
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10. THE ABOVE IS AGREED SUBJECT TO THE AMENDMENTS AND CONDITIONS 

SHOWN BELOW. 

    

 Signed ……………………………………………………  

 Name   ……………………………………………………  

 Position held ……………………………………………………  

 TAA South Gloucestershire Council  

 Date ………………………………………………………  



Approval in Principle  
Design of Column Strengthening 

 

 
 
 

 10  

 

LIST OF APPENDICES 

 

Appendix A Technical Approval Schedule – ‘TAS’ 

Appendix B General Arrangement And Concrete Outline Drawing 

Appendix C Idealised Structure 

Appendix D List of accidental actions and adjustment factor for design 

 

 

 



Approval in Principle  
Design of Column Strengthening 

 

 
 
 

 11  

 

APPENDIX A  

TECHNICAL APPROVAL SCHEDULE "TAS"  
 
British Standards (non-confliction with Eurocodes) 
 
BS 8006: (Date)* Strengthened/Reinforced soils and other fills 
BS 8500-1: (2006) Concrete – Complementary British Standard to BS EN 206-1 

Part1: Method of specifying and guidance for the specifier 
BS EN 1317-1-1998 Road Restraints Systems - Part 1 Terminology and general 

criteria for test methods 
BS EN 1317-2-1998 Road Restraint Systems - Part 2 Performance classes, impact 

test acceptance criteria and test methods for safety barriers 
BS EN 1317-3-2000 Road Restraint Systems - Part 3 Performance classes, impact 

test acceptance criteria and test methods for crash cushions 
ENV 1317-4-2002 Road Restraint Systems - Part 4 Terminals and Transitions 
BS EN 14388 (Date)* Road traffic noise reducing devices – Specifications 
BS EN 15050 (Date)* Precast concrete products. Bridge elements 
 
Eurocodes 
 
BS EN 1990: 2002 Eurocode – Basis of structural design 
NA to BS EN 1990: 2002 UK National Annex for Eurocode – Basis of structural design 
BS EN 1991-1-1: 2002 Eurocode 1 – Actions on structures – Part 1-1: General actions 

– Densities, self-weight, imposed loads for buildings 
NA to BS EN 1991-1-1: 
2002 

UK National Annex to Eurocode 1 – Actions on structures – 
Part 1-1: General actions – Densities, self-weight, imposed 
loads for buildings 

BS EN 1991-1-3: 2003 Eurocode 1 – Actions on structures – Part 1-3: General actions 
– Snow loads 

NA to BS EN 1991-1-3: 
2003 

UK National Annex to Eurocode 1 – Actions on structures – 
Part 1-3: General actions – Snow loads 

BS EN 1991-1-4: 2005 Eurocode 1 – Actions on structures – Part 1-4: General actions 
– Wind actions 

NA to BS EN 1991-1-4: 
2005 

UK National Annex to Eurocode 1 – Actions on structures – 
Part 1-4: General actions – Wind actions 

BS EN 1991-1-5: 2003 Eurocode 1 – Actions on structures – Part 1-5: General actions 
– Thermal actions 

NA to BS EN 1991-1-5: 
2003 

UK National Annex to Eurocode 1 – Actions on structures – 
Part 1-5: General actions – Thermal actions 

BS EN 1991-1-6: 2005 Eurocode 1 – Actions on structures – Part 1-6: General actions 
– Actions during execution 

NA to BS EN 1991-1-6: 
2005 

UK National Annex to Eurocode 1 – Actions on structures – 
Part 1-6: General actions – Actions during execution 

BS EN 1991-1-7: 2006 Eurocode 1 – Actions on structures – Part 1-7: General actions 
– Accidental actions 

NA to BS EN 1991-1-7: 
2006 

UK National Annex to Eurocode 1 – Actions on structures – 
Part 1-7: General actions – Accidental actions 

BS EN 1991-2: 2003 Eurocode 1 – Actions on structures – Part 2: Traffic loads on 
bridges 

NA to BS EN 1991-2: 2003 UK National Annex to Eurocode 1 – Actions on structures – 
Part 2: Traffic loads on bridges 

BS EN 1992-1-1: 2004 Eurocode 2 – Design of concrete structures – Part 1-1: General 
rules and rules for buildings 

NA to BS EN 1992-1-1: 
2004 

UK National Annex to Eurocode 2 – Design of concrete 
structures – Part 1-1: General rules and rules for buildings 

BS EN 1992-2: 2005 Eurocode 2 – Design of concrete structures – Part 2: Concrete 
bridges – Design and detailing rules 
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NA to BS EN 1992-2: 2005 UK National Annex to Eurocode 2 – Design of concrete 
structures – Part 2: Concrete bridges – Design and detailing 
rules 

BS EN 1992-3: 2006 Eurocode 2 – Design of concrete structures – Part 3: Liquid 
retaining and containment structures 

NA to BS EN 1992-3: 2006 UK National Annex to Eurocode 2 – Design of concrete 
structures – Part 3: Liquid retaining and containment structures 

BS EN 1993-1-1 (Date)* Eurocode 3 – Design of steel structures – Part 1-1: General 
rules and rules for buildings 

NA to BS EN 1993-1-1: 
2005 

UK National Annex to Eurocode 3 – Design of steel structures – 
Part 1-1: General rules and rules for buildings 

BS EN 1993-1-3: 2006 Eurocode 3 – Design of steel structures – Part 1-3: General 
rules – Supplementary rules for cold-formed members and 
sheeting 

NA to BS EN 1993-1-3: 
2006 

UK National Annex to Eurocode 3 – Design of steel structures – 
Part 1-3: General rules – Supplementary rules for cold-formed 
members and sheeting 

BS EN 1993-1-4: 2006 Eurocode 3 – Design of steel structures – Part 1-4: Structures 
in stainless steel 

NA to BS EN 1993-1-4: 
2006 

UK National Annex to Eurocode 3 – Design of steel structures – 
Part 1-4: Structures in stainless steel 

BS EN 1993-1-5: 2006 Eurocode 3 – Design of steel structures – Part 1-5: Plated 
structural elements 

NA to BS EN 1993-1-5: 
2006 

UK National Annex to Eurocode 3 – Design of steel structures – 
Part 1-5: Plated structural elements 

BS EN 1993-1-6: 2007 Eurocode 3 – Design of steel structures – Part 1-6: Strength 
and stability of shell structures 

NA to BS EN 1993-1-6: 
2007 

UK National Annex to Eurocode 3 – Design of steel structures – 
Part 1-6: Strength and stability of shell structures 

BS EN 1993-1-7: 2007 Eurocode 3 – Design of steel structures – Part 1-7: Plated 
structures subject to out of plane loading 

NA to BS EN 1993-1-7: 
2007 

UK National Annex to Eurocode 3 – Design of steel structures – 
Part 1-7: Plated structures subject to out of plane loading 

BS EN 1993-1-8: 2005 Eurocode 3 – Design of steel structures – Part 1-8: Design of 
joints 

NA to BS EN 1993-1-8: 
2005 

UK National Annex to Eurocode 3 – Design of steel structures – 
Part 1-8: Design of joints 

