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Report on Structural Eurocode Summit: 8 February 2008 

Ron Watermeyer, FSAICE, FIStructE, FICE, Summit Chair 

1 The Summit 
The Summit took place on: 

Date: 8 February 2008  
Place: SABS Club on the SABS campus, 1 Dr Lategan Road Groenkloof, Pretoria   
Programme:

Time  Topic Speaker 
8:30 - 9:00 Registration 
9:00 - 9:05 Welcome and opening statements by the chair Ron Watermeyer, Chairman of SABS 

Technical Committee for Construction 
Standards 

9:05 - 9:20 The case for the Eurocodes for South Africa Alphose Zingoni, University of Cape 
Town and Joint Structural Division 

9: 20 - 10:05  The standards development process in terms of  
South Africa’s WTO obligations 

 What are South Africa’s agreements with CEN 
regarding the adoption / adaptation of CEN 
standards? 

 What are the advantages and disadvantages of 
adopting CEN standards 

S Adam, SABS

10:05 - 10:25 Geotechnical codes  Peter Day, SAICE Geotechnical Division 
and SANS 10160 working group 

10:25 – 10:45 Aluminum codes Tony Paterson, Aluminum Federation of 
Southern Africa

10:45 -  11:15 Tea 
11:15 - 11:45 Concrete codes  Jan Wium, University of Stellenbosch and 

SANS 10100 subcommittee 
11:45 - 12:15 Steel codes  Hennie de Clercq, Southern African 

Institute of Steel Construction 
12:15 - 12:45 Containment structures codes  Alphose Zingoni, University of Cape 

Town and Joint Structural Division 
12:45 - 13:15 Bridge codes  Edwin Kruger, South African National 

Roads Agency 
13:15 - 14:00 Lunch 
14:00 - 14:20 Masonry Codes  Fred Crofts, Tshwane University of 

Technology and Joint Structural Division 
14:20 -  14:40 Timber Codes  Victor Booth, Institute of Timber 

Construction and Joint Structural Division 
14:40 -  15:15 Loading code and basis for design  Peter Dunaiski, University of 

Stellenbosch and SANS 10160 working 
group 

15:15 - 15:30 Earthquake codes  Jan Wium, University of Stellenbosch and 
SANS 10160 working group 

15:25 -  16:30 Discussion and resolutions Ron Watermeyer and Alphose Zingoni 

Institution of Structural Engineers

South African Institution of Civil 
Engineering

JOINT STRUCTURAL DIVISION (JSD)
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Copies of the presentations that were made may be found in Appendix A. 

2 Background to the Summit 

2.1 The need for a summit 

South Africa has to a large extent based its structural codes of practice on that of the United Kingdom. 
The UK along with other members of the European community is moving towards the implementation of 
the Structural Eurocodes. (Most of the base Eurocodes are already published and that it is anticipated that 
by 2008, all the Eurocodes will be able to be used for designing buildings and civil engineering structures 
in the UK as they will have national Annexes.) Singapore and Vietnam have adopted the Eurocodes. 
Several countries including Malaysia, Hong Kong and some of the middle east states are also moving 
toward the adoption or adaptation of these codes, while other such as China, Russia, India and Australia 
are giving the matter serious consideration.  While such a shift in basis has cost implications (purchase of 
new standards and software, training courses, etc), South Africa stands to reap immense benefits at the 
end, such as access to international software and guidance manuals and increased opportunities for 
carrying out designs for other countries which have adopted the Eurocodes where the demand for design 
services exceeds supply.  

The Eurocodes have in-built flexibility that allows South Africa to accommodate any local aspects of the 
current South African national standards that desirably should be retained while operating within the fairly 
general framework provided by the Eurocodes. 

There appears to be some consensus that South Africa needs to go the Eurocode way, but the main 
uncertainties centre around how that will happen, when it will happen and what will happen to those 
disciplines that choose not to go the Eurocode way. There are also some uncertainties regarding what the 
implications are in respect of some of the codes. Some work has already been done in South Africa to 
revise certain structural codes along the lines of the Eurocodes, but what is clear is that there is no 
general framework yet for a systematic switch to a Eurocode basis.  

A summit is urgently required whereby stakeholders in the industry are given an opportunity to express 
their views, to listen to the views of others and to formulate strategic decisions regarding the adoption / 
alignment with / rejection of the Structural Eurocodes. Such a summit will give industry much needed 
direction and will allow time tables to be developed should the decision be made to adopt / adapt 
Eurocodes. It will also allow priorities to be established, processes to be put in place and funding to be 
sought to take the detailed work forward. 

The outcome of the Structural Eurocode Summit will be communicated to the SABS Technical Committee 
for Construction Standards (TC 5120.61) who will be responsible for establishing subcommittees and 
working groups in accordance with SABS procedures and in consultation with Joint Structural Division and 
others to sort out the detail, as necessary. The outcome will also be communicated to all stakeholders. 

2.2 Expected summit outputs 

South Africa is different to the UK and other European nations in that it is not obliged to adopt the 
Eurocode. Accordingly, each structural code covering concrete, steel, masonry, timber, aluminum and 
bridges needs to decide to adopt one of three options: 

Option 1: Adopt the Eurocodes and produce a National annex to address South African conditions 

Option 2: Develop a South African code based on the Eurocodes 

Option 3: Update and revise the existing South African codes 

This summit needs to resolve which of the options should be pursued in each disciple / sub-discipline and 
to identify the strategy and time table to implement each option. 
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2.3 Speakers’ briefing 

The speaker’s on the various codes were briefed to address the following: 

1)  What are the issues which drive codes for timber /  concrete / steel / geotechnical engineering / 
masonry / bridges / aluminium  in South Africa? 

2)  Is there a need for revising the current codes, and if so, why? 

3)  Which option are the timber / concrete  / steel / geotechnical  / bridge engineering / aluminum 
fraternity favouring / perusing and for what reasons? 

4)  What are the benefits associated with the preferred option? 

5)  What are the resources and expertise available to adapt or update the current codes? 

6)  What are the approximate time frames for implementation of the preferred option? 

7)  What are the implications if the Eurocode is adopted with a South African annex on current 
materials specifications, if any? 

The speaker on the loading code and basis for design was briefed to address the following: 

1)  The background to the revision of SANS 10160 

2)  The relationship between the proposed revision of SANS 10160 and EN 1990 and EN 1991 
-  why adaptation (revision of SANS 10160 based on SANS 10160 and EN 1991) and not adoption 

(production of national annex) 
-  what are the fundamental differences between SANS 10160 and EN 1990 and EN 1991 

3)    How will EN 1991-1-2 (Actions on structures exposed to fire), EN 1991-1-3 (Snow loads) and 1991-
4 (Silos and tanks) link to SANS 10160 or be applied in South Africa 

4)    What are the expected time frames for the development and publication of the revised SANS 10160 

The speaker on the Earthquake codes was briefed to address the need for the design for earthquake 
resistance in South Africa and to suggest how this should be done should options 1 and 2 be adopted for 
a materials code.   .  

2.4 Delegates’ briefing 

The background reading material contained in Appendix B was provided to delegates to brief them on the 
various issues. 

3 Summit conclusions and outcomes 

The Summit outcomes may be summarized as follows: 

1) Broadly speaking, structural codes need to address four basic areas – geotechnical, buildings, 
containment structures and bridges. South African national standards currently only cover only 
structural codes for buildings. Bridges are covered by South African road authority standards. 
There are no South African national standards for geotechnical design or containment structures.  

2) It is justifiable and appropriate for South Africa to develop a South African National Standard 
which is compatible with EN 1991 (Actions on structures) and EN 1990 (Basis of Structural 
Design) and which may be used with the current South African structural codes. Such a standard 
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should also address requirements for seismic actions and design and the basis of geotechnical 
design and actions.

3) The revised SANS 10160, Basis of structural design and actions for buildings and industrial 
structures, which is scheduled for publication at the end of 2008, will initially comprise the 
following parts: 

Proposed SANS 10160 Parts Reference Eurocode Part
Part Title Part Title 

1 Basis of structural design 
     Provision for geotechnical design 
     Provision for accidental design 

situations 
     Design assisted by testing 

EN 1990 

EN 1991-1-7 

Basis of Structural Design 

General actions - Accidental actions due to 
impact and explosions 

2 Self-weight and imposed loads EN 1991-1-1 General actions – Densities, self-weight, 
imposed loads for buildings 

3 Wind actions EN 1991-1-4 General actions – Wind actions 
4 Seismic action and general requirements 

for buildings 
EN 1998-1 Design provisions for earthquake 

resistance of structures 
5 Basis of geotechnical design and actions EN 1997-1 Geotechnical design : General rules 
6 Actions induced by cranes and machinery EN 1991-3 Actions induced by cranes and machinery 
7 Thermal actions EN 1991-1-5 General actions – Thermal actions 
8 Actions during execution EN 1991-1-6 General actions – Actions during execution 

4) The position of the various other  codes relating to summit outcomes are as follows: 

Option 1 
(Adopt 
EU)

Option 2 
(Adapt EU) 

Option 3 
(Develop 
own codes) 

Comment

Geotechnical   Position based on the adoption of the revised SANS 
10160. 
Implement immediately after the revised SANS 10160 
is published 

Aluminum   Move to EU in long term (5-10 years) 
Concrete   There is a need to update the concrete codes 

May possibly adapt some aspects. Implementation 
not before mid 2010. 

Steel   Favour minimum change to UK annex and follow 
implementation in the UK. There is no urgency to 
adopt as South African steel codes have been 
updated fairly recently. 

Containment 
structures

  Introduce over the next 5 to 10 years 

Bridges  Too early to decide on exact option. The current 
standard for actions on bridges needs to be revised. 
The terminology used in design should be aligned to 
EU to be compatible with building codes. 

Masonry   No urgency to adopt the EU codes. Follow 
implementation in the UK 

Timber   No urgency to adopt the EU codes. Follow 
implementation in the UK 

5) There is no urgency to adopt the structural Eurocodes and South Africa would do well to lag 
behind the implementation timetables for the United Kingdom to benefit from the supporting 
documentation, guides and software that is developed in that country to facilitate the effective 
implementation of the Eurocodes. There is, however, a need for industry to start working towards 
the adoption of these codes and to commence with the alignment of materials standards to these 
codes.  

6) There is an urgent need for SABS to approach CEN to obtain clarity as to the precise scope of 
amendments that may be made to CEN documents and the extent of CEN material that may be 

or
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incorporated into South African National Standards. This may necessitate a revision to the current 
CEN - SABS 2001 agreement. The outcome of these interactions may have an impact on what is 
finally adopted or adapted.   

7) SABS’ TC 5120.61 Technical Committee for Construction Standards should consider the putting 
in place of subcommittees for masonry and containment structures to work towards the adoption 
of the Eurocodes and task its existing subcommittees to move towards the adoption of the 
Eurocodes. 

8) The industry (learned societies, academia, trade associations, software developers and materials 
manufacturers) needs to commence with the development or the sourcing of guidance 
documents, design aids, technical literature, teaching notes, textbooks, background information, 
software etc to ensure effective implementation. 
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Appendix A: Presentations made at the summit 
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Ron Watermeyer
FSAICE, FIStructE, FICE

JOINT STRUCTURAL DIVISION

Structural Eurocode Summit

Welcome

House keeping

• speakers please keep to time

• delegates please sign register for ECSA cpd
points

Purpose of summit

Each structural code needs to decide to adopt one of three 
options:

Option 1: Adopt the Eurocodes and produce a National annex to 
address South African conditions

Option 2: Develop a South African code based on the Eurocodes

Option 3: Update and revise the existing South African codes

We need to seek to resolve which of the options should be 
pursued in each disciple and to identify the strategy and time
table to implement each option

Design Guides 
Textbooks
Software
Manuals 
Worked Examples 

Codes

DesignerProduct 
Standards 
Manufacturers 
Literature 

Education, Experience and 
Understanding

Amplify 

Simplify
Supplement 

Model for applying codes 

(David Nethercott, Imperial College

Nethercot answer

• I believe that the Euro code will become a company 
owned book that will stay in the library

• The text will only consulted for clarifying issues
• The engineer will have a set of manuals on his desk 

and software that he will work from........

Strategy SA adopts 

-SA should remain a follower
Note

- IStructE will have guidance in place by end of 2008
- BS Standards withdrawn in March 2010
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The Case for the Eurocodes for South Africa 
 

by Alphose Zingoni 
PrEng, CEng, FIStructE, DIC, PhD 

University of Cape Town and Joint Structural Division 
 

1. Introduction 
 

1.1 The biggest development in codified structural design that the world has seen in recent times is 
probably the introduction of the Structural Eurocodes 

 
1.2 These are now at various stages of implementation across the countries of the European Union, and 

set to replace the existing national standards.  
 

1.3 There are 10 of these, covering: 
 

• Basis of structural design 
• Actions on structures 
• Design of structures in - Concrete 

- Steel 
- Steel-Concrete composite 
- Timber 
- Masonry 
- Aluminium 

• Geotechnical design 
• Seismic design  

 
2. Why the Eurocodes are Relevant to South Africa 
 

2.1 The Structural Eurocodes are considered to be the most technically advanced suite of structural 
engineering design codes in the world today.  

 
2.2 Many countries outside the EU have begun putting together measures and resources for the 

implementation of the Eurocodes, or the adaptation of their own national codes to take advantage of 
the technical benefits of the Eurocodes.  

 
2.3 These countries include Singapore, Malaysia, Hong Kong (now part of China of course) and some 

Middle East states, with China, Russia, India and Australia also giving the matter serious 
consideration.  

 
2.4 South Africa cannot afford to be left behind in this, especially as a number of its structural design 

codes are based on the British Standards (BS), which will soon be replaced by the Eurocodes.  
 

2.5 In preparation for this shift in basis, and to remain internationally competitive, South African structural 
designers must strive to familiarise themselves with the essential provisions of the Eurocodes. 

 
2.6 Knowledge of the Eurocodes is clearly necessary for all South African structural engineers required to 

design any projects in accordance with the Eurocodes, or to check any designs for compliance with 
the requirements of the Eurocodes.  

 
2.7 This will increasingly become the case as local involvement on international projects increases, or as 

more South African firms bid for design work in EU countries. 
 

2.8  Design studies carried out at the University of Cape Town have shown that where the designer has 
the choice, significant economies can be achieved by designing certain structures in accordance 
with the Eurocodes rather than the South African standards.  

 
2.9 These studies compared EN 1992-1-1 versus SANS 10100-1 (The Structural Use of Concrete: Part 

1: Design) for the design of concrete beams, and EN 1993-1-1 versus SANS 10162-1 (The 
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Structural Use of Steel: Part 1: Limit-State Design of Hot-Rolled Steelwork) for the design of steel 
beams and columns in framed constructions. 

 
2.10 It also means that where a particular design check has marginally failed on the basis of the 

requirements of a SA National Standard, it may very well satisfy the requirements of the Eurocodes, 
which may be acceptable to the Client or the checking authority.  

 
2.11 In the context of the current debate on whether to adopt or adapt the Eurocodes in South Africa, it is 

most useful for people to have sufficient prior knowledge of the Eurocodes in order to be in a position 
to make informed decisions on how we should proceed.   

 
2.12 An important point is that the Eurocodes have in-built flexibility that allows us to accommodate any 

aspects of our own national codes that we wish to retain, while operating within a fairly general 
framework provided by the Eurocodes. 

 
For example, we may wish to prescribe our own factors of safety to suite our particular 
circumstances in South Africa, or to adopt certain parameters that are unique to the 
geographic and climatic conditions in South Africa.   

 
3. The First Step: Getting Informed on the Eurocodes 
 

3.1 Last year the University of Cape Town took the initiative to begin informing as many structural 
engineers in South Africa as possible, through its programme of one-day courses on the Structural 
Eurocodes. This initiative had the endorsement of the Joint Structural Division.  

 
3.2 The first course (Introduction and Overview of the Eurocode System) was held in July 2007 in 

Cape Town, Johannesburg and Durban. 
 

3.3 This covered the historical background of the Eurocodes, the geographical context of these, 
EN1990 (Eurocode 0: Basis of Design), EN1991 (Eurocode 1: Actions on Structures), as well as a 
general overview of all the 10 Eurocodes. 

 
3.4 Two more courses followed in November 2007. These focused on Eurocode 2: Design of Concrete 

Structures, and Eurocode 3: Design of Steel Structures.  
 

3.5 The Guest Presenters for these courses were all persons who have been closely involved with the 
development and drafting of the Eurocodes: Professor Narayanan of the UK, and Professors 
Bijlaard and Walraven of the Netherlands. 

 
3.6 A feature of the courses on EC2 and EC3 was comparisons of design  results between the 

Eurocodes and their SANS counterparts, based on the studies conducted at UCT, and illustrating 
the potential economies I mentioned earlier.  

 
4. Feedback from the UCT Structural Eurocode Courses 
 

4.1 The three Structural Eurocode courses had a combined attendance for Cape Town, Johannesburg 
and Durban ranging from 120 to 150. In total, 250 design engineers from all over the country 
attended one or more of these courses,  indicating a high level of interest.   

 
4.2 Many of the registrants were principals and senior engineers in civil and structural-engineering 

consulting firms, as well as key decision makers in the construction industry and in the technical 
departments of government and local authorities.  

 
4.3 There was an overwhelming view (from the discussions and the feedback collected via the course 

evaluations) that these courses are welcome and are coming at the right time (since many countries 
around the world are also considering adopting the Eurocodes). 

 
4.4 What emerged was the general acceptance that South Africa needs to go the Eurocode way, but the 

main uncertainties centred around how that will happen, and when it will happen.  
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4.5 It was noted that there is no general framework yet for our proper switch to a Eurocode basis. It was 
also observed that there is no national policy providing guidance on the usage of the Eurocodes, or 
on their incorporation into our national standards.  

 
Next I would like to propose a possible set of steps for the evaluation and implementation of the Eurocodes in 
South Africa. There are, of course, several ways of going about this, and it will be up to this forum to decide 
the best way forward. 
 
5. The Way Forward for South Africa 
 

5.1 Trying to develop our own standards from scratch is obviously out of question (we do not have the 
resources for this). We need to review the whole position of structural standards in South Africa, with 
the view of adopting a Eurocode basis for these. 

 
5.2 The Eurocodes are a set of standards intended to be used in conjunction with each other. If we are 

going to align our national standards with the Eurocodes, it is necessary to have a similar structure 
for our standards, and a co-ordinated programme of revision of all the structural standards will be 
necessary.  

 
5.3 A National Eurocodes Committee (NEC) needs to be set up with the mandate to evaluate and make 

decisions on adopting the Eurocodes as a basis for all our structural and geotechnical standards. 
This committee would be the overall authority on the matter. It would establish a framework for 
revisions (including setting a timetable), oversee the revisions of the various standards, and co-
ordinate these to ensure harmony. 

 
5.4 The membership of the NEC would be representative of all major stakeholders such as the Joint 

Structural Division, the Geotechnical Division, the Southern African Institute of Steel Construction, 
the Cement and Concrete Institute, the Timber Association, the Masonry Association, the South 
African Bureau of Standards, the University of Stellenbosch, the University of Cape Town, the 
University of Pretoria and Wits University. 

 
5.5 Working Groups (WGs) would need to be appointed, to evaluate each Eurocode and its Parts in 

more detail, and make recommendations to the NEC on how much of the Eurocode or the Part can 
be adopted as it is, and what should be adapted to suit local conditions. Each Eurocode should have 
its own WG, and in the case of the larger Eurocodes (such as EC2 or EC3), separate WGs may be 
assigned to a Part or cluster of Parts.    

 
5.6 The actual work of revising current standards in line with the corresponding Eurocode parts, and 

drafting any required new standards, shall be undertaken by specialist technical committees (TCs), 
which will need to include at least some members of the original WG. 

 
5.7 A Co-ordinating Technical Committee (CTC) will co-ordinate the revisions of the various Eurocodes 

and their Parts, to ensure harmony. The CTC will report to the NEC, and its membership should 
include some NEC members. 

 
5.8 The above work will require considerable amounts of human resources and technical expertise. 

Substantial funding will be required. One of the key tasks of the NEC will be to approach industry 
and government (specifically the Department of Trade and Industry) with a proposal for the funding 
of this initiative.  

 
5.9 The strong argument is that the international competitiveness of South African structural engineering 

(construction and design services included) can only be significantly enhanced if the country shifts 
towards a Eurocode basis, something which strong economies elsewhere (Hong Kong, Singapore, 
Malaysia, etc) are already doing.  

 
5.10 It will also be the responsibility of the NEC to allocate funding and resources in the first instance to 

the WGs (evaluative phase), and later to the TCs (code-writing phase).     
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6. The Role of the JSD 
 

6.1 The Joint Structural Division, as the body incorporating all structural-engineering members of the 
South African Institution of Civil Engineering, must play a leading role and initiate the process.  

 
6.2 The majority of the Eurocodes are of a structural nature, and concern all structural engineers, so the 

JSD are in a good position to play this role. Indeed, by calling this summit, the JSD have already 
accepted the responsibility of getting the ball rolling. 

  
6.3 Assuming that we all agree to go the Eurocode way by the end of this summit (whether by adopting 

or adapting the various parts), the JSD should assist with setting up the NEC by inviting 
representatives from all stakeholders as indicated above.  

 
6.4 The constituted NEC would then appoint members of the WGs looking into each Eurocode, or each 

Part of a Eurocode, and nominate a chair for each WG. The WGs will subsequently report to the 
NEC, as already indicated in Section 5. The JSD would have finished its part.   

 
7. Concluding Remarks 
 

7.1 The above proposed process is inclusive of all stakeholders, is fully consultative and allows room for 
debate before any decisions are taken. This ensures that the resulting set of new standards will be 
acceptable to all stakeholders, and have widespread usage throughout South Africa.  

 
7.2 The full process of revising and aligning all South African structural design standards with the 

Eurocodes, once a national decision has been taken to go this way, could take up to 5 years. The 
exact timeframe will depend on whether we choose to adopt or adapt (adapting takes longer than 
adopting). 

 
7.3 It should be pointed out that as much as possible, we should try to adopt the Eurocodes parts rather 

than adapt these (unless adapting is the only way forward), since adopting requires a lot less 
resources and is a lot quicker (only a South African National Annex for the relevant part would need 
to be compiled). 

 
7.4 The other advantage of “adopting” as opposed to “adapting” is that we will benefit from the future 

revisions carried out by the Eurocode Committees without incurring any new expenses (other than 
the minor work of possibly updating the National Annex). A Eurocode-adapted South African 
standard would require reviewing and possible revision each time a new revision of the Eurocode in 
question is issued. 

 
7.5 While the process of alignment with the Eurocodes is happening, the opportunity should be taken to 

learn from the experience of other countries (including those of the EU) in implementing the 
Eurocodes. 

 
7.6 Also, structural designers in South Africa are encouraged to use the Eurocodes alongside South 

African national standards wherever possible, until we have our own full set of Eurocode-aligned 
standards, or full set of National Annexes for the various Eurocode Parts. It might sound costly to do 
this, but it allows experience with the Eurocodes to be acquired more quickly, and opportunities for 
design savings to be exploited immediately.     

 
7.7 For design firms and construction companies, immediate familiarisation with the Eurocodes also 

opens up exciting possibilities of involvement on international projects in places like the Middle East 
and Europe, where compliance with the Eurocodes is increasingly being expected.  

 
THANK YOU  
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POLICY SUMMIT
S Adam

8 February 2008

1.Standards Development Process in terms of 
South Africa's WTO/TBT obligations

2.South Africa's agreement with CEN regarding 
the adoption/adaptation of CEN Standards

3.The advantages / disadvantages of adopting 
CEN Standards

AGENDA  

WTO

TBT

Std Development process-South Africa's WTO/TBT obligations

CONCEPTS

WTO
deals with the rules of trade between nations
responsible for negotiating and implementing 
new trade agreements
In-charge of policing member countries 
adherence to all WTO agreements

TBT

Std Development process-South Africa's WTO/TBT obligations

CONCEPTS

South Africa is a signatory 

Annex 3: “Code of good practice for the 
preparation, adoption and application of 
standards”

http://www.wto.org/english/docs_e/legal_e/
17-tbt.doc

Std Development process-South Africa's WTO/TBT obligations

The TBT agreement and standards The TBT agreement and standards

Standards shall not be prepared, adopted or applied with 
the intention (or effect) of creating unnecessary
obstacles to international trade 

Where international standards exist already, or their 
completion is imminent:

SABS shall use them as a basis for its standards, 
except where this would be ineffective or 
inappropriate e.g. because of climatic or 
geographical factors, or where the level of 
protection would be insufficient.