BS EN 1993-1-9: 2005 Eurocode 3 – Design of steel structures – Part 1-9: Fatigue 
strength 

NA to BS EN 1993-1-9: 
2005 

UK National Annex to Eurocode 3 – Design of steel structures – 
Part 1-9: Fatigue strength 

BS EN 1993-1-10: 2005 
 
 

Eurocode 3 – Design of steel structures – Part 1-10: Material 
toughness and through-thickness properties 

NA to BS EN 1993-1-10: 
2005 

UK National Annex to Eurocode 3 – Design of steel structures – 
Part 1-10: Material toughness and through-thickness properties 

BS EN 1993-1-11: 2006 Eurocode 3 – Design of steel structures – Part 1-11: Design of 
structures with tension components 

NA to BS EN 1993-1-11: 
2006 

UK National Annex to Eurocode 3 – Design of steel structures – 
Part 1-11: Design of structures with tension components 

BS EN 1993-1-12: 2007 Eurocode 3 – Design of steel structures – Part 1-12: Additional 
rules for the extension of EN 1993 up to steel grades S 700 

NA to BS EN 1993-1-12: 
2007 

UK National Annex to Eurocode 3 – Design of steel structures – 
Part 1-12: Additional rules for the extension of EN 1993 up to 
steel grades S 700 

BS EN 1993-2: 2006 Eurocode 3 – Design of steel structures – Part 2: Steel bridges 
NA to BS EN 1993-2: 2006 UK National Annex to Eurocode 3 – Design of steel structures – 

Part 2: Steel bridges 
BS EN 1993-5: 2007 Eurocode 3 – Design of steel structures – Part 5: Piling 
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NA to BS EN 1993-5: 2007 UK National Annex to Eurocode 3 – Design of steel structures – 
Part 5: Piling 

BS EN 1994-2: 2005 Eurocode 4 – Design of composite steel and concrete 
structures – Part 2: General rules and rules for bridges 

NA to BS EN 1994-2: 2005 UK National Annex to Eurocode 4 – Design of composite steel 
and concrete structures – Part 2: General rules and rules for 
bridges 

BS EN 1995-1-1: 2004 Eurocode 5 – Design of timber structures – Part 1-1: General – 
Common rules and rules for buildings 

NA to BS EN 1995-1-1: 
2004 

UK National Annex to Eurocode 5 – Design of timber structures 
– Part 1-1: General – Common rules and rules for buildings 

BS EN 1995-2: 2004 Eurocode 5 – Design of timber structures – Part 2: Bridges 
NA to BS EN 1995-2: 2004 UK National Annex to Eurocode 5 – Design of timber structures 

– Part 2: Bridges 
BS EN 1996-1-1: 2005 Eurocode 6 – Design of masonry structures – Part 1-1: General 

rules for reinforced and unreinforced masonry structures 
NA to BS EN 1996-1-1: 
2005 

UK National Annex to Eurocode 6 – Design of masonry 
structures – Part 1-1: General rules for reinforced and 
unreinforced masonry structures 

BS EN 1996-2: 2006 Eurocode 6 – Design of masonry structures – Part 2: Design 
considerations, selection of materials and execution of masonry 

NA to BS EN 1996-2: 2006 UK National Annex to Eurocode 6 – Design of masonry 
structures – Part 2: Design considerations, selection of 
materials and execution of masonry 

BS EN 1996-3: 2006 Eurocode 6 – Design of masonry structures – Part 3: Simplified 
calculation methods for unreinforced masonry structures 

NA to BS EN 1996-3: 2006 UK National Annex to Eurocode 6 – Design of masonry 
structures – Part 3: Simplified calculation methods for 
unreinforced masonry structures 

BS EN 1997-1: 2004 Eurocode 7 – Geotechnical design – Part 1: General rules 
NA to BS EN 1997-1: 2004 UK National Annex to Eurocode 7 – Geotechnical design – 

Part 1: General rules 
BS EN 1997-2: 2007 Eurocode 7 – Geotechnical design – Part 2: Ground 

investigation and testing 
NA to BS EN 1997-2: 2007 UK National Annex to Eurocode 7 – Geotechnical design – Part 

2: Ground investigation and testing (under preparation at the 
time of publication of this document) 

BS EN 1998-1: 2004 Eurocode 8 – Design for structures for earthquake resistance – 
Part 1: General rules, seismic actions and rules for buildings 
 

NA to BS EN 1998-1: 2004 UK National Annex to Eurocode 8 – Design for structures for 
earthquake resistance – Part 1: General rules, seismic actions 
and rules for buildings 

BS EN 1998-2: 2005+A1: 
2009 

Eurocode 8 – Design for structures for earthquake resistance – 
Part 2: Bridges 

NA to BS EN 1998-2: 2005 UK National Annex to Eurocode 8 – Design for structures for 
earthquake resistance – Part 2: Bridges 

BS EN 1998-5: 2004 Eurocode 8 – Design for structures for earthquake resistance – 
Part 5: Foundations, retaining structures and geotechnical 
aspects 

NA to BS EN 1998-5: 2004 UK National Annex to Eurocode 8 – Design for structures for 
earthquake resistance – Part 5: Foundations, retaining 
structures and geotechnical aspects 

BS EN 1999-1-1: 2007 Eurocode 9 – Design of aluminium structures – Part 1-1: 
General – common rules 

NA to BS EN 1999-1-1: 
2007 

UK National Annex to Eurocode 9 – Design of aluminium 
structures – Part 1-1: General – common rules 

BS EN 1999-1-3: 2007 Eurocode 9 – Design of aluminium structures – Part 1-3: 
Additional rules for structures susceptible to fatigue 
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NA to BS EN 1999-1-3: 
2007 

UK National Annex to Eurocode 9 – Design of aluminium 
structures – Part 1-3: Additional rules for structures susceptible 
to fatigue 

BS EN 1999-1-4: 2007 Eurocode 9 – Design of aluminium structures – Part 1-4: Cold-
formed structural sheeting 

NA to BS EN 1999-1-4: 
2007 

UK National Annex to Eurocode 9 – Design of aluminium 
structures – Part 1-4: Cold-formed structural sheeting 

 

BSI Published Documents (To be used with Eurocodes, as instructed by Interim 
Requirements for the Use of Eurocodes for the Design of Highway Structures appended in IAN 
123/09) 
PD 6688-1-1 (Date)* Background paper to the UK National Annex to BS EN 1991-1-

1 (under preparation at the time of publication of this document) 
PD 6688-1-4 (Date)* Background paper to the UK National Annex to BS EN 1991-1-

4 (under preparation at the time of publication of this document) 
PD 6688-1-5 (Date)* Background paper to the UK National Annex to BS EN 1991-1-

5 (under preparation at the time of publication of this document) 
PD 6688-1-7 
: 2009 

Recommendations for the design of structures to BS EN 1991-
1-7 

PD 6688-2 (Date)* Recommendations for the design of structures to BS EN 1991-2 
(under preparation at the time of publication of this document) 