Std Development process-South Africa's WTO/TBT obligations
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The TBT agreement and standards

National, regional and international standardization 
efforts should not overlap,  and every effort shall be 
made to develop national standards on a consensus 
basis

If a standards body expects to adopt an international 
standard in a certain field it shall play a full part in the 
preparation of the international standard subject to 
resource limitations 

Wherever appropriate, product standards shall be based
on performance criteria rather than design or descriptive
characteristics

Std Development process-South Africa's WTO/TBT obligations

The TBT agreement and standards

Each standards body shall publish its work programme 
at least every 6 months

After a national TC has reached consensus, a 60 day 
period shall be allowed for comments on the draft 
standard (DSS)

The 60 day period may be reduced where urgent problems of    
safety, health or environment arise or threaten to arise

Std Development process-South Africa's WTO/TBT obligations

The TBT agreement and standards

Notification of DSS

National enquiry point

On request from any interested party in a WTO member 
state a copy of the DSS shall be provided

Comments received on DSS during the comment period
shall be taken into account

Std Development process-South Africa's WTO/TBT obligations

SUMMARY

SABS: 

Adheres to TBT Code of Good Practice

New requests for a standard, will try to 
harmonize with International Standards

Regional standards

Other national standards

Develop own –no overlap

Std Development process-South Africa's WTO/TBT obligations

Agreement between SABS and CEN

SABS shall use EN standards without any modifications
National adoption of an EN standard shall have the EN 
number as part of the national reference of the standard 
and must have the date clearly printed on the front  
cover and shall include the following text:
"This national standard is the identical implementation of 
EN (number and date) and is adopted with the 
permission of CEN, Rue de Stassart 36, B-1050 
Brussels" 
If SABS adopts an EN standard, all conflicting
standards must be withdrawn
SABS must inform CEN of any EN adopted standards

Agreement regarding the adoption/adaptation of CEN Standards 

Disadvantages of adopting CEN 
standards

The advantages / disadvantages of adopting CEN Standards

Cannot modify the CEN standards – adopt as is

SA is not an EU member – cannot influence 
process



3

Advantages of adopting CEN standards

The advantages / disadvantages of adopting CEN Standards

Absence of International Standards –
prevents us from re-inventing the wheel

Biggest trade partners would be complying 
with EN standards

Relationship between CEN and ISO -little 
difference between CEN standards and 
any International Standard that would be 
developed 

THE END
THANK YOU
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Structural Eurocodes Summit

Geotechnical
Codes

Peter Day
SAICE Geotechnical Division

Structural Eurocodes summit

• Specific issues
• Existing SA codes
• Preferred option
• Benefits
• Available resources
• Time frame
• Implications

Geotechnical Presentation:

Specific Issues

• Natural material – large variability

x / xCompressibility,
strength, density, etc.

Man made material

Soil

Specific Issues

• Natural material – large variability
• Actions not independent on material properties

’

EaEa = f ( ’, ....)

Specific Issues

• Natural material – large variability
• Actions not independent on material properties
• Self weight – Angel or Devil? 

Resisting

Activating

Specific Issues

Geotechnical design requires 
different “Basis of Design” rules
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Structural Eurocodes summit

• Specific issues
• Existing SA codes
• Preferred option
• Benefits
• Available resources
• Time frame
• Implications

Existing Codes

There are none to speak of!!

• SABS 088:1972 – Piling

• SABS 0161:1980 – Foundations

Withdrawn

Simplistic

Structural Eurocodes summit

• Specific issues
• Existing codes
• Preferred option
• Benefits
• Available resources
• Time frame
• Implications

Preferred Option Preferred Option

Need S African
Geotechnical Design
Code, preferably LSD

Solution: Form subcommittee
write code

Problem: No resources
Insufficient knowledge

~1993
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Preferred Option

Adopt an International
Code,  EC7??

Solution: LSD in GeoEng Conf.
October 1995.

Problem: EC7 incompatible
with SA Loading Code

1995

Preferred Option

Engage JSD, ICE
Re-examine loading

Solution: SA Loading Conf.
September 1998.

Outcome: Mandate to re-write
SABS 0160

1998

Preferred Option
1999: SABS 0160 review committee

2004: Most Eurocodes finalised

2005: Decided to use EN as model
code

2006: Include basis of geotechnical
design in draft code

2008: Solution in sight!

Preferred Option

• Member of 1993 committee
• LSD Conference 1993 in 

Copenhagen
• Chairman SA LSD Conference
• Chairman SA Loading 

Conference
• Chair ISSMGE TC23 on LSD 

1999 - 2003
• Secretary loading code 

committee 1999 -2008

Preferred Option
Option 1:

Adopt

NAD’s

Option 2:

Adapt

SANS EN

Option 3:

Ignor

SANS
vir ewig!!

Preferred Option
Option 1:

Adopt EN 1990,
1991 & 1997

Write 3 x NAD’s

Option 1b:

Adopt EN 1997

Use new
SANS 10160
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Probable - later

Preferred Option
Option 1:

Adopt EN 1990,
1991 & 19977

Write 3 x NAD’s

Option 1b:

Adopt EN 1997

Use new
SANS 10160

Preferred for now!

Structural Eurocodes summit

• Specific issues
• Existing codes
• Preferred option
• Benefits
• Available resources
• Time frame
• Implications

Geotechnical Presentation:

Option 1b:

Adopt EN 1997

Use new
SANS 10160

Preferred

Benefits

• Can start using EN1997 immediately SANS 10160 
is published

• Will be fully compatible with Structural fraternity
• No further code development for now

To Geotechnical Engineers:

1993 objective realised!

Benefits

• No need to refer to EN1997 for simple design 
situations vis-à-vis buildings

• Geotechnical engineers will use same load 
combinations – simpler data transfer

• Each material discipline can decide individually 
which course to follow.

To Structural Engineers:

Structural Eurocodes summit

• Specific issues
• Existing codes
• Preferred option
• Benefits
• Available resources
• Time frame
• Implications

Geotechnical Presentation:

Structural Eurocodes summit
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Structural Eurocodes summit Structural Eurocodes summit

Structural Eurocodes summit

Thank you
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Aluminium load effects, 
design and fabrication codes

Input into the possible adoption of the EN 199x structural 
codes in general and EN 1991 and EN1999 in particular

Tony Paterson
Aluminium Federation of Southern Africa 

Aluminium load effects, design 
and fabrication codes

Précis
Movement towards the EN series codes is inevitable
We should choose to be the second rather than the first to adopt
There are four reasons for this:

- the structure and philosophy behind the codes is very different
- there is no support structure such as commentaries for the codes
- there are no fabrication codes
- in RSA many experienced engineers will be retiring soon

We should look to adopt the EN codes in the future and prepare for it    

Aluminium load effects, 
design and fabrication codes

Background
The Aluminium industry – structural applications
Structural considerations

(single/multiple – low/ high consequence of failure)  
The state of skills affecting standards choices  

Questions raised and discussion on the EN 199x codes 

Conclusions

Aluminium load, design and fabrication codes

• Local primary aluminium production 1,5 mt pa 

• Current local demand over 200 000 tons growing by around 7% - 10%pa.   

• Local demand will dominate downstream activity over the next ten years

• Structural use:
- buildings (static load) eg building facades, 
- bridge type structures (some dynamic, but static load dominated) and         
- road, rail, marine and mining applications (dynamic loading dominant).

• Seemingly relatively haphazard local understanding and use of load effect, 
design, design assists (such as fea programmes)  and, particularly, 
fabrication codes is a concern.     

Aluminium load, design and fabrication codes

From a design point of view aluminium is an elastic and ductile material 
– the main training input material for elastic materials is mild steel.

Aluminium differs from mild steel

As most practice in metal is informed by mild steel training and
experience, the need for an appropriate guide to aluminium

fabrication is significant. (As the structural steel industry moves to 
higher grade steels, a fabrication code also becomes more significant.)

Aluminium load, design and fabrication codes

Structural considerations 

1) The interdependent relationship between load effects, 
design and fabrication.

2)    Effects of number of repeats and the consequence of failure

3)    Operational life intended – temporary use or extended life 
(life cycle effects)
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Aluminium load, design and fabrication codes

.

CPV - Fabricate

CIV - Design

COV - Use

OBJECTIVE
Customer satisfaction -
projects do not return, 
customers  do

Key   CIV critical input variables  
CPV critical process variables
COV critical output variables

CIV – material(s)  
properties characteristics

Interdependence between codes and relevant information

Aluminium load, design and fabrication codes
Structural considerations – use of codes

Number of repeats and consequence of failure – cf design cost

Most sophisticated with high 
level of detail  plus laboratory 
tests and prototyping
Eg automotive safety 
sensitive applications

Detailed design to 
production methods  
Eg cool drink cans

More attention to load 
effects.  Quality assurance 
checks on fabrication  (joints)
Eg bridges/ pressure vessels

Simple, standard 
mathematical 
model approaches 

Consequence of failure
Low                               High

Number of Low
Repeats

High

0
50

100
150
200
250
300
350
400
450
500

<18 23-28 36-45 >55

Present
Ideal

Skills audit  2004

Number v.s. age of structural engineers
(assume indicative of general technical skill base)

Increasing need to increase
predictability of outcome without
depending on skills

Typical designer / fabricator age

Present advantages 
need be exploited
towards long term
sustainability

Do we have the skill base?

(2010?)

Aluminium load, design and fabrication codes

We are addressing choices regarding the EN series codes: 

Firstly, if we adopt the EN structural codes do we want to be:
• adoption leaders   
• early adopters 
• in the early majority
• in the late majority

and why?

Secondly, do we believe it appropriate to adopt the partial set 
of codes and code assists which now exists? – for instance, I 
am not aware of any related fabrication codes in any material.  

Aluminium load, design and fabrication codes

The topic we are considering today is that of the recently released EN 
199x series structural codes and pressures to convert to these codes

The seven questions to be addressed are:

What are the issues which drive codes for aluminium in South Africa? 
• Is there a need for revising the current codes, and if so, why? 
• Which option are the aluminium fraternity favouring / perusing and for 

what reasons?
• What are the benefits associated with the preferred option? 
• What are the resources and expertise available to adapt or update the 

current codes? 
• What are the approximate time frames for implementation of the 

preferred option? 
• What are the implications if the Eurocode is adopted with a South 

African annex on current materials specifications, if any?

Note that the majority of the input given will be related to EN1999 (Eurocode 9).  
EN1991, the load effects code requires a joint input.    EN1991 may be divided 
into two parts, wind load effects and static load effects.

Aluminium load, design and fabrication codes

What are the issues which drive codes for 
aluminium in South Africa? (1)

• A comprehensive, supported, set of codes.

• A fabrication code

• There is no local set of codes for aluminium.   
BS 8118 (1991) used in conjunction with SANS 10160 
and AWS D1,2. 
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Aluminium load, design and fabrication codes

What are the issues which drive codes for aluminium in 
South Africa? (2)

• Trade off between code effectiveness and efficiency

• Distinction between the EN codes and the English country 
codes.    

• In the short term the change to EN codes is likely to both 
prove more expensive and less predictable.    

• In the event of structural failure we need to be able to 
justify choices. 

Aluminium load, design and fabrication codes

Is there a need for revising the current codes, and if so, 
why? 

• The aluminium industry followed the full suite of BS codes

• The BS codes are being phased out

• Locally material production has switched to EN codes.

• There is a preference to work with a holistic suite of codes. 

Aluminium load, design and fabrication codes

Which option are the aluminium fraternity favouring / 
perusing and for what reasons?  (1)

• The medium term pressure is to work towards adopting EN 
codes.

• Extension of the commitment to remove barriers to trade. 
The European community responsible for EN 1999 suggest 
waiting for the first revision as there are changes to be made. 

• There is no present intention to develop a fabrication code.

• A comparison between Eurocode 9 (the precourser to 
EN1999), US and Canadian design and load effects codes 
show significant differences as yet unresolved

Tensile Strength of Butt Welds (MPa)

5052 5083 5086 5454 6061 6063
CSA 170 240 230 220 170

190
120

EC9 170 240 220 170
190

SAS 170 270 240 215 165 115
153 243 216 193 148 103

(SAS bottom row entries are design values)
(Data from AWS paper)

Shear Strength of Fillet Welds
Force direction to weld axis

Longitudinal Transverse Normal

CSA 0.6 Fwu 0.8 Fwu 0.7 Fwu

EC9 0.59 Fwu 0.71 Fwu 0.71 Fwu

SAS 0.6 Fwu 0.6 Fwu 0.6 Fwu

(Data from AWS paper)

Aluminium load, design and fabrication codes

Which option are the aluminium fraternity favouring /
perusing and for what reasons? (2)

• There is no EN 199x fabrication standard 

• There are no commentaries and other design aids 

• The EN 1999 code is more difficult to apply and manage 

• The short term local preference is BS8118 or to move to the 
USA standards.  (Both are supported by commentaries, etc.) 
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Aluminium load, design and fabrication codes

Which option are the aluminium fraternity favouring / 
perusing and for what reasons? (3)

The effect of uncertainty on decision making

IntuitionJudgement

Mutual 
adjustment

Calculation

UnknownKnown

Objective that maximises 
perceived benefit

Known

Unknown

Effect of a 
possible 
decision 
choice 

Optimal 
predictability in 
decision making

Aluminium load, design and fabrication codes

Which option are the aluminium fraternity favouring / 
perusing and for what reasons? (4)

IntuitionJudgement

(EN 1999)

Mutual 
adjustment

(USA) 
Prescriptive 

UnknownKnown

Objective that maximises 
perceived benefit

Known

Unknown

Effect of a 
possible 
decision 
choice 

Optimal 
predictability in 
decision making

BS

Aluminium load, design and fabrication codes

What are the benefits associated with the 
preferred option? 

• BS8118 is a supported standard  – but will be 
phased out

• The USA form a complete supported suite of codes   

• The USA codes are the more prescriptive and 
suited, in our opinion, to the emerging dearth of 
experienced engineers in RSA.  

Aluminium load, design and fabrication codes

What are the resources and expertise available to adapt 
or update the current codes?

• We would not be in favour of updating current codes

• We would be in favour of supporting the movement towards 
EN code adoption by contributing to the development of a 
South African annexure to the code set

Aluminium load, design and fabrication codes

What are the approximate time frames for implementation 
of the preferred option? 

We believe a reasonable time frame required to achieve three 
purposes:

• Develop an annexure that guides South African users towards local 
differences in application. 

• Wait for the development of commentaries and other design aids.
• Initiate the systematic training of professional engineers, lecturers and 

undergraduate engineers in the use and application of the EN codes 

Local application should be phased over years 5 to 10, say 2013 to 2018. 

Aluminium load, design and fabrication codes

What are the implications if the Eurocode is adopted with 
a South African annex on current materials 
specifications, if any? 

• There is insufficient support at a senior engineer level

• There is insufficient experience of application of the nature 
of EN codes even amongst those senior engineers who 
take responsibility for the efficacy of the design

• No commentaries have been published

• There are no design assists

• There is no fabrication code 
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Aluminium load, design and fabrication codes

Conclusions

• Movement towards the EN codes is inevitable    

• A South African annexure is allowed for in the EN code structure

• The structure and application philosophy of the EN codes are very different .

• Practical concerns exist over senior engineer support, design assists and training 

• It is desirable to lagg behind the leaders

• It is recommended that application over a 5 to 10 year time frame be considered 

• The proposed SANS 10160 load effects code based on EN1991 may well be 
premature – but should be phased in alongside a load effects commentary and
other design aids.    The wind load effects section is well established.

Aluminium load effects, design 
and fabrication codes

Précis
Movement towards the EN series codes is inevitable
We should choose to be the second rather than the first to adopt
There are four reasons for this:

- the structure and philosophy behind the codes is very different
- there is no support structure such as commentaries for the codes
- there are no fabrication codes
- in RSA many experienced engineers will be retiring soon

We should look to adopt the EN codes in the future and prepare for it    
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STRUCTURAL EUROCODE SUMMIT
8 FEBRUARY 2008

Concrete Code
J A Wium

(University of Stellenbosch)

Issues that drive concrete codes

• Codes are needed :
– Unified standards for conceptualizing, 

designing and constructing concrete 
structures.

– To maintain unified levels of quality in 
the industry.

• Incorporate recent developments in 
materials, processes, and 
procedures.

• Updates on durability and 
sustainability.

Need for revisions

• Reinforced concrete design code :
– Current status :

• SANS 10100-1: (1992) : Minor changes in 
2000.

• Based on BS 8110 (1985) (1997)
– Reference document BS 8110 is 

withdrawn (2008) and replaced by EN 
1992-1.

• Design of concrete water retaining 
codes :
– No South African code, designers use 

BS 8007 
– BS 8007 is also being withdrawn

Motivation for revision

• Reference documents are withdrawn
• Developments in technology :

– Materials : High strength, self compacting, fibres…
– Procedures : Pre-casting, 
– Design and analysis methods : software….

• International co-operation :
– SA firms working abroad
– Foreign firms in SA

• Errors/omissions in existing code

Options for the way forward

• Update existing code : 
– Working group pursued this option until 2005
– Realized a new generation of codes is on the cards

• Adopt a foreign code : e.g. EN 1992 :
– The way followed by the UK
– EN 1992 different from former British codes in some 

respects
• Adapt a foreign code (using e.g. EN 1992 as reference)
• Develop own code (Swiss example of “streamlining”

EN1992) 

Options

Too much work/time/costNoOwn code

Current action : evaluate implication 
of adopting EN-1992

EN 1992Limited adapt
(=incorporate)

Less work/recent/internationalYes
Adopt

No current reference code NoUpdate

ReasonPreferenceOption
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Benefits associated with adoption of EN-1992

• International source of knowledge
• Most recent developments included and updated
• Minimizing own effort, costs, time
• Available support documents : guidelines, manuals, 

software (adapt … adopt)
• Eases international work : 

– Working outside of SA
– Foreigners working in SA

• International collaboration on research (academics)

Benefits associated with adoption of EN-1992 
(cont.)

– From Research report BD 2403 (2007)
• UK Department for Communities and Local Government

Opportunities for the UK profession
– Improve the functioning of the single market for products and 

engineering services, 
– Improve the competitiveness of the European construction 

industry, and the professionals and industries connected to it, in 
Countries outside the European Union.

Material specifications
• EN 1992 refers to :

– EN 197-1: Cement: Composition, specification and conformity criteria for 
common cements

– EN 206-1: Concrete: Specification, performance, production and conformity
– EN 12390: Testing hardened concrete
– EN 10080: Steel for the reinforcement of concrete
– EN 10138: Pre-stressing steels
– EN ISO 17760: Permitted welding process for reinforcement
– ENV 13670: Execution of concrete structures
– EN 13791: Testing concrete
– EN ISO 15630 Steel for the reinforcement and prestressing of concrete: Test 

methods

Implications : Materials

• SANS 10100-2 : Materials vs EN Standards
– Cube strength vs. cylinder strength (both given)
– Testing methods
– Test specifications
– Material specifications
– Material characteristics (own)

• Proposal : Keep national material standards
» Working group required to study harmonizing SABS vs EN (ISO)

Implications of adopting EN-1992-(1+3)

• Introduction courses : 
– all designers

• Preparation/adoption of support 
documents :
– Manuals/condensed format
– Examples
– Software/spreadsheets

• Acquisition of codes and documents by 
firms/designers :
– Codes and revisions
– Supporting documents

Implications of adapting EN-1992-(1+3)

• Introduction courses : 
– all designers

• Preparation/adoption of support 
documents :
– Manuals/condensed format
– Examples
– Software/spreadsheets

• Acquisition of codes and documents by 
firms/designers :
– Codes and revisions
– Supporting documents

Additional effort to create an 
adopted document (Code)
Same as for adopt (other docs)

Less material than for adopt
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Own Code implication (example)

• Swiss example for all structural codes :
– 1998 -2003 : 5 years
– CHF 4 million budget, actual CHF 7 million
– At CHF 3.6 million (started) : Funds from SIA (= SAICE), 

industry, practice
– 70 people ( 15000 man hours)

Technical implications : 

• Strength classes up to 105 MPa characteristic 
strength

• Material specifications **
• Concrete cover : similar (BS guidance documents)
• Proposal : incorporate performance based design 

for durability (Alexander et al)
• Load combinations (see Basis of Design)

Technical implications : (cont.)

• EN 1992-1 does not give element specific design guidance 
as in SANS 10100, but the general principles.
– Design of flexural elements :

• Different stress strain relationships, Design for shear : Method for EN 
1992-1 differs from SANS 10100 (EN less conservative)

– Axial force and bending : Similar results.
• Slenderness and effective length : EN 1992 more complicated

– Flat slabs : EN 1992 includes in Informative Annex. SANS values 
within the ranges of the informative Annex.

Availability of Guidance

• From the UK and Europe :
– Handbooks (Thomas Telford, 

IStructE)
– Excel spread sheets
– “How to” leaflets
– Concise code (key information 

for everyday use)
– Worked examples

Implication of adoption of EN 1992

Research report BD 2403 (2007)
UK Department for Communities and Local Government :

- Calibration studies have shown : 
- Differences in cost between structures and members designed to EN 1992 and BS 

8110 is neutral.
- With regard to the use of EN 1992 :

- Increase in cost of design during the initial learning curve ( EN 1992-1-1 explain the 
basis of different phenomena (e.g. bending, shear, bond) rather than member types 
(e.g. beams, slabs, columns) explained in BS 8110. 

- Differences in practice :
- may necessitate better communication between the designer and the contractor (e.g. 

specifying a cylinder strength) .

Status

• Working group under SC 5120.61A 
(Construction Standards) (18 May 2007) : 
– To finalize revisions to SANS 10100 (2005)

• First meeting dated 17 August 2007 :
– Decision : Not to finalize 2005 Draft
– To consider new strategy (adopt, adapt, …)

• Meeting 5 October 2007 : 
– Investigate if EN-1992 can be adopted
– Implications to be considered
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Available resources

• Working group 
established in 2007 :
– Currently 7 members :

• Consultants : 3-4
• Academics : 3-4

– Needed 10 to 12 
participating members :

• Consultants 6
• Academics 6

Time frame (Adopt EN 1992-1)

• Review and consider implications : July 2008
• Advise on nationally determined parameters :

– March 2009 
• Draft prepared (NA or incorporated) : December 2009
• Public comment : July 2010
• Supporting documentation : July 2010 and beyond (???)

Implications of adopting EN-1992-1 (continue)

• Time invested by working 
group members :
– Review + NDP (1500 mhrs)
– Drafting (1000 mhrs)
– Support documents (2000 

mhrs)
• Software suppliers : changes 

in software (??)
• Training for usage of software

Summary

• Proposal : 
– SANS 10100-1 to be replaced by EN 1992-1 
– BS 8007 : EN-1992-3 with local materials

• Implication is : 
– considerable amount of documentation : guidelines, manuals, concise code
– training courses

• First consider impact on local practice (“intelligently adopt”)
• National parameters to be defined
• Prepare National Annexe (OR, incorporate into Code)
• Time frame : 2 years
• Financial support (costs – travel, documentation, expenses)
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The Eurocodes
and steel

Hennie de Clercq

Eurocode 3 Design of steel structures 
parts 

• Part 1-1: General rules and rules for buildings
• Part 1-2: General – Structural fire design 
• Part 1-3: General – Cold formed thin gauge members 

and sheeting
• Part 1-4: General – Structures in stainless steel
• Part 1-5: General – Strength and stability of planar 

plated structures without transverse loading
• Part 1-6: General – Strength and stability of shell 

structures
• Part 1-7: General – Design values for plated structures 

subjected to out of plane loading
• Part 1-8: Design of joints
• Part 1-9: General – Fatigue strength

Eurocode 3 Design of steel structures 
parts 

• Part 1-10: General – Material toughness and through 
thickness assessment

• Part 1-11: General – Design of structures with tension 
components

• Part 1-12: General – Supplementary rules for high strength 
steels  

• Part 2-1: Bridges
• Part 3-1: Towers, masts and chimneys – Towers and masts 
• Part 3-2: Towers, masts and chimneys - Chimneys
• Part 4-1: Silos, tanks and pipelines - Silos
• Part 4-2: Silos, tanks and pipelines - Tanks
• Part 4-3: Silos, tanks and pipelines - Pipelines
• Part 5: Piling
• Part 6: Crane support structures

Eurocode 4 Design of composite steel 
and concrete structures: parts 

• Part 1-1: General – Common rules 
and rules for buildings

• Part 1-2: General – Structural fire 
design

• Part 2: Bridges

HISTORY

• Pre-1993: BS codes – 449 etc
• 1993 – base on Canadian, also for 

cold-formed and stainless. Implies: 
went North American route

• 2005 – update Part 1
• Part 2 re-ratified, but outdated

British situation

• National annexes developed for 
main parts of EC3 and EC4

• Design aids, conversion courses not 
quite ready – maybe only 2010

• Plan to review BS 5950 just before 
March 2010, keep it alive 

• Scepticism and resistance, wait and 
see

• Public sector clients must specify EC
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Australia

• No haste to even start thinking (feel 
independent)

• ‘Let others go ahead, then we 
might follow’

Critique

• Complex, voluminous, different; 
from culture where the professor 
rules supreme, respect for theory 

• Implies: difficult to learn, more effort 
to design 

• Calibrated to yield similar structures
• Cover more details and issues
• Excellent reference material

Our situation
• Industry under great pressure – shortage 

of designers, lecturers, course time
• Some still on allowable stress
• SAISC will need to invest in:

– South Africanising codes
– South Africanising publications
– Updating own publications, aids
– Doing courses
– Giving advice

• Have more urgent things to do

Recommendations

• Recognise now we will inevitably go 
EC

• Any material (concrete, steel) that 
wants to can adopt EC

• In 2010: meet to make decision 
about time frames, resources

• Universities can start teaching when 
they feel ready for it
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Containment Structures Eurocodes 
 

by Alphose Zingoni 
PrEng, CEng, FIStructE, DIC, PhD 

University of Cape Town and Joint Structural Division 
 

Containment Structures Codes 
 

Containment structures include liquid-retaining tanks, silos, plate and shell structures. The 
relevant Eurocodes are: 
 
 EN 1991-4:  Actions on Structures: Part 4: Silos and Tanks 
 EN 1992-3:   Design of Concrete Structures: Part 3: Liquid-Retaining 

and Containment Structures  
EN 1993-1-5: Design of Steel Structures: Part 1-5: General – Planar Plated 

Structures Without Transverse Loading 
EN 1993-1-6: Design of Steel Structures: Part 1-6: General – Strength and 

Stability of Shell Structures 
EN 1993-1-7: Design of Steel Structures: Part 1-7: General – Plated 

Structures Subjected to Out-of-Plane Loading 
EN 1993-3-1: Design of Steel Structures: Part 3-1: Towers and Masts 
EN 1993-3-2: Design of Steel Structures: Part 3-2: Chimneys 
EN 1993-4-1: Design of Steel Structures: Part 4-1: Silos 
EN 1993-4-2: Design of Steel Structures: Part 4-2: Tanks 
EN 1993-4-3: Design of Steel Structures: Part 4-3: Pipelines 
EN 1998-4: Design of Steel Structures for Earthquake Resistance: Part 

4: Silos, Tanks and Pipelines 
 
In the limited time that is available, I will present a summary of the results of a detailed review 
and assessment of the more important of the above codes. However, the final 
recommendations will apply to the entire set of the containment structures codes.  
 