PD 6687: 2006 Background paper to the UK National Annexes to BS EN 1992-
1 

PD 6687-1 (Date)* Background paper to the UK National Annexes to BS EN 1992-
1 and BS EN 1992-3 (under preparation at the time of 
publication of this document) 

PD 6687-2: 2008 Recommendations for the design of structures to BS EN 1992-2 
PD 6695-1-9 
: 2008 

Recommendations for the design of structures to BS EN 1993-
1-9 

PD 6695-1-10: 2009 Recommendations for the design of structures to BS EN 1993-
1-10 

PD 6695-2: 2008 Recommendations for the design of bridges to BS EN 1993 
PD 6696-2: 2007 Background paper to BS EN 1994-2 and the UK National 

Annex to BS EN 1994-2 
PD 6694-1: 2008 Recommendations for the design of structures subject to traffic 

loading to BS EN 1997-1:2004 (under preparation at the time of 
publication of this document) 

PD 6698: 2009 Recommendations for the design of structures for earthquake 
resistance to BS EN 1998 
 

PD 6703: 2009 Structural bearings – Guidance on the use of structural 
bearings 

PD 6705-2 (Date)* Recommendations on the execution of steel bridges to BS EN 
1090-2 (under preparation at the time of publication of this 
document) 

 
Execution Standards 
 
BS EN 1090-1 Execution of steel structures and aluminium structures. 

Requirements for conformity assessment of structural 
components 

BS EN 1090-2 Execution of steel structures and aluminium structures. 
Technical requirements for the execution of steel structures 

BS EN 1090-3 Execution of steel structures and aluminium structures. 
Technical requirements for the execution of aluminium 
structures 

BS EN 13670 Execution of concrete structures (under preparation at the time of 
publication of this document) 
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Miscellaneous 
 
Circular Roads No 61/72 Routes for heavy and high abnormal loads 
Traffic Management Act 2004 
BS5896/80      High Tensile Steel Wire and Strand for the Prestressing of 

Concrete 
 
 
The Manual of Contract Documents for Highway Works (MCDHW) 

 
Volume 1: Specification for Highway Works (May 2009) 
Volume 2: Notes for Guidance on the Specification for Highway Works (May 2009) 
Volume 3: Highway Construction Details (May 2009) 
 
 
The Design Manual for Roads and Bridges (DMRB) 
 
Bridges and Structures, General Requirements, Standards (GD series) 
 
GD 01/08 Introduction to the Design Manual for Roads and Bridges 

(DMRB) 
GD 02/08 Quality Management Systems for Highway Design 
GD 03/08 Implementation and Use of the Standards Improvement System 
 
Bridges and Structures, Advice Notes (BA Series) 
 
BA 28/92 Evaluation of Maintenance Costs in Comparing Alternative 

Designs for Highway Structures 
BA 41/98 The Design and Appearance of Bridges 
BA 43/03 Strengthening, Repair and Monitoring of Post-tensioned 

Concrete Bridge Decks 
BA 47/99 Waterproofing and Surfacing of Concrete Bridge Decks 
BA 57/01 Design for Durability 
BA 67/96 Enclosure of Bridges 
BA 82/00 Formation of Continuity Joints in Bridge Decks 
BA 83/02 Cathodic Protection for Use in Reinforced Concrete Highway 

Structures 
BA 84/02 Use of Stainless Steel Reinforced in Highway Structures 
BA 85/04  Coatings for Concrete Highway Structures & Ancillary Structures  
BA 86/06  Advice Notes on the Non-destructive Testing of Highway 

Structures  
BA 92/07  The Use of Recycled Concrete Aggregates in Structural 

Concrete  
 
Bridges and Structures, Standards (BD Series) 
 
BD 2/XX Technical Approval of Highway Structures (Draft dated 20 July 

2009, not yet published) 
BD 7/01 Weathering Steel for Highway Structures 
BD 10/97 Design of Highway Structures in Areas of Mining Subsidence 
BD 29/03 Design Criteria for Footbridges 
BD 35/99 Quality Assurance Scheme for Paints and Similar Protective 

Coatings. 
Errata sheet 

BD 36/92 Evaluation of Maintenance Costs in Comparing alternative 
Designs for Highway Structures 

BD 43/03 The Impregnation of Reinforced and Prestressed Concrete 
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Highway Structures using Hydrophobic Pore-Lining Impregnants 
BD 47/99 Waterproofing and Surfacing of Concrete Bridge Decks 
BD 51/98 Design Criteria for Portal and Cantilever Sign/Signal Gantries 
BD 57/01 Design for Durability 
BD 67/96 Enclosures of Bridges 
BD 78/99 Design of Road Tunnels 
BD 91/04 Unreinforced Masonry Arch Bridge 
BD 94/07 Design of Minor Structures 
BD 100/10 Use of Eurocodes for the Design of Construction of Highway 

Structures (Draft rev 02 dated July 2009, not yet published) 
 
Bridges and Structures, Technical Memoranda (BE Series) 
 
BE 7/04 Motorway Sign/Signal Gantries 
 
Traffic Engineering and Control, Standards (TD Series) 
 
TD 9/93  Road layout and geometry. Highway link design 
TD 89/08  Use of Passively Safe Signposts, Lighting Columns & Traffic 

Signal Posts to BS EN 12767 
TD 27/05  Cross Sections and headroom 
TD 19/06  Requirements for Road Restraint Systems 
TD 36/93  Subways for pedestrians and cyclists, layout and dimensions 
 
Highways, Advice Notes (HA Series) 
 
HA 66/95  Environmental Barriers - Technical Requirements 
HA 84/01  Nature Conservation and Biodiversity 
HA 59/92  Mitigating against Effects on Badgers 
HA 80/99  Nature Conservation Advice in Relation to Bats 
HA 81/99  Nature Conservation Advice in Relation to Otters 
HA 97/01  Nature Conservation Management Advice in Relation to Dormice 
HA 98/01  Nature Conservation Management Advice in Relation to 

Amphibians 
 
Highways, Standards (HD Series) 
 
HD 22/08 Managing Geotechnical Risk 
 
 
Interim Advice Notes (IAN Series) 
 
IAN 123/09 Use of Eurocodes for the Design of Highway Structures 
IAN 124/09 Technical Approval of Highway Structures 
 
 
 
 
Chief Highway Engineer Memoranda 
 
CHE 239/09 The Implementation of Eurocodes 
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APPENDIX B 
 
 
GENERAL ARRANGEMENT DRAWING 
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APPENDIX C 
 
 
IDEALISED STRUCTURE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure C1 Schematics of Deck – ELEVATION (To determine vertical force on columns) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Figure C2a Model for design of new plinth 
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Figure C2b Model for verification of existing columns above new plinth 

 
 
Notes: 

a) Data has been obtained from the information given in the drawings provided by South 
Gloucestershire Council: General Arrangement (Reference: C300/2A/S7/1C) and Piers 
Concrete Profile Reinforcement Details (Reference: C300/2A/S7/7B).  

b) There is no information regarding carriageway levels of columns. It is assumed that the 
carriageway level is no higher than 100mm above at the top of the existing column 
base. This assumption is based on the information given in the General Arrangement 
drawing (Reference: C300/2A/S7/1C). 