EN 1991-4: Actions on Structures: Part 4: Silos and Tanks 
 

• Gives general principles and rules for determining actions arising from the storage of 
bulk materials and liquids in silos and tanks. Only applicable to: 

- silos with limited eccentricity of inlet and outlet, and with small impact effects 
caused by filling 

- silos containing particulate materials which are free-flowing and have a low 
cohesion 

- tanks with liquids stored at normal atmospheric pressure 
 

• It is noted that the current version of SANS 10160 [Loading Code] does not cover 
loads on containment structures (silos and tanks) 

 
• We do not have the equivalent of EN 1991-4 in South Africa. (There is no equivalent 

British Standard either.) So the question of possible revision and updating of the 
relevant South African standard does not apply. 

 
• However, it is clear that we need a standard giving guidance on the determination of 

loads in containment structures, in view of the large number of silos and tanks being 
constructed in South Africa.  

 
• It is noted that there is some expertise in the country for conducting research and 

developing data for loadings in silos and tanks, but to actually built a comprehensive 
and well-tested set of data requires considerable resources (which we do not have). 

 
• The necessary research has already been done elsewhere, and the guidance 

reflected in EN 1991-4 is, in general, universally applicable. The most desirable 
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course of action is therefore for us to adopt EN 1991-4 as it is, and draw directly from 
the comprehensive guidelines given in the Eurocode. 

 
• Additional data specific to local conditions (e.g. temperature data, desired factors of 

safety) can easily be compiled and made available in a South African National Annex 
to EN 1991-4. 

 
• The estimated timeframe for the compilation of the National Annex on 

loadings/actions on silos and tanks is 1-2 years. 
 

Summary Recommendations: (i) Adopt EN 1991-4 
(ii) Develop a SA National Annex for this. 

 
EN 1992-3: Design of Concrete Structures: Part 3: Liquid-Retaining and Containment 
Structures 
 

• Gives principles and application rules for the design of those elements of the 
containment structure which directly support the stored liquids or materials (i.e. the 
directly loaded walls of tanks, reservoirs or silos). Other elements which support 
these primary elements (e.g. the columns supporting the tank in a water tower) 
should be designed in accordance with the provisions of EN 1992-1-1 (General 
Rules) 

 
• The guidelines are valid for stored materials or liquids which are permanently at a 

temperature between C200 and C40 °+°− . 
 

• In clauses relating to leakage and durability, EN 1992-3 primarily covers aqueous 
liquids. Where other liquids are stored in direct contact with structural concrete, 
reference should be made to specialist literature. 

 
• The following are not covered: 

- storage of materials at very low or very high temperatures 
- storage of hazardous materials where leakage could constitute a major 

health or safety concern 
- pressurised vessels 
- gas tightness 
- floating structures 
- large dams 

 
• EN 1992-3 is a concise 23-page document outlining basis of design, materials, 

durability and cover requirements, structural analysis, ultimate limit states, 
serviceability limit states and detailing provisions. Four Informative Annexes provide 
information on effect of temperature on properties of concrete, calculation of crack 
widths, etc. 

 
• We do not have the equivalent of EN 1992-3 in South Africa, so there is nothing to be 

revised or updated. The equivalent British standard is BS 8007, which is being 
superseded. Design of liquid-retaining structures in South Africa is largely based on 
BS 8007, so when this goes, we will be in trouble. 

 
• There is very little point in us developing our own set of general rules and principles 

for the design of containment structures, since the principles and rules given in EN 
1992-3 are very general and universally applicable. However, EN 1992-3 gives very 
little guidance on analysis methods. 

 
• The best way forward is to adopt EN 1992-3 as it is, and then develop for our specific 

requirements a South African National Annex giving non-conflicting supplementary 
information (such as detailed calculation methods and analytical techniques for tanks 
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and silos), as well as the values of relevant NDPs (Nationally Determined 
Parameters). 

 
• The estimated timeframe for the compilation of a South African National Annex to EN 

1992-3 is 2 years. In the meantime, full use can still be made of EN 1992-3 and its 
annexes, since this gives recommended values for all NDPs.  

 
Examples of parameters which may be nationally set: 
 

1kw  The limitation on the width of a crack that may be allowed to pass through the full 
thickness of a concrete section, for Tightness Class 1.  
 
Recommended Values for water-retaining structures are given as a function of the ratio 
of the hydrostatic pressure head Dh  to the wall thickness of the containing structure h :  
 

For mm2.0,5/ 1 =≤ kD whh  

For mm05.0,35/ 1 =≥ kD whh  
For values in-between, use interpolation. 

 

minx  The minimum value of the depth of the compression zone of the concrete section that 
provides adequate assurance for structures of Tightness Classes 2 and 3 that cracks 
do not pass through the full width of a section. 

 
 Recommended Value for minx  is the lesser of hh   where0.2or  mm50  is the 

section thickness. 
 
κ  The maximum permitted ratio of the diameter of  duct within a wall to the wall 

thickness. This is applicable to circular tanks with internal prestressing (via post-
tensioning ducts), the limitation being necessary to avoid the possibility of local failure 
due to the tendons breaking through the inside cover. 

 
 Recommended Value for κ  is 0.25. 
 

21, tt   The minimum thickness of walls forming the sides of reservoirs or tanks, 1t  referring 

to Class 0 and 2t  to Classes 1 and 2. [Note: Classes {0, 1, 2, 3}: {some leakage, 
limited, minimal , none}] 

 
 Recommended Values: mm150:tmm;120: 21t     
 
Summary Recommendations:   (i) Adopt EN 1992-3 

(ii) Develop a SA National Annex for this. 
 
EN 1993-1-6: Design of Steel Structures: Part 1-6: General – Strength and Stability of 
Shell Structures 
 

• Gives design requirements for plated steel structures that have the form of a shell of 
revolution, specifically cylinders, cones and spherical caps 

 
• Provisions apply to axisymmetric shells, associated circular or annular plates, ring 

beams, and stiffeners 
 

• EN 1993-1-6 is intended for use in conjunction with the EC3 general parts: 
- EN 1993-1-1: General Rules and Rules for Buildings 
- EN 1993-1-3: General: Cold-Formed Thin-Gauge Members and Sheeting 
- EN 1993-1-4: General: Structures in Stainless Steel 
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- EN 1993-1-9: General: Fatigue Strength  
 
and the EC3 application parts: 
- EN 1993-3-1: Towers and Masts 
- EN 1993-3-2: Chimneys 
- EN 1993-4-1: Silos 
- EN 1993-4-2: Tanks 
- EN 1993-4-3: Chimneys 

 
• EN 1993-1-6 is concerned with the requirements for design against the ultimate limit 

states of: 
 

- plastic limit (onset of zones of yielding) 
- cyclic plasticity (onset of yielding caused by repeated cycles of loading and 

unloading) 
- buckling (sudden loss of stability under membrane action) 
- fatigue (onset of cracking under cyclic loading) 

 
• Overall equilibrium of the structure (sliding, uplifting, overturning) is not a concern. 

For this, the general considerations of EN 1993-1-1 apply. 
 

• All actions (including wind loading and bulk-solids flow) are assumed to be quasi-
static. The stress resultants arising from dynamic behaviour are treated as quasi-
static. 

 
• The standard is not intended for application outside the ranges: 

- temperatures: C300  toC50 °+°−  
- shell radius-to-thickness ratio: 5000/20 ≤≤ tr  

 
• Depending on the ultimate limit state being checked, one or more of the following 

types of analysis may be used: 
- Membrane theory analysis [MA] 
- Linear elastic analysis [LA] 
- Linear elastic bifurcation analysis [LBA] 
- Geometrically nonlinear elastic analysis [GNA] 
- Materially nonlinear analysis [MNA] 
- Geometrically and materially nonlinear analysis [GMNA] 
- Geometrically nonlinear elastic analysis with imperfections accounted for 

[GNIA] 
- Geometrically and materially nonlinear analysis with imperfections accounted 

for [GMNIA] 
 

• There is no equivalent South African standard (or British standard for that matter) on 
strength and stability of shell structures 

• The considerations in EN 1993-1-6 draw from a well-established body of scientific 
knowledge, and a vast amount of international research. They are universally 
applicable. 

 
• In addition, there are four Normative Annexes giving formulae for: membrane stresses 

in cylindrical, conical and spherical shells; bending-disturbance stresses (edge effects); 
plastic collapse resistances; buckling stresses 

 
• As such, EN 1993-1-6 should be adopted as it is (no point in re-inventing shell theory) 

 
• For Nationally Determined Parameters, the recommended values in EN 1993-1-6 

generally seem to be reasonable irrespective of the country in question. Thus not 
much work would be required in putting together a South African National Annex. 

 
• Estimated time for the development of a National Annex: 1.5 years 
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Summary Recommendations: (i) Adopt EN 1993-1-6 with all its Annexes 
(ii) Develop a SA National Annex for this. 

 
EN 1993-4-1: Design of Steel Structures: Part 4-1: Silos 
 

• Provides principles and application rules for the structural design of steel silos of 
circular or rectangular plan form that are free-standing or supported 

 
• Concerned with the requirements for resistance and stability of steel silos (not 

operational safety, functional performance, fabrication and erection) 
 

• Provisions relating to seismic design are dealt with in EN 1998-4; the design of 
supporting structures for the silo are covered by EN 1993-1-1 (General Rules); 
foundations in reinforced concrete for steel silos are dealt with in EN 1992 and EN 
1997; numerical values of actions on steel silos to be used for the design are given in 
EN 1991-4 (Actions in Silos and Tanks) 

 
• It is a fairly large document (113 pages) covering: 

- basis of design 
- properties of silo steels 
- structural analysis 
- design of cylindrical walls 
- design of conical hoppers 
- design of conical roof structure 
- design of junctions and supporting ring girders 
- design of rectangular planar-sided silos 

 
• Part 4-1 does not cover:- - resistance to fire 

- silos with internal subdivisions 
- silos with capacity less than 10 tonnes 

 
• The analysis of cylindrical walls and conical hoppers follows the provisions of EN 

1993-1-6 
 

• National choices are allowed with regard to:- 
- specification of mechanical properties of steels 
- specification of effective thickness of silo wall for analysis (allowance for 

corrosion and abrasion) 
- type of analytical methods to be used and values of analytical parameters to be 

adopted for material resistance and buckling calculations  
 

• There is no equivalent SANS or BS standard 
 
• The recommendation is to adopt the entire EN 1993-4-1, and develop a South African 

National Annex with all NDPs 
 

• Timeframe: Compilation of a South African National Annex for the design of steel 
silos will take an estimated 1 to 2 years. 

 
Summary Recommendations: (i) Adopt EN 1993-4-1 

(ii) Develop a SA National Annex for this. 
EN 1993-4-2: Design of Steel Structures: Part 4-2: Tanks 
 

• Provides principles and application rules for the structural design of above-ground 
vertical cylindrical steel tanks for the storage of liquid where:- 

- internal pressures above the liquid level are not less 
than mbar100− and not more than mbar500+  

- the design metal temperatures are in the range C300  toC50 °+°−   
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• Part 4-2 is concerned only with the requirements for resistance and stability of steel 
tanks. It does not cover resistance to fire, floating roofs and floating covers 

 
• Provisions relating to seismic design are dealt with in EN 1998-4; the design of the 

supporting structure for the tank is covered by EN 1993-1-1 (General Rules); foundations 
in reinforced concrete for steel tanks are dealt with in EN 1992 and EN 1997; the design 
of an aluminium roof structure on a steel tank is dealt with in EN 1999-1-5; numerical 
values of actions on steel tanks to be used in the design are given in EN 1991-4 (Actions 
in Silos and Tanks). 

 
• It is a 55-page document covering: 

- basis of design 
- properties of tank steels 
- structural analysis 
- design of cylindrical walls 
- design of circular roof structure 
- design of junctions and supporting ring girders 
- design of rectangular planar-sided tanks 

 
• The analysis of the circular shell walls follows the provisions of EN 1993-1-6 

 
• National choices are allowed with regard to:- 

- partial factors for actions on tanks 
- partial factors for resistance to limit-state failure 
- specification of mechanical properties of steels 
- values of analytical parameters to be adopted  

 
• There is no equivalent SANS or BS standard 
 
• The recommendation is to adopt the entire EN 1993-4-2, and develop a South African 

National Annex with all NDPs 
 

• Timeframe: Compilation of a South African National Annex for the design of steel 
tanks will take an estimated 1 year. 

 
Summary Recommendations: (i) Adopt EN 1993-4-2 

(ii) Develop a SA National Annex for this. 
 

OVERALL CONCLUSIONS 
 

• Adopt the Eurocodes for the Design of all Containment Structures 
• Develop South African National Annexes for these 
 
Timeframe for the Development of South African National Annexes: 
 

Generally 1 to 2 years for each Part, but the completion of the work for all 
Containment Structures Codes may take up to 6 years, bearing in mind that the 
Working Group membership of the various Eurocode Parts will probably overlap 
(e.g. same people working on steel silos and steel tanks). 