TOP OF EXISTING BASE

VERTICAL REACTION 
FROM DECK

3m

RESIDUAL LOAD COMPONENT  APPLIED TO 
EXISTING COLUMNS

CARRIAGEWAY LEVEL. 
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APPENDIX D 
 
 
LIST OF ACCIDENTAL ACTIONS AND ADJUSTMENT FACTOR FOR 
DESIGN 
 
The following information are in accordance with UK National Annex to BS EN 1991-1-7: 2006 
and PD 6688-1-7: 2009 Recommendations for the design of structures to BS EN 1991-1-7. 
 
D.1 Accidental actions 

The accidental actions for Kingsfield Lane Foot and Cycleway Bridge column strengthening 
design are summarised below: 

 Force Fdx in 
the 
direction of 
normal  
travel  
 
kN 

Force Fdy 
perpendicular 
to the 
direction of 
normal travel  
kN 

Point of application on 
bridge support 

Reference 

Road Category: Motorways, Trunk and Principal Roads 

Main and 
Residual load 
components 
applied to plinth 

1500 750 

At the most severe 
point between 0.75m 
and 1.5m above 
carriageway level 

Table NA.1 of UK 
NA to BS EN 
1991-1-7: 2006 

750 375 

At the most severe 
point between 1m and 
3m above carriageway 
level 

Residual load 
component 
(specified for 
footbridge)  

150 150 

At the most severe 
point between 1m and 
3m above carriageway 
level 

Table 1 of PD 
6688-1-7: 2009 

Table D1. Design forces due to vehicular impact on columns 

These actions are to be adjusted by the Adjustment Factor Fa in D.3. 
 
 
D.2 Risk ranking factor Rde 

To determine the risk ranking factor Rde, the following factors have been taken: 

Factors Fi Values References 

Influence of class of road 
below bridge F1=1.25 For “Principal Roads” in Table NA.2 

Factor for HGV flow under 
bridge F2=0.35 

Number of Heavy Goods Vehicles (HGV) 
excluding 2-axle rigid vehicles is taken to be 1456-
784=672 based on DfT data collected in 2008 at 
count point 99053. 
(http://www.dft.gov.uk/matrix/default.aspx) 

Influence of speed limit under 
bridge F3=1.25 For “ 70 mph Speed limit” in Table NA.4 

Influence of junctions F4=1.3 For Distance, “100 D<200m” in Table NA.5 

Factor for clearance F5=1.0 For Clearance, “C 10m” in Table NA.6 
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Factor for number of columns F6=1.5 For type of support, “Two columns” in Table NA.7 

Factor for stability of deck F7=2.0 For form of deck, “continuous spans (c)” in Table 
NA.8  

Consequence factor for road 
bridges F8=0.5 For “ii) Lightly used”, Table 2 in PD 6688-1-7: 

2009 

Rde=F1F2 F3F4 F5F6 F7F8 Rde=1.07 

Table D2. F1 to F8 factors for determination of Rde  
 
 
D.3 Adjustment Factor Fa 

The Adjustment Factor Fa is required to be applied to the accidental actions in accordance with 
clause 2.5.1 d) of PD 6688-1:2009.  

Risk ranking factor Red Adjustment factor Fa Accidental actions for design 

Rde > 2.4 Fa =1.0 1.0×Fdx, 1.0×Fdy 

Rde  2.4 Fa =0.5 0.5×Fdx, 0.5×Fdy 

Table D3. Fa factors based on Rde  

The risk ranking factor Rde is 1.07 (see section D.2) therefore the adjustment factor will be taken 
as 0.5. A robust plinth of 1.5m height should be designed to resist 50% of the main and residual 
load components given in Table D1. The original column should be able to carry 50% of the 
residual load component specified for footbridge in Table D1. 

 
 
D.4 Load factor  

Load factor is 1.0 for the accidental design situation in accordance with BS EN 1990: 2002 and 
the UK National Annex to BS EN 1990: 2002.  
 
 
D.5 Summary of design actions  

In accordance with PD 6688-1-7:2009, the new 1.5m plinth will be designed for a factored total 
load of 0.5×(1500+750) ×1.0 = 1125kN in the direction of normal travel, or 0.5×(750+375) ×1.0 
= 562.5kN perpendicular to the direction of normal travel. These loads will be applied at the 
worst position according to Table D1, which is 1.5m above carriageway level (i.e. at the top of 
the new plinth). The existing columns (above the new plinth) will be verified that they can 
sustain the residual load of 0.5×150 ×1.0 = 75kN at the worst position according to Table D1, 
which is 3m above carriageway level. 
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1 HIGHWAY DETAILS 

1.1 Type of highway 

A class road alternating wide single two plus one carriageway (WS2+1) 

1.2 Permitted traffic speed 

96kph (60mph). 

1.3 Existing restrictions 

None 

 

2 SITE DETAILS 

2.1 Obstacles crossed 

U81 single carriageway 

 

3 PROPOSED STRUCTURE 

Refer to general arrangement drawing in Appendix C 

3.1 Description of structure and working life 

Construction of a new underpass. The structure is proposed to carry a new A class 
road over a new unclassified road and consists of a single span reinforced concrete 
portal (integral). The new carriageway cross section will consist of a 11.750m wide 
single two plus one carriageway (WS2+1) with 0.925m hard strips and 2.0m surfaced 
verges over the structure.  

Structure to have a design working life of 120 years (working life category 5).  

3.2 Structural type 

Superstructure – Single span reinforced concrete portal structure with reinforced 
concrete wing walls.  

Intermediate supports – none. 

End Supports – Reinforced concrete abutments integral with deck.  

3.3 Foundation type 

Reinforced concrete spread foundations.   

3.4 Span arrangements 

11.3 metres single square clear span. 

3.5 Articulation arrangements 

The bridge extension is of integral / jointless construction. Longitudinal fixity is provided 
by the integral connection at deck / abutment interface with transmittal of vertical and 
horizontal loading to the bearing medium. The deck thermal displacement is 
accommodated by the flexibility of the abutments in the portal arrangement. 
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3.6 Proposed classes/levels 

3.6.1 Consequence class 

CC2 
 

3.6.2 Reliability class 

RC2, KFI=1,0 
 

3.6.3 Inspection level 

IL2 
 

 

3.7 Road restraint system type 

It is proposed that proprietary 1m high, N2 containment level, level B impact severity 
level, W2 working width class parapets with infill mesh be constructed over the 
bridge. Safety barriers are required on the approaches and departures incorporating 
N2 containment and W2 working width.  

 

3.8 Proposed arrangements for future maintenance and inspection 

3.8.1 Traffic management 

Single way working controlled by temporary traffic signals or stop/go 
boards, depending on the duration of the operation, in accordance 
with Chapter 8 of the Traffic Signs Manual. 

3.8.2 Access 

Underbridge Inspection vehicle, scaffolding or ladder 

 

3.9 Sustainability issues considered. Materials and finishes 

Concrete:  Deck slab, Abutments and wingwalls – Grade C40/50, IIA (6-20% fly 
ash) or IIB-S (21-35%ggbs) to BS8500, BS EN 206 and TS Interim 
Amendment No.23.  

 Exposure classes considered – XD1 to upper deck surface and XD3 
to deck soffit, abutments and copes. 

All exposed concrete faces to be impregnated in accordance with 
DMRB standard BD43. 

  

Reinforcement: Strength Grade B500B or B500C ribbed bars – yield strength 500 
N/mm

2
.  

Finishes: All exposed concrete surfaces – U3 or F3. U4 finish to top of deck 
slab.  

All unexposed concrete surfaces – U1, F1  

Waterproofing: The deck slab will be waterproofed using a permitted 
waterproofing system in accordance with cl. 2003 of the Specification 
for Highway Works and to the requirements of BD 47/99. Where 
required by the waterproofing system, a 20mm thick Additional 
Protective Layer (APL) of sand asphalt should be adopted in 
accordance with cl. 2003 of the specification. 
Where no APL is required, the waterproofing system should be 
overlaid with a 45mm layer of hot rolled asphalt (HRA) binder course 
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to Clause 943 of the specification (50mm thick no fines concrete 
should be adopted below verges and footways).  

All buried reinforced concrete surfaces to be waterproofed in 
accordance with cl.2004 of the specification.  

 

3.10 Risks and hazards considered for design, execution, maintenance and 
demolition.  Consultation with and/or agreement from CDM Co-
ordinator 
In addition to the normal risks and hazards associated with the construction, 
maintenance and demolition, the following risks and hazards particular to this 
scheme will be addressed in the design as follows: 

• Working with concurrent construction site activities. Site safety measures to 
be implemented particularly for plant movements. 

• Working at height.  Suitable measures to be taken including barriers, toe 
boards etc. 

 

3.11 Estimated cost of proposed structure together with other structural 
forms considered (including where appropriate proprietary 
manufactured structure), and the reasons for their rejection (including 
comparative whole life costs with dates of estimates) 

The estimated cost (May 2010) of the preferred reinforced concrete portal solution, 
including a reasonable proportion of the preliminary costs for the whole scheme is as 
follows: 

Proposed Bridge Option: 

Bridge (Reinforced Concrete Portal): £357,066 85 

Design / Check fees (bridge only): £41,595 00 

Maintenance Costs (120 year) (bridge only): £294,050 00 

Total (Bridge Works Only): £692,711 85 

 

Other structural forms were considered for the scheme. (Note – the indicated costs 
shown are for the works associated with the structure only and do not include for 
roads, geotechnical and environmental works): 
 

• A reinforced concrete bridge with pre-cast beams was considered. The total 
estimated cost, including bridge works, design, supervision and maintenance was 
estimated to be £727,258.39. This has been rejected due to cost. 

• A composite concrete/steel beam and slab bridge was considered as another 
option. The total estimated cost, including bridge works, design, supervision and 
maintenance was estimated to be £779,532.00. This has been rejected due to 
cost and future maintenance requirements. This form of construction is not 
favourable for such a short span when considering the economic constraints.  
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3.12 Proposed arrangements for execution 

3.12.1 Traffic Management 

N/A 

3.12.2 Service Diversions 

Existing Scottish Water 6” diameter main to be replaced with 180mm 
diameter HPPE main situated in north verge. 

3.12.3 Interface with existing structures 

N/A 

 

4 DESIGN CRITERIA 

4.1 Actions 

4.1.1 Permanent actions 

Normal weight reinforced concrete, density γ = 25kN/m
3
 

Asphaltic concrete, density γ = 24-25kN/m
3 

Stone Mastic asphalt, density γ = 18-22kN/m
3 

HRA, density γ = 23kN/m
3 

Bridge infill, density γ = 18.5-19,5kN/m
3 

4.1.2 Snow, wind and thermal actions 

Snow loading not considered (NA to BS EN 1991-1-3 NA.4.1.1) 

Wind loading in accordance with Section 8 of BS EN 1991-1-4 and 
NA to BS EN 1991-1-4 

Thermal actions considered in accordance with Section 6 of BS EN 
1991-1-5 and NA to BS EN 1991-1-5, adopting Approach 2 for 
determination of vertical temperature difference component. 

4.1.3 Persistent actions relating to normal traffic under AW regulations and 
C&U regulations 

LM1 and LM2 in accordance with BS EN 1991-2 and associated 
National Annex. 

4.1.4 Persistent actions relating to General Order Traffic under STGO 
regulations 

LM3 (SV80, SV100 and SV196) in accordance with BS EN 1991-2 
and associated National Annex 

4.1.5 Footway or footbridge persistent actions 

LM4 in accordance with BS EN 1991-2 and associated National 
Annex. 

4.1.6 Persistent actions relating to Special Order Traffic, provision for 
exceptional abnormal indivisible loads including location of vehicle 
track on deck cross section.  

None 

4.1.7 Accidental actions 

Accidental actions to be in accordance with 4.7.3 of BS EN 1991-2 
and NA to BS EN 1991-2. 
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4.1.8 Actions during execution 

Geotechnical actions, wind actions and construction loads to be in 
accordance with 4.3, 4.7 and 4.11 of BS EN 1991-1-6 and NA to BS 
EN 1991-1-6. 

4.1.9 Special rules for combination of actions 

None 

4.1.10 Any special action not covered above 

Determine an HB rating using the vehicle defined in BD37/01. 

Fatigue verification to be carried out using Fatigue load model 3 of BS 
EN 1991-2.  

4.2 Heavy or high load route requirements and arrangements being made to 
preserve the route, including any provision for future heavier loads or 
future widening 

None. 

4.3 Minimum headroom provided (including allowance for vertical sag 
compensation and maximum deflection of structure) 

5.5m minimum paved width headroom. Headroom allowance is inclusive of minimum 
dimension in accordance with table 6-1 of TD 27/05, sag curve compensation (S) and 
deflection allowance. 

4.4 Authorities consulted and any special requirements 

The following were consulted in relation to this structure as part of the Environmental 
Statement for the overall scheme: 

• Cummertrees & Cummertrees West Community Council 

• Cyclists’ Touring Club Scotland 

• Dumfries and Galloway Council 

• Scottish Cyclists’ Union 

• Scottish Environmental Protection Agency (SEPA) 

• Scottish Natural Heritage (SNH) 

No particular special requirements were identified in relation to this structure. 

In addition, statutory undertakers were consulted.  Only Scottish Water indicated that 
their plant would be affected by the proposed works (refer to section 3.12.2 for 
details).   

4.5 Standards and documents  

4.5.1 List of relevant documents from the TAS 

See attached schedule in Appendix A.  

4.5.2 Additional relevant standards and publications 

None 

4.6 Proposed departures from Standards and documents given in 4.5 

None 

4.7 Proposed methods of dealing with aspects not covered by Standards 
and documents in 4.5 

 None  

4.8 List of record of options and choices (for Category 2 or 3 checks) 

None 
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5 STRUCTURAL ANALYSIS 

5.1 Method of analysis proposed for superstructure, substructure and 
foundations 

5.1.1 Method of analysis for ultimate limit states (excluding fatigue) 

The portal structure will be analysed by means of a 3-dimensional 
first order, linear, elastic space frame model in SAM-LEAP 5.  
Bearing pressures and the transfer of loads from the substructure to 
the bearing strata will be evaluated by hand calculation. 