  
• However, use of the Containment Structures Eurocodes can start immediately, 

since the recommended values given in the Eurocodes can always be used until 
such time as Nationally Determined Parameters have been decided upon and 
compiled into a South African National Annex. 

  
 

THANK YOU 
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Edwin Kruger
The South African National Roads Agency Limited

(SANRAL)

#367053

Structural Euro Codes Summit 
8 February 2008

Bridge Codes

What is the status Quo?

Present Code:

Code of Practice for the design of Highway 
Bridges and Culverts in South Africa
TMH 7 Parts 1 to 3

Published by Committee of State Road 
Authorities (CSRA)

Consists of three Parts:

TMH 7: 1981 Part 1 & 2

Part 1 is the GENERAL STATEMENT and Part 2 is the 
SPECIFICATION FOR LOADS. Vehicular loading although 
based on BS 5400 (British) was adapted for SA conditions

TMH 7: 1989 Part 3

This is the structural design code relating to Concrete and is  
based on CEB-FIB Model Code for Concrete Structures 
(1978) and BS 5400 (British) but with amendments (some 
significant)

Other publications based on TMH7

SATCC = Southern African Transport & Communications 
Commission. This code was developed (almost exact copy of TMH7) 
to achieve greater uniformity of bridge design throughout the SADC 
Region. It took from 1981 to 1998 to get this published. (17years) 

Responsible Bodies in SA
RCC (Roads Coordinating Committee) under which 
fell:
CSRA = Committee of State Road Authorities =
COLTO = Committee of Land Transport Officials =
Now COTO = Committee of Transport Officials

Only state officials at national and provincial 
government levels (municipalities excluded) were 
allowed to be members of above 

Due to the demise of technical expertise in the state 
sector these no longer function correctly & there are 
moves to try set up a private Section 21 to fulfil this 
role by bringing in private sector expertise (However 
this is speculation at this stage)
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Stakeholders
Whatever the decision as regards possible 
adoption of EURO Codes there are other 
stakeholders

•Transnet (railway bridges)
•SANRAL
•Provinces
•SADC Countries

We need to be extremely careful as in some 
quarters it may be felt that the adoption of Euro 
Codes will only make our markets available to 
others whilst South Africans get no advantage.

In my view however the most important persons 
to involve are:   ??????

The Designers!
Do not think you can implement overnight. Whatever 
the decision there will have to be a transition period

Remember Europe took 15 years or more and the 
code is a largely a compromise 

One wonders what will happen when they officially 
stop all use of old codes in 2010

Commentaries and guidelines which are essential are 
still to be developed.

Options on way ahead for bridges

1. Do nothing - wait a few years – not really an 
option?? Need at least to set up a working group.

2. Keep and revise TMH7 as a stand-alone code but 
based on Euro Codes (especially the notation –
need to have common notation between all 
structural design codes)

3. Adopt Euro Codes and write national annexes 
(loading, climate, materials etc).  

Just a quick sideline 
Design for Durability?

Presently not sure if the Euro Codes address durability 
properly. However there are FIB models and proposals for 
design in this regard so maybe it will be introduced. 
However we in SA are possibly ahead of the pack in this 
regard

Bridge Codes have always 
traditionally been stand alone
EURO Codes have moved away 
from this approach in my view 
introduces more risk for the 
designer.

The Euro Codes are complex to 
use and may make life much 
more difficult for the designer. 
Just ask those who have used 
both

Question to you

Who has personally used the 
Euro Codes in  design (excluding 
bridges)??

Who has used the Euro Codes in  
bridge design??
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Statement
Under no circumstances should we 
allow changes and adoption of 
different codes to be done without 
full consultation and debate by 
knowledgeable South African Bridge 
Designers

We want persons with knowledge of 
all the implications (both technical 
and administrative) to be involved 
and drive the process

Question
Who Pays??

There is no free lunch except after 
this lecture! 

Many codes and specifications have 
been developed by SANRAL and 
have become the de-facto codes in 
use in the roads sector and have 
been adopted by others

Way forward for bridges?
The most urgent aspect is to revise 
our traffic loading regardless of 
which of the options we follow 

On the bridge side any option 
besides doing nothing will cost a 
considerable sum of money

We at SANRAL are committed to 
work with others

Summary

Summary of alternatives for bridges:

1. Do nothing - wait a few years – but set up 
a working group

2. Keep and revise TMH7 as a stand-alone 
code but based on Euro Codes

3. Adopt Euro Codes and write national 
annexes (loading, climate, materials etc)

4. Any other bright ideas? 

Last Thought
• Everything is being done faster and 

faster. Codes need to be simple to use!

• Should we restrict entry to ensure 
design competency?

• Compulsory design checking by 
independent experienced structural 
engineers for complex structures???

• Let us proceed but without undue haste 
as this will place SA engineers at a 
disadvantage in their own country

THANK YOU

Questions & discussion?
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Live your life. Create your destiny.

ADOPTION OF EC 6 
IN RSA

QUO VADIS ?

Fred Crofts

Current local standards:

• Design Codes
• SANS 10164 - 1: Unreinforced
• SANS 10164 - 2: Reinforced

• Material Codes
• SANS 1215: Manufacturing of concrete masonry
• SANS 227:   Burnt Clay Masonry
• SANS 285:  Calcium Silicate

• Walling Codes
• SANS 1249: Masonry Walling
• SANS 2001- series

• Deem-to-satisfy rules
• NBR
• NHBRC

Dept of Civil Engineering

Replacement Eurocodes:

• EC6 – Part 1-1,  Design of masonry structures
– Unreinforced and reinforced 

• EC6 – Part 1-2, Design of masonry structures
- Structural Fire design

• EC6 – Part 2,  Design of masonry structures
– Design considerations, Selection of materials & execution 

• EC6 – Part 3, Design of masonry structures
- Simplified calculations for unreinforced masonry

Civil Engineering

Issues driving masonry codes in SA?

• Design standards 
• Specification

- Material 
- Workmanship
- Acceptance of final work
- Quality control 

• Maintenance
• Evaluation of new materials and building systems 

• Agrément
• Consumer protection (NHBRC)

Civil Engineering

Need for revising masonry codes ?
Why ?
• Masonry Industry 

• Clay brick industry
• non technical
• large firms
• large capital layout
• virtually no technical
• “traditional building material” = denigrating concrete 

• Concrete brick industry
• more technical
• less capital layout => lots of smaller firms – manufacture
• CMA = > supported by larger firms & technically strong

= > “getting it right a.s.t. putting it right”

Civil Engineering

Need for revising masonry codes ?
Why ?

• Developers
• Profit driven
• Little technical expertise 

• Professional fraternity
• Ignorant
• Masonry relegated to cladding

• Conclusion: No real need for revising codes           

Civil Engineering
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Which option are the masonry fraternity
favouring ?

• Option 1: Eurocodes & National Annexes

• Option 2: Develop SA code based on Eurocodes

• Option 3: Update & revise existing SA Codes

Civil Engineering

Which option are the masonry fraternity
favouring ?

• Option 1: Eurocodes & National Annexes
• Probably best based on EC input of 11 countries
• Be brave and take the risk
• New concepts

• Remember: We live in a 3rd world country =>
• No gives a @#$% and no cares a @#$%
• Africanized Annexes

Civil Engineering

Which option are the masonry fraternity
favouring ?

• Option 2: Develop SA code based on Eurocodes
• Update SA Codes probably best
• Complete assessment of every aspect and standard
• Inclusion of USA & Australian best practice
• Impractical: 

• Cost
• Time &
• Personnel

Civil Engineering

Which option are the masonry fraternity
favouring ?

• Option 3: Update & revise existing SA Codes
• SANS 10164: 1 & 2 have proved satisfactory over year
• Based on British Practice
• Technical Input from UK will diminish       

Civil Engineering

Benefits with Option 1: EC6 ?

• EC6 will be updated and improved in time
• Computer design programs => 

• Save time and cost (Input cost increase)
• European market opens up for students at tertiary level
• Loading code ? Assessment of material resistance and overall 

safety factors

• Beware !!!!!
• All other codes will be affected and this has to be assessed

• NBR (Deem-to-satisfy)
• NHBRC
• SANS 10249 & others      

Civil Engineering

Benefits with Option 1: EC6 ?
Concerns re specifications
• Material

• EC6 significantly different to SANS
• Masonry units only low strength specified

• Manufacturers have to guarantee their products
• NO SABS Mark

• Aspect ratio dictates strength
• All material codes will change 

Civil Engineering
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Benefits with Option 1: EC6 ?
Concerns re specifications
• Workmanship

• EC6 National Annex has to be changed for local conditions
• SANS 2001 series standard on masonry has to be re-assessed

• Quality control tests
• Frequency of testing
• Assessment of results will require review 

Civil Engineering

Benefits with Option 1: EC6 ?
Concerns re specifications
• Maintenance

• SANS 10400 – B: Competence person provides detail for
maintenance over a couple of years

Civil Engineering

Resources & Expertise available to
adapt & update 
• Manpower problem
• Remuneration    

Civil Engineering

Time frame for implementation
• National Annexes have to be in place
• Co-operation of all
• Based on UK experience => time (5 years +)

Civil Engineering

Implications if adopted on current 
materials specification
• Characteristic strength vs conversion from aspect ratio

Civil Engineering

(Conclusion)
• Tertiary education

Civil Engineering
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Conclusion
• Option 1: Eurocodes & National Annexes is feasible

• Success is dependant on:
• Co-operation from industry & Local Authorities
• Simplify Annexes
• Bite the bullet

Civil Engineering
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EUROCODE 5

VS

SANS 10163 “The Structural 
Use of Timber”

Part 1: Limit States Design

Part 2: Allowable Stress Design

• SANS 10163 currently 
contains
5 “k” factors 
(modification factors) for 
various design conditions.

• EC5 contains 10 “k” factors 
with sub-sets creating +50
“k” factors.

• European Designers use 
timber far more prolifically 
than we do.

• Eg: Huge laminated beams 
are very common in 
Germany and Sweden etc.
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•Unfortunately designers 
in South Africa are 
limited to straight beams 
of laminated pine or 
laminated saligna.

•+600 x 140 maximum.

•FACT:- 90% plus of all 
structural pine is used in 
the truss manufacturing 
industry. 80% of that 
timber goes into the 
manufacture of trusses 
less than 8m span!
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• Conclusion:-
Our Design Needs are 
simple. EC5 is complex.

• Question:-
Do we need EC5 when we 
have just finalised a re-write 
of both versions of 10163?

•Yes we do!!
•Reason:- We cannot 
be left behind in the 
backwaters!
EEC Sponsorship?

• However, we do not have the 
resources to do this quickly 
from a zero base. So…we 
believe that we can adopt the 
UK National Annex with some 
adaptation and correlation to 
bring it into line with our current 
codes.
Refer EEC Countries’Annexes!

• Time Frame:-
Timber Roof Design Software 
developers overseas have the 
basis of EC5 already. All we 
need to do is adapt the U.K. 
National Annex to S.A. 
requirements.

One man month - maybe cost 
R150,000 – R200,000.

• The Institute for Timber 
Construction will, in conjunction 
with the Joint Structural 
Division of SAICE, oversee the 
process.

Practical Completion End 2009?
….If we can find the funds req’d.
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SANS 10160 (Draft) as Platform for 
future SA Structural Design Standards 

Based on Eurocode

PE Dunaiski, JV Retief, TR ter Haar

SANS 10160 (DRAFT)

Revision of
SABS 0160-1989 (as amended 1990)
Code of Practice for
The General Procedures and Loadings to be adopted in the 

Design of Buildings
INTO

SANS 10160 (Draft)
Basis of structural design and actions for buildings and  

industrial structures

MAIN TOPICS OF PRESENTATION

• Background based on timeline
• Relationship between SANS 10160 (Draft) and 

Eurocodes
• Guidelines and procedures followed for revision
• Advantages of procedure followed
• Conclusions and recommendations

MAIN TOPICS OF PRESENTATION

• Background based on timeline
• Relationship between SANS 10160 (Draft) and 

Eurocodes
• Guidelines and procedures followed for revision
• Advantages of procedure followed
• Conclusions and recommendations

BACKGROUND BASED ON TIMELINE

• 1998 : SA National Conference on Loading
• 1999 : SAICE WG for Revision of SABS 0160
• 2003 : Observation of conversion of Eurocode from ENV 

(Voluntary) to EN (Normative Standards)
• 2004 : Trial use Eurocode Parts as reference
• 2005 : Full implementation of Eurocode Parts as reference for 

SANS 10160 (Draft)
• 2005 : Introducing additional actions
• 2006 : Introducing Geotechnical Basis of Design and Actions
• 2008 : Publication for comment imminent 

SA National Conference on Loading

• MOTIVATION FOR CONFERENCE
– Incompatibility of SABS 0160 with ENV 1997

• DECISION TAKEN TO REVISE SABS 0160 
• GUIDELINES FOR THE REVISION OF SABS 0160

– Referring to ISO Standards (ISO 2394)
– Comparable to international loading codes
– Compatible with future SA material standards based on 

international standards
– Provision to be made for geotechnical loading 
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CONSIDERATION OF EUROCODE AS 
REFERENCE

• 1999-2003: Slow progress with revision of SABS 0160
• 2003: Observer at CEN TC250 SC1 meetings
• EN1990 Basis of Structural Design 

– Compatible with SABS 0160
– This development allowed access to the full scope of Eurocode
– ISO 2394 is made operational by EN 1990
– Consistent provision for ALL material standards, specifically 

geotechnical design

ADAPTATION OF PARTS FROM EUROCODE

• 2004: Evaluate application of Eurocode models on trial 
basis
– Self-weight & imposed loads
– Wind actions
– Crane induced loads

• Results sufficiently positive to proceed fully with Eurocode
referenced SA Loading Code – November 2004 

RELATIONSHIP OF CODES

• Background based on timeline
• Relationship between SANS 10160 (Draft) and 

Eurocodes
• Guidelines and procedures followed for revision
• Advantages of procedure followed
• Conclusions and recommendations

Foundations, retainingStrengthening & repair

Tower, mast, chimneySilos, tanks,  pipeBridges General , actionsEN 1998 Earthquake resistance

Ground investigation & testing

General rulesEN 1997 Geotechnical structures

Structural fire

Composite BGeneral; buildingsEN 1994 Steel/concrete Composite

High strength tensionHigh strengthFatigueShell structures

PilingChimney ToughnessJoints Transverse Plated 

Towers & mastsPipelinesStructural fireStainless SCold formed

Crane support TanksSilosSteel BGeneral ; buildingsEN 1993 Steel structures

Structural fire

Liquid retaining Concrete  BGeneral; buildingsEN 1992 Concrete structures

AccidentalExecution

ThermalSnow

WindFire

Cranes & machinerySilos & tanksTraffic bridgesSelf-weight; imposedEN 1991 Actions on structures

A2 BridgesA1 BuildingsEN 1990 Basis of Design

IndustrialContainment Bridges Buildings & GeneralStandard and Specific

SCOPE OF EUROCODE

RELATIONSHIP OF PARTS
PROPOSED SANS 10160 Parts Reference Eurocode Part

PART TITLE PART TITLE 
1 Basis of structural design 

Provision for geotechnical design 
Provision for accidental design situations 
Design assisted by testing 

EN 1990 

EN 1991-1-7

Basis of Structural Design 

General actions - Accidental actions due 
to impact and explosions 

2 Self-weight and imposed loads EN 1991-1-1 General actions – Densities, self-weight, 
imposed loads for buildings

3 Wind actions EN 1991-1-4 General actions – Wind actions
4 Seismic action and general 

requirements for buildings 
EN 1998-1 Design provisions for earthquake 

resistance of structures
5 Basis of geotechnical design and 

actions 
EN 1997-1 Geotechnical design : General rules

6 Actions induced by cranes and 
machinery 

EN 1991-3 Actions induced by cranes and machinery

7 Thermal actions EN 1991-1-5 General actions – Thermal actions
8 Actions during execution EN 1991-1-6 General actions – Actions during 

execution

PROCEDURES FOR REVISION

• Background based on timeline
• Relationship between SANS 10160 (Draft) and 

Eurocodes
• Guidelines and procedures followed for revision
• Advantages of procedure followed
• Conclusions and recommendations
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OBJECTIVES

OBJECTIVES FOR REVISION
• Maintaining scope of application of SABS 0160-1989
• Maintaining the current level of reliability of SABS 

0160-1989
• Developing a comprehensive reliability framework for 

treatment of actions and resistances
• Maintaining compatibility with Eurocode for design 

situations beyond the defined scope of SANS 10160

PROCEDURES FOR REVISION

FORMAT OF CODE
• SANS 10160 (Draft) consists of 8 Parts 
• SANS 10160 (Draft) to be published as a single document 

containing 
– Basis of Structural design and 
– Actions on Structures

• Corresponding Eurocode Parts are published as 9 
Standards with 9 National Annexes

PROCEDURES FOR REVISION

• Selecting relevant Parts from Eurocode
• Simplification through omission of advanced models for 

actions with limited use, example : wind sensitive structures
• Selecting applicable options and values for the Nationally 

Determined Parameters (NDP’s) considering the allowed 
range 

• Incorporate the NDP’s into normative section of the code
• Incorporating additional information from other sources, 

including from SABS 0160-1989

PROCEDURES FOR REVISION

IMPLEMENTING CONSISTENT RELIABILITY 
FRAMEWORK

• Improving load combination scheme
– Whilst maintaining most partial load factors

• Introducing basis of design for geotechnical actions
• Introducing basis of design for accidental design 

situations

PROCEDURES FOR REVISION

SUPPORTING ACTIVITIES
• Comprehensive calibration through 

– reliability calculations 
– calibration to existing practice through comparative investigations

• Compiling comprehensive background publications
• Presentation of seminars on specific aspects of the revision 

of the code
• Maintaining close links with CEN TC250 SC1
• Implementing administrative procedures for the revision

PROCEDURES FOR REVISION

ACADEMIC SUPPORT TO REVISION
• Investigating specific problem areas and providing 

background information
• 4 Doctoral degrees and 9 Master’s degrees 

awarded for research linked to the revision 
• Currently 2 Doctoral and 4 Master’s students 

involved in research linked to the revision
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ADVANTAGES OF PROCEDURE

• Background based on timeline
• Relationship between SANS 10160 (Draft) and 

Eurocodes
• Guidelines and procedures followed for revision
• Advantages of procedure followed
• Conclusions and recommendations

Advantages – Reference Base

• Eurocode – comprehensive; advanced:
– Scope of application: structures; situations; materials
– Unified Standards; Parts; procedures & models
– Harmonisation between wide range of conditions and 

practice
• Spent 2 decades+ to achieve this

IMPLICATIONS OF REFERENCE  

• Eurocode
– NDP adjustment within unified & harmonised scheme for 

• national jurisdiction 
• physical environment 
• National preferences and practice

– Negative aspects – to be taken into account:
• Complex and elaborate layout and format
• Wide range and combinations of NDP values and options as 

implemented by 26 member states

Advantages - Application

SANS 10160-Draft
• Concise standard within selected scope of application (that 

of SABS 0160-1989)
– Compacted format, as compared to Eurocode
– Simplification due to more restricted scope
– No need for separate National Annex 
– Preferences from existing practice – generally accommodated

Advantages – Application (2)

SANS 10160-Draft
• Consistency with Eurocode maintained

– Regulatory & safety requirements – National jurisdiction: 
generally through selection of values 

– Special situations - refer to Eurocode advanced models
• Not necessary to include provisions for non-standard situations

– Future extended scope of SANS 10160-D in easily implemented
• Additional load models - Fire, impact, internal explosions
• Additional structures – Actions on silos, traffic on bridges, etc

Advantages – Future Standards

SANS 10160-Draft
• Platform for future SA standards referenced to Eurocode

– Limited effort to validate consistency
• Useful experience with process

– Advantages, advances & complexities of Eurocode
– How to derive efficient standard

• Optimal balance between 
– Conciseness and comprehensiveness
– Harmonisation and provision for local conditions

– Inescapable need for thorough investigations
• Similar to effort by Member States to introduce Eurocode
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CONCLUSIONS AND RECOMMENDATIONS

• Background based on timeline
• Relationship between SANS 10160 (Draft) and 

Eurocodes
• Guidelines and procedures followed for revision
• Advantages of procedure followed
• Conclusions and recommendations

CONCLUSIONS AND RECOMMENDATIONS

EUROCODE
• Eurocode is the most modern set of structural design codes
• Eurocode is complex due to the comprehensive nature of the 

standards
• Substantial effort required to develop National Annexes
• Eurocode is inefficient due to accommodating large number of 

member states with diverse requirements and preferences
– Resulting in dual structure with the normative sections and the National 

Annexes
– Restrictive, allowing only NDP’s and NCCI

CONCLUSIONS AND RECOMMENDATIONS

SA STANDARDS REFERRING TO EUROCODE
• Revision of SA Standards is long overdue
• Incremental development in terms of identified needs and priorities is 

possible and therefore optimal regarding resources constraints
• Incremental development is recommended since compatibility can 

easily be maintained based on the unified set of Eurocode Standards
• Code development should be driven by practice (needs) and 

supported by research (requirements)
• SANS 10160 (Draft) 

– consistent with current SA material standards
– unified with future revised SA materials standards referring to Eurocode

END

Thank you for your attention
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STRUCTURAL EUROCODE SUMMIT
8 FEBRUARY 2008

Seismic Code
J A Wium

(University of Stellenbosch)

Why design for seismic loads?

• EN 1998-1 : Design structures for seismic loads 
where nominal peak ground acceleration exceeds 
0.08g

• Nominal peak ground acceleration defined for 10% 
probability in 50 years

• Zone I : PGA>0.1g
• Zone II : PGA>0.15g
• Zone ? : PGA 0.2g

Seismic Zones : Peak ground acceleration > 0.08g

• Zone I : seismic action from 
natural origin : PGA>0.1g

• Zone II : Mining induced 
seismic action

Zone 1

Zone 2

1989 : 2003 :

Seismic Loads 
SA Loading Code : History

• SABS 0160 (1989) :
– First clauses for seismic design, but 

Lack of confidence by practitioners (2003) 
Local committee created for revision of the code

• SANS 10160 (2006) :
– Use SABS 0160 and update where possible
– Identify items to be investigated/researched

SANS 10160 :
Seismic loading : Identified shortcomings

• Detailing rules 
– Detailing for ductility

• Displacement criteria
– Displacement inter-storey
– P-delta

• Load bearing masonry :
– Percentage of shear wall 

area

Current Proposed Code

• EN 1998 structuring :
– Sequence of paragraphs
– Material code information (detailing RC and masonry)

• Information from :
– SABS 0160
– UBC (ASCE-7)
– ACI
– EN-1998
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Why not EN-1998 for current proposal?

• Different  behaviour factors : (Total base shear)/factor
• Lonnngggg clauses on concepts, layouts, detailing, 

analysis methods
• Soil spectra Type I or Type II
• Steel, timber, composite structural details
• Base isolation
• Reinforced concrete : medium and high ductility

SANS 10160 revision : 2007

• Objectives :
– Encourage seismic friendly 

layout :
• Rules and guidelines for 

layouts
– Detail for ductility

• Detailing rules (reinforced 
concrete)

– Enforcement by local 
authorities

Implications for change 

• Option 1 (Adopt EN-1998) : 
– Use (very) unfriendly document
– Conservative values (e.g. ductility factors)
– Too much information

• Option 2 : (Develop own based on EN-1998)
– Current status (….almost there !)
– Update clauses as research results become available

Proposal

• Option 2 : Own document based on Eurocode (+others)
– Concept of the current revision (2007)
– Certain clauses need to be updated (when info 

available)
– Detailing : should be moved to material codes

• (this is not the structure of EN-1992, 1998, …)
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Summing up
Ron Watermeyer 

The outcome of the Structural Eurocode Summit will 
be communicated to the SABS Technical Committee
for Construction Standards (TC 5120.61) who will be 
responsible for establishing subcommittees and
working groups in accordance with SABS procedures 
and in consultation with Joint Structural Division and
others to sort out the detail, as necessary.

4 groups

geotechnical

buildings

containment structures

bridges

Loading and 
basis

Move to EU – doableTimber

Move to EU – doableMasonry

To early to decide. If buildings go 
EU route terminology to be aligned

Bridges 

Doable by 2010 individually but 
more realistic 5 -10 years for series

Containment 
structures

Minimum change to UK annex –
not before 2010 as there is no 
urgency

Steel 

May possibly adapt some aspects –
not before mid 2010

Concrete

Move to EU in long term (5-10 
years)

Aluminum

Implement once SANS 10160 
published

Loading
and basis

Geotechnical

Comment Own
3

Adapt
2

Adopt 
1 Urgent action items

SABS to confirm extent that EU codes can be 
amended particularly the loading and basis of design

How best to do this? 