5.1.2 Method of analysis for fatigue 

Fatigue analysis shall be based on the assumption of cracked cross 
sections neglecting the tensile strength of concrete but satisfying the 
compatibility of strains. 

5.1.3 Method of analysis for serviceability limit states 

The portal structure will be analysed by means of a 3-dimensional 
first order, linear, elastic space frame model in SAM-LEAP 5.   

5.2 Description and diagram of idealised structure to be used for analysis 

A three dimensional space frame model will be used to model the structural 
arrangement. Each element will be modelled about its centreline with its 
corresponding gross section properties assigned. The supports will be modelled as 
rotational, vertical and horizontal springs. 

 

 

 
 

5.3 Assumptions intended for calculation of structural element stiffness 

Linear elastic analysis using un-cracked gross section properties.  

Figure 1 – Idealised Diagram 

12m 
(Square) 

 

24m 

13.1m 
(Skew) 
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5.4 Proposed range of soil parameters to be used in the design of earth 
retaining elements 

For earth retaining wing walls, 
 

φK = 35° 

γ’ = 21 kN/m
3
  

δ K = 20° 
 
Grade 6N/6P backfilling materials will be used in compliance with BS8002 and The 
Manual of Contract Documents for Highway Works, Series 600. 
 
Bearing capacity will be determined following interpretation of the site investigation 
report (see 6.1 below).Structural fill to be used for backfill to the structure. 
 
 

6 GEOTECHNICAL CONDITIONS 

6.1 Acceptance of recommendations of section 8 of the Geotechnical 
Report to be used in the design and reasons for any proposed changes 

A recent site investigation has been carried out by Raeburn Drilling and Geotechnics 
and a factual report will be provided (due June 2010). The results will be interpreted 
by Mouchel. 

6.2 Geotechnical Design Report Summary Information 

Refer to section 5.4 for a summary of the geotechnical parameters used in the 
design. 

6.3 Differential settlement to be allowed for in the design of the structure 

Likely settlement will be determined following interpretation of the site investigation 
report. 

6.4 If the Geotechnical Design Report is not yet available, state when the 
results are expected and list the sources of information used to justify 
the preliminary choice of foundations 

As at June 2010 – 3 vintages of GI information available – the final reports from 
ground investigations undertaken in 2005 and 2007 are available presently. The final 
version of a supplementary investigation in 2010 is still awaited and should be ready 
by mid June with a draft version of the interpretative report following shortly thereafter. 

Bearing capacity will be determined following interpretation of the site investigation 
report, but in order to determine the foundation solution for AIP, typical values for the 
strata identified in the available GI information have been used. 

 

7 CHECKING 

7.1 Proposed Category of checking and Design Supervision level: 

Category III, DSL 3 (at client’s request) 

7.2 If Category 3, name of proposed Independent Checker 

To be confirmed. 

7.3 Erection proposals or temporary works for which Types A and B 
proposals will be required, listing structural parts of the permanent 
structure affected with reasons  

None 
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8 DRAWINGS AND DOCUMENTS 

8.1 List of drawings (including numbers) and documents accompanying the 
submission 

Appendix A Schedule ‘TAS’  

Appendix B Drawing – 144510/W22/BR1/AIP/001 
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9 THE ABOVE IS SUBMITTED FOR ACCEPTANCE  

We confirm that details of the temporary works design will be/have been 
passed to the permanent works designer for review 

Signed  

Name  

Position Held  

Engineering Qualifications  

Name of organisation Mouchel 

Date  

  

Signed  

Name  

Position Held  

Name of organisation Mouchel Ltd 

Date  

 
 

10 THE ABOVE IS AGREED SUBJECT TO THE AMENDMENTS AND 
CONDITIONS SHOWN BELOW 

Signed  

Name  

Position held  

Engineering Qualifications  

TAA  

Date  
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Technical Approval Schedule "TAS" 
Schedule of Documents Relating to Design of Highway Bridges and Structures using 
National Standards (Eurocodes)  

British Standards (Non-conflicting with Eurocodes) 

Document 
Reference 

Title Date 

BS 8500 Concrete. Complementary British Standard to BS EN 
206-1. Method of specifying and guidance for the 
specifier 

2006 

BS EN 1317-1 
Road Restraints Systems – Terminology and general 
criteria for test methods 1998 

BS EN 1317-2 

Road Restraint Systems – Performance classes, 
impact test acceptance criteria and test methods for 
safety barriers 

1998 

BS EN 1317-3 

Road Restraint Systems – Performance classes, 
impact test acceptance criteria and test methods for 
crash cushions 

2000 

DD ENV 1317-4 

Road Restraint Systems – Performance classes, 
impact test acceptance criteria and test methods for 
terminals and transitions of safety barriers 

2002 

BS EN 1337-1: Structural bearings. General design rules 
2000 

BS EN 14388 
Road traffic noise reducing devices. Specifications. 

2005 

BS EN 15050 
Precast concrete products.  Bridge Elements 

2007 

 

Eurocodes 

Eurocode Part Title 
Publication 

Date 

UK National 
Annex 

Publication 
Date 

Eurocode 0 Basis of Structural Design 

BS EN 1990 Eurocode 0: Basis of structural design 2002 2004 

Eurocode 1 Actions on Structures   

BS EN 1991-1-1 Actions on structures – Part 1-1: General actions – 
Densities, self-weight and imposed loads for buildings 

2002 2005 

BS EN 1991-1-3 Actions on structures – Part 1-3: General actions – Snow 
loads 

2003 2005 

BS EN 1991-1-4 Actions on structures – Part 1-4: General actions – Wind 
actions 

2005 2008 
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Eurocodes 

Eurocode Part Title 
Publication 

Date 

UK National 
Annex 

Publication 
Date 

BS EN 1991-1-5 Actions on structures – Part 1-5: General actions – 
Thermal actions 

2004 2007 

BS EN 1991-1-6 Actions on structures – Part 1-6: General actions – 
Actions during execution 

2005 2008 

BS EN 1991-1-7 Actions on structures – Part 1-7: General actions – 
Accidental actions 

2006 2008 

BS EN 1991-2 Actions on structures – Part 2: Traffic loads on bridges 2003 2008 

Eurocode 2 Design of Concrete Structures 

BS EN 1992-1-1 Design of concrete structures – Part 1-1: General rules 
and rules for buildings 

2004 2005 

BS EN 1992-2 Design of concrete structures – Part 2: Concrete bridges 
– Design and detailing rules 

2005 2007 

BS EN 1992-3 Design of concrete structures – Part 3: Liquid retaining 
and containment structures 

2006 2007 

Eurocode 3 Design of Steel Structures   

BS EN 1993-1-1 Design of steel structures – Part 1-1: General rules and 
rules for buildings 

2005 2008 

BS EN 1993-1-4 
Design of steel structures – Part 1-4: General rules– 
Supplementary rules for stainless steels 

2006 2009 

BS EN 1993-1-5 
Design of steel structures – Part 1-5: Plated structural 
elements 

2006 2008 

BS EN 1993-1-6 
Design of steel structures – Part 1-6: Strength and 
stability of shell structures 

2007 2007 

BS EN 1993-1-7 
Design of steel structures – Part 1-7: Plated structures 
subject to out of plane loading 

2007 2007 

BS EN 1993-1-8 Design of steel structures – Part 1-8: Design of joints 2005 2008 

BS EN 1993-1-9 Design of steel structures – Part 1-9: Fatigue 2005 2008 

BS EN 1993-1-
10 

Design of steel structures – Part 1-10: General – Material 
toughness and through thickness properties 

2005 2009 

BS EN 1993-1-
11 

Design of steel structures – Part 1-11: Design of 
structures with tension components 

2006 2008 

BS EN 1993-1-
12 

Design of steel structures – Part 1-12: Additional rules for 
the extension of EN 1993 up to steel grades S700  

2007 2008 
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Eurocodes 

Eurocode Part Title 
Publication 

Date 

UK National 
Annex 

Publication 
Date 

BS EN 1993-2 Design of steel structures – Part 2-1: Steel bridges 2006 2008 

BS EN 1993-5 Design of steel structures – Part 5: Piling 2007 2009 

Eurocode 4 Design of Composite and Concrete Structures 

BS EN 1994-2 
Design of composite steel and concrete structures – Part 
2: Bridges 

2005 2007 

Eurocode 5 Design of Timber Structures 

BS EN 1995-1-1 
Design of timber structures – Part 1-1: General – 
Common rules and rules for buildings 

2004 2006 

BS EN 1995-2 Design of timber structures – Part 2: Bridges 2004 2006 

Eurocode 6 Design of Masonry Structures 

BS EN 1996-1-1 
Design of masonry structures – Part 1-1: General rules 
for reinforced and unreinforced masonry structures. 

2005 2007 

BS EN 1996-2 
Design of masonry structures – Part 2: Design 
considerations, selection of materials and execution of 
masonry. 

2006 2007 

BS EN 1996-3 
Design of masonry structures – Part 3: Simplified 
calculation methods for unreinforced masonry structures 

2006 2007 

Eurocode 7 Geotechnical design 

BS EN 1997-1 Geotechnical design – Part 1: General rules 2004 2007 

BS EN 1997-2 
Geotechnical design – Part 2: Ground investigation and 
testing 

2007 2009 

Eurocode 8 Design Of Structures For Earthquake Resistance 

BS EN 1998-1 
Design of structures for earthquake resistance – Part 1: 
General rules seismic actions and rules for buildings 

2005 2008 

BS EN 1998-2 
Design of structures for earthquake resistance – Part 2: 
Bridges 

2005 2009 

BS EN 1998-5 

Design of structures for earthquake resistance – Part 5: 
Foundations, retaining structures and geotechnical 
aspects 

 

2005 2008 

Eurocode 9 Design Of Aluminium Structures 

BS EN 1999-1-1 Design of aluminium structures – Part 1-1: Design of 2007 2008 
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Eurocodes 

Eurocode Part Title 
Publication 

Date 

UK National 
Annex 

Publication 
Date 

Aluminium Structures – General Structural rules 

BS EN 1999-1-3 
Design of aluminium structures – Part 1-3: Design of 
Aluminium Structures –Structures susceptible to fatigue 

2007 2008 

BS EN 1999-1-4 
Design of aluminium structures – Part 1-4: Design of 
Aluminium Structures – Cold-formed structural sheeting 

2007 2009 

 

 

BSI Published Documents 

Document 
Reference 

Title Date 

PD 6688-1-1 
Background paper to the UK National Annex to BS EN 
1991-1-1  

(under preparation at 
the time of publication 
of this document) 

PD 6688-1-4 
Background paper to the UK National Annex to BS EN 
1991-1-4 

2009 

PD 6688-1-5 
Background paper to the UK National Annex to BS EN 
1991-1-5 

(under preparation at 
the time of publication 
of this document) 

PD 6688-1-7 
Recommendations for the design of structures to BS 
EN 1991-1-7 

2009 

PD 6688-2 
Recommendations for the design of structures to BS 
EN 1991-2 

(under preparation at 
the time of publication 
of this document) 

PD 6687-1 
Background paper to the UK National Annexes to BS 
EN 1992 

2006 

PD 6687-2 
Recommendations for the design of structures to BS 
EN 1992 

2008 

PD 6695-1-9 
Recommendations for the design of structures to BS 
EN 1993-1-9 

2008 

PD 6695-1-10 
Recommendations for the design of structures to BS 
EN 1993-1-10 

(under preparation at 
the time of publication 
of this document) 

PD 6695-2 
Recommendations for the design of bridges to BS EN 
1993 

2008 

PD 6696-2 
Background paper to BS EN 1994-2 and the UK 
National Annex to BS EN 1994-2 

2007 
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BSI Published Documents 

Document 
Reference 

Title Date 

PD 6694-1 
Recommendations for the design of structures subject 
to traffic loading to BS EN 1997-1:2004 

(under preparation at 
the time of publication 
of this document) 

PD 6698 
Recommendations for the design of structures for 
earthquake resistance to BS EN 1998 

2009 

PD 6703 
Structural bearings – Guidance on the use of structural 
bearings 

(under preparation at 
the time of publication 
of this document) 

PD 6705-2 
Recommendations on the execution of steel bridges to 
BS EN 1090-2 

(under preparation at 
the time of publication 
of this document) 

 

Execution Standards 

Document 
Reference 

Title Date 

BS EN 1090-1 
Execution of steel structures and aluminium structures.  
Requirements for conformity assessment of structural 
components 

2009 

BS EN 1090-2 
Execution of steel structures and aluminium structures.  
Technical requirements for the execution of steel 
structures 

2008 

BS EN 1090-3 
Execution of steel structures and aluminium structures.  
Technical requirements for the execution of aluminium 
structures 

2008 

BS EN 13670 Execution of concrete structures 2009 

 

Miscellaneous 

Circular Roads No 61/72 – Routes for heavy and high abnormal loads 

Traffic Management Act 2004 

Construction (Design and Management) Regulations 2007 
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The Manual of Contract Documents for Highway Works (MCDHW) 

Title Date of Issue 

Volume 1: Specification for Highway Works Nov 2009 

Volume 2: Notes for Guidance on the Specification for Highway Works Nov 2009 

Volume 3: Highway Construction Details Nov 2008 

 

 

The Design Manual for Roads and Bridges (DMRB) (Non-conflicting with Eurocodes) 

The following have been reproduced from the current alpha-numeric index in the DMRB, Volume 1, 
Section 0, Part 1. Issued February 2009 

Document 
Reference 

Title 
Date of 
Issue 

Decimal 
Ref. 

General Requirements, Standards (GD Series) 

GD 01/08 Introduction to the Design Manual for Roads and Bridges (DMRB) 

GD 02/08 Quality Management Systems for Highway Design 

Bridges and Structures, Advice Notes (BA Series) 

BA 28/92 
 

Evaluation of Maintenance Costs in Comparing 
Alternative Designs for Highway Structures 

Aug 1992 
 

1.2.2 
 

BA 41/98 The Design and Appearance of Bridges Feb 1998 1.3.11 

BA 43/94 
 

Strengthening, Repair and Monitoring of Post- tensioned 
Concrete Bridge Decks 

Dec 1994 
 

3.3.2 
 

BA 47/99 Waterproofing and Surfacing Concrete Bridge Decks Aug 1999 2.3.5 

BA 57/01 Design for Durability Aug 2001 1.3.8 

BA 67/96 Enclosure of Bridges Aug 1996 2.2.8 

BA 82/00 Formation of Continuity Joints in Bridge Decks Nov 2000 2.3.7 

BA 83/02 Cathodic Protection for Use in Reinforced Concrete 
Highway Structures 

Feb 2002 3.3.3 

BA 84/02 Use of Stainless Steel Reinforced in Highway Structures Feb 2002 1.3.15 

BA 85/04 Coatings for Concrete Highway Structures & Ancillary 
Structures 

May 2004 
 

2.4.3 
 

BA 86/06 Advice Notes on the Non-destructive Testing of Highway 
Structures 

Aug 2006 
 

3.1.7 
 

BA 92/07 
 

The Use of Recycled Concrete Aggregates in  
Structural Concrete 

May 2007 
 

2.3.9 
 

Bridges and Structures, Standards (BD Series) 

BD 2/05 Technical Approval of Highway Structures Aug 2005 1.1.1 

BD 7/01 Weathering Steel for Highway Structures Nov 2001 2.3.8 
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Document 
Reference 

Title 
Date of 
Issue 

Decimal 
Ref. 

BD 10/97 Design of Highway Structures in Areas of Mining 
Subsidence 

May 1997 1.3.14 

BD 29/04 Design Criteria for Footbridges Aug 2004 2.2.8 

BD 35/06 Quality Assurance Scheme for Paints and Similar 
Protective Coatings 

May 2006 2.4.1 

BD 36/92 Evaluation of Maintenance Costs in Comparing Alternative 
Designs for Highway Structures 

Aug 1992 1.2.1 

BD 43/03 The Impregnation of Reinforced and Prestressed Concrete 
Highway Structures using Hydrophobic  
Pore-Lining Impregnants 

Feb 2003 2.4.2 

BD 47/99 Waterproofing and Surfacing of Concrete Bridge  
Decks 

Aug 1999 2.3.4 

BD 51/98 Portal and Cantilever Signs/Signal Gantries May 1998 2.2.4 

BD 57/01 Design for Durability Aug 2001 1.3.7 

BD 67/96 Enclosure of Bridges Aug 1996 2.2.7 

BD 78/99 Design of Road Tunnels Aug 1999 2.2.9 

BD 91/04 Unreinforced Masonry Arch Bridges Nov 2004 2.2.14 

BD 94/07 Design of Minor Structures Feb 2007 2.2.1 

Bridges and Structures, Technical Memoranda (BE Series) 

BE 7/04 Departmental Standard (Interim)  
Motorway Sign/Signal Gantries 

Aug 2004 2.2 

Traffic Engineering and Control, Standards (TD Series) 

TD 9/93 
Highway Link Design 
Amendment No.1 

Jun 1993 
Feb 2002 6.1.1 

TD 19/06 
Requirement for Road Restraint Systems 
Correction No.1 

Aug 2006 
Feb 2008 2.2.8 

TD 27/05 Cross-Sections and Headrooms Feb.2005 6.1.2 

TD 36/93 
Subways for Pedestrians and Pedal Cyclists 
Layout and Dimensions July 1993 6.3.1 

TD 89/08 
Use of passively safe signposts, lighting columns and traffic 
signal posts to BS EN 12767:2007 May 2008 8.2.2 

Advice Notes – Highways (HA Series) 

HA 59/92 Mitigating Against Effects on Badgers Feb 1997 10.4.2 

HA 66/95 Environmental Barriers Technical Requirements Sep 1995 10.5.2 

HA 80/99 Nature Conservation Advice in Relation to Bats May 1999 10.4.3 

HA 81/99 Nature Conservation Advice in Relation to Otters May 1999 10.4.4 

HA 84/01 
(1) 

Nature Conservation and Biodiversity Feb 2001 10.4.1 

HA 97/01 Nature Conservation Management Advice in Relation to 
Dormice 

Feb 2001 10.4.5 

HA 98/01 Nature Conservation Management Advice in Relation to 
Amphibians 

Feb 2001 10.4.6 
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Document 
Reference 

Title 
Date of 
Issue 

Decimal 
Ref. 

Highways, Standards (HD Series) 

HD 22/08 Managing Geotechnical Risk Aug 2008 4.1.2 

Bridges and Structures, Advice Notes (Interim Advice Notes (IAN) Series)) 

123/10 Use of Eurocodes for the design of highway structures Mar 2010 1 

Chief Highway Engineer memoranda 

CH 239/09 The Implementation of Eurocodes   

 
(Insert other relevant CHE memo and Interim advice Notes, or the equivalent in Scotland, 
Wales and Northern Island) 
 
Note 
 
This example is located in Scotland, so Transport Scotland Interim Amendments are applicable and 
referenced below, rather than the Highway's Agency interim advice notes that would be referred to in 
England. 
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SEDD / TS – Interim Amendments 

Document 
Reference 

Title Date 

11 Model Contract Documents for Highway Works - 

12 Specification for Highway Works Mar 98 

13 
Model Contract Documents for Highway Works (For use 
in Scotland) 

Aug 94 

14 
Model Contract Documents for Highway Works (For use in 
Scotland) 

Aug 94 

    15 Superseded by SE Interim Amendment 19 - 

16 Methods of Measurement for Highway Works Aug 94 

17 Superseded by SE Interim Amendment 23 - 

18 
Notes for Guidance on the Specification for Highway 
Works 

May 05 

19 Superseded  by TD19/06 - 

20 Concrete Half Joint Deck Structures Apr 06 

21 
Principal and General Inspection of Sign / Signal Gantries, 
and Gantries with low Handrails or Open Mesh Flooring 

Oct 06 

22 
Implementation of New Reinforcement Standards (BS 
4449:2005, BS 4483:2005, BS 8666:2005) 

Oct 06 

23 
Implementation of BS8500-1:2006 Concrete – 
Complementary British Standard to BS EN 206-1 

Jun 07 

24 
Guidance on implementing results of research on bridge 
deck waterproofing 

July 07 

25 Assessment and Upgrading of Existing Vehicle Parapets Aug 07 

26 
The Anchorage of Reinforcement & Fixings in Hardened 
Concrete 

Feb 08 

27 
Implementation of the Construction (Design and 
Management) Regulations 2007 and the withdrawal of SD 
10/05 and SD 11/05 

May 08 

28 Certification of Combined Kerb and Drainage Products Dec 08 

29 Identification of ‘Particularly at Risk’ Supports June 09 

30 The Use of Foamed Concrete Oct 09 

31 
The use of Eurocodes for the design of bridges and road 
related structures 

April 10 
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