Costs of SANS documents

- electronic documents

- much cheaper to buy SANS documents

SABS subcommittees

• Concrete
• Loading and basis
• Steel
• Timber
• Aluminum
• Masonry

No need for geotechnical?  
Need for containment structures? 
Bridges?????
Need more members to working groups – how to 
recruit?
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Design Guides 
Textbooks
Software
Manuals 
Worked Examples 

Codes

DesignerProduct 
Standards 
Manufacturers 
Literature 

Education, Experience and 
Understanding

Amplify 

Simplify
Supplement 

Model for applying codes 



Appendix B: Delegates’ briefing 

1 Discussion paper: Towards the adoption of the Structural Eurocodes in South Africa 

2 Extracts from the NATIONAL STRATEGY FOR IMPLEMENTATION OF THE STRUCTURAL 
EUROCODES: DESIGN GUIDANCE Report prepared for The Office of the Deputy Prime Minister 
By The Institution of Structural Engineers April 2004 

3 Institution of Structural Engineers’s Eurocodes: briefings covering: 

 An introduction to Eurocodes 
 Answers to concerns raised by UK members 
 Special issue on bridges prepared by the Highway Agency 
 Software issues  
 Timber structures 
 Concrete structures 
 Differences between Eurocodes and British standards 
 Masonry structures 
 Railways bridges  
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1 Introduction 

The introduction of the structural Eurocodes is the largest development in codified structural design that 
has been seen in recent times. These Eurocodes form a set of 58 European standards providing 
calculation methods to determine the efforts applied to each elements which play a structural role in 
structures submitted to given actions and to check if the mechanical strength of each element is sufficient 
to resist to this effort. These calculation methods will be used: 

 to design buildings and civil engineering works regardless the type of works or materials used 
(concrete structures, steel, composite steel/concrete, masonry, timber, aluminium). It also contains 
specific calculation rules for geotechnical works and rules on earthquake resistance. 

 to check the stability and mechanical resistance of structures, including structures submitted to fire, 
 to define the dimensions of structural elements,  
 to specify the required performance and durability of the product to be incorporated into the structure 

According to Pascal Bar of the European Commission (2003), the Eurocode will be used: 

For construction works, to design the constitutive elements of structures (buildings and civil 
engineering works) or to check their mechanical resistance and stability, including safety in case of fire 
and resistance to seismic actions, 
For structural products, to determine the performance linked to mechanical strength, which will be 
declared in CE marking according to the Construction Product Directive. 

Promoting the elaboration and the implementation of these standards, the European Commission 
purposes are the following: 

To facilitate the free circulation of services (engineering, design of construction works) in the internal 
market, providing a common system of reference to prepare the call for tenders and the contracts for 
the design of works and their execution 
To contribute to the free circulation of structural products, without technical barriers to trade, thanks to 
the CE marking of the products, 
To facilitate the development of common research efforts undertaken by various actors in the Union 
and the dissemination of its results, in particular through professional training. This will result in safer 
building and civil engineering works in Europe. 
To increase the competitiveness of engineering offices and the European enterprises. 

It should be noted that the Eurocodes are composed of formulas, which make up the calculation methods 
as such and, in a number of cases, certain "parameters" which have been identified by symbols indicating 
that they are left to the discretion of the national authorities. These symbols are called the "Nationally 
Determined Parameters" (NDP). In choosing appropriate values for these parameters, the Member States 
will be able to take their specific geographical, geological or climatic conditions into account, as well as the 
level of protection they wish to achieve or even traditions linked to lifestyle. Some of these symbols will be 
used, in particular, for the weighting of certain loads (e.g. wind actions or snow loads) or to introduce 
country-specific safety factors. But, this flexibility is restricted to the parameters identified in the formulas. 
Furthermore, beside each NDP value, the Eurocode texts contains a "recommended value" which has 

JOINT STRUCTURAL DIVISION (JSD)

Discussion paper:

Towards the adoption of the Structural 
Eurocodes in South Africa 
R Watermeyer and A Zingoni 

(October 2007)
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been proposed by the experts at the European level. The use of such recommended values is 
recommended by the European Commission, in order to lead the system towards complete 
harmonisation. 

Therefore:

Member States are competent to determine the level of safety of construction works within their 
territory, for given intended uses 
In accepting the recommended values given by EN Eurocode for NDPs, or choosing another values for 
NDPs in National Annexes, they determine the level of safety for given intended uses  
NDPs should provide all the necessary means to regulate works in national regulation, in an 
harmonized frame. 

2 Outline of the 10 basic Eurocodes 

The 10 Eurocodes are: 

 EN 1990: Eurocode : Basis of structural design 
 EN 1991: Eurocode 1: Actions on structures 
 EN 1992 : Eurocode 2: Design of concrete structures 
 EN 1993: Eurocode 3: Design of steel structures 
 EN 1994: Eurocode 4: Design of composite steel and concrete structures 
 EN 1995: Eurocode 5: Design of timber structures 
 EN 1996: Eurocode 6: Design of masonry structures 
 EN 1997: Eurocode 7: Geotechnical design 
 EN 1998: Eurocode 8: Design of structures for earthquake resistance 
 EN 1999: Eurocode 9: Design of aluminium structures 

All of the Eurocodes relating to materials have a Part 1-1 which covers the design of buildings and civil 
engineering structures. They also have a Part 1-2 for fire design. The codes for concrete, steel, composite 
construction, timber and earthquake resistance have a Part 2 covering design of bridges. In each case 
Part 2 is to be used in combination with the appropriate Part 1 which relates to all civil engineering 
structures. Some Eurocodes such as Eurocode 1 (Actions), Eurocode 3 (steel) and Eurocode 8 (Seismic) 
require more parts to cover extra aspects such as tanks, silos, pipelines, piling, crane supported 
structures, towers and masts, chimneys etc. 

The 10 Eurocodes consist of 58 parts in all. 

Most of the base codes are already published, however these cannot be used without their respective 
National Annexes. It is anticipated that by 2008, all the Eurocodes will be able to be used for designing 
buildings and civil engineering structures in the UK. 

3 The case for the alignment of South African engineering practice with the Eurocodes 

British Standards form the basis of most of the South African structural codes of practice. It is clear that as 
the British Standards give way to the Eurocodes over the next few years, South Africa will have to 
seriously consider shifting the basis of its standards to the Eurocode system. Many countries outside of 
the EU, including Singapore, Malaysia, Hong Kong and some of the middle east states are moving toward 
the adoption or adaptation of these codes, while other such as China, Russia, India and Australia are 
giving the matter serious consideration.  While such a shift in basis has cost implications (purchase of new 
standards and software, training courses, etc), South Africa stands to reap immense benefits at the end, 
such as increased opportunities for carrying out designs for other countries which have adopted the 
Eurocodes where the demand for design services exceeds supply.  
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The Eurocodes are considered form a technical point of view to be the most advanced suite of structural 
codes in the world. South Africa would accordingly benefit by aligning its own codes with these. The 
alignment of South African codes of practice with the Eurocodes will in addition gives South African 
access to the latest text books, guidance documents and software. The penalty for not aligning with the 
Eurocodes is isolation from international practice and software developments.  

The Eurocodes have in-built flexibility that allows South Africa to accommodate any local aspects of the 
current South African national standards that desirably should be retained while operating within a fairly 
general framework provided by the Eurocodes (e.g. South Africa may wish to prescribe factors of safety to 
suite particular circumstances in South Africa, or to adopt certain parameters that are unique to the 
geographic and climatic conditions in South Africa),  

4 SANS 10160: The General Procedures and Loadings to be adopted in the Design of 
Buildings

The South African Institution of Civil Engineering’s South African National Conference on Loading in 1998 
resolved that the next generation of loading codes in South Africa should be aligned with the Eurocodes. 
A working group was established for this purpose.  

This working group considered the adoption of parts of the Eurocode but after much deliberation opted for 
the fundamental revision of SANS 10160 and to break it down into 9 parts, based on the equivalent parts 
of the Eurocode as shown in Table 1. The net result has been the development of a Eurocode compatible 
standard that is less complex and easier to apply in the South African context.  

Table 1: The relationship between the revised SANS 10160 and the Eurocodes 

Proposed revision to SANS 10160 Reference Eurocode part 
Part Title Part Title 
1 Basis of structural design  

 Scope  
 Normative References  
 Terms and Definitions  
 Limit states design  
 Design assisted by testing 

EN 1990 Basis of Structural Design 

2 Self-weight and imposed loads EN 1991-1-1 General actions –Densities, self-weight, 
imposed loads for buildings 

3 Wind actions EN 1991-1-4 General actions –Wind actions 
4 Thermal actions EN 1991-1-5 General actions –Thermal actions 
5 Actions during execution EN 1991-1-6 General actions –Actions during execution 
6 Accidental actions EN 1991-1-7 General actions –Accidental actions due to 

impact and explosions 
7 Geotechnical actions EN 1997-1 Geotechnical design : General rules 
8 Seismic actions EN 1998-1 Design provisions for earthquake resistance of 

structures
9 Actions induced by cranes and machinery EN 1991-3 Actions induced by cranes and machinery 

5 Dealing with the other parts of the Eurocodes 

The following parts of the Eurocodes still need to be considered from a South African perspective: 

Parts relating to actions 
1991-1-2 Actions on structures. General actions. Actions on structures exposed to fire 
1991-1-3 Actions on structures. General actions. Snow loads 
1991-2 Actions on structures. Traffic loads on bridges 
1991-4 Actions on structures. Silos and tanks 
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Parts relating to concrete 
1992-1-1 Design of concrete structures. General rules and rules for buildings. 
1992-1-2 Design of concrete structures. General. Structural fire design 
1992-2 Design of concrete structures. Concrete bridges. Design and detailing rules. 
1992-3 Design of concrete structures. Liquid-retaining and containment structures 
Parts relating to steel 
1993-1-1 Design of steel structures. General rules and rules for buildings 
1993-1-10 Design of steel structures. Material toughness and through thickness properties 
1993-1-11 Design of steel structures. Design of structures with tension components. 
1993-1-12 Design of steel structures. Special steels. 
1993-1-2 Design of steel structures. General Rules. Structural fire design 
1993-1-3 Design of steel structures. General rules. Supplementary rules for cold formed members and 

sheeting. 
1993-1-4 Design of steel structures. General rules. Supplementary rules for stainless steel. 
1993-1-5 Design of steel structures. Plated structural elements. 
1993-1-6 Design of steel structures. General. Strength and stability of shell structures. 
1993-1-7 Design of steel structures. General. Strength of planar plated structures loaded transversely. 
1993-1-8 Design of steel structures. Design of joints. 
1993-1-9 Design of steel structures. Fatigue strength. 
1993-2 Design of steel structures. Steel bridges. 
1993-3-1 Design of steel structures. Towers, masts and chimneys. Towers and masts. 
1993-3-2 Design of steel structures. Towers, masts and chimneys. Chimneys. 
1993-4-1 Design of steel structures. Silos, tanks and pipelines. Silos 
1993-4-2 Design of steel structures. Silos, tanks and pipelines. Tanks 
1993-4-3 Design of steel structures. Silos, tanks and pipelines. Pipelines 
1993-5 Design of steel structures. Piling 
1993-6 Design of steel structures. Crane supporting structures. 
Composite structures 

1994-1-1 Design of composite steel and concrete structures. General. Common rules and rules for 
buildings. 

1994-1-2 Design of composite steel and concrete structures. General rules. Structural fire design 
1994-2 Design of composite steel and concrete structures. General rules and rules for bridges. 
Timber
1995-1-1 Design of timber structures. General. Common rules and rules for buildings. 
1995-1-2 Design of timber structures. General. Structural fire design. 
1995-2 Design of timber structures. Bridges 
Masonry 

1996-1-1 Design of masonry structures. General rules for reinforced and unreinforced masonry 
structures

1996-1-2 Design of masonry structures. Structural fire design 

1996-2 Design of masonry structures. Design considerations, selection of materials and execution of 
masonry. 

1996-3 Design of masonry structures. Simplified calculation methods for unreinforced masonry 
structures.

Geotechnical 
1997-2 Geotechnical design. Part 2. Ground investigation and testing. 
Earthquake
1998-2 Design of structures for earthquake resistance. Bridges 
1998-3 Design of structures for earthquake resistance. Assessment and retrofitting of buildings 
1998-4 Design of structures for earthquake resistance. Silos, tanks and pipelines. 

1998-5 Design of structures for earthquake resistance. Foundations, retaining structures and 
geotechnical aspects. 

1998-6 Design of structures for earthquake resistance. Towers, masts and chimneys. 
Aluminum 
1999-1-1 Design of aluminium structures. General rules 
1999-1-2 Design of aluminium structures. General. Structural fire design. 
1999-1-3 Design of aluminium structures. Additional rules for structures susceptible to fatigue. 
1999-1-4 Design of aluminium structures. Supplementary rules for trapezoidal sheeting. 
1999-1-5 Design of aluminium structures. Supplementary rules for shell structures. 
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6 The need for a cohesive strategic framework and time table for the adoption or adaptation 
of the Eurocodes 

There appears to be some consensus that South Africa needs to go the Eurocode way, but the main 
uncertainties centre around how that will happen, when it will happen and what will happen to those 
disciplines that choose not to go the Eurocode way. There are also some uncertainties regarding what the 
implications are in respect of some of the codes e.g. fire. Some work has already been done in South 
Africa to revise certain structural standards along the lines of the Eurocodes, but what is clear is that there 
is no general framework yet for a systematic switch to a Eurocode basis. In order to carry out a design of 
a particular structure (such as a concrete building), one will need to refer to a number of different 
Eurocodes (e.g. EN 1990 for the general principles; EN 1991 for the loading; EN 1992 for the principles 
specific to concrete design; EN 1997 for geotechnical considerations; EN 1998 for seismic 
considerations). Accordingly, if a revision of a particular South African standard (e.g. SANS 10100) is to 
be carried out along the lines of the corresponding Eurocode (EC2), full benefit can only be obtained if 
other structural codes are also aligned with the Eurocodes. 

A strategic decision to adopt a Eurocode basis for all structural standards needs to be taken. Trying to 
develop South African standards from scratch is obviously out of question due to resource constraints. 
The choice is therefore between adopting or adapting the Eurocodes. Working groups need to be 
established to put together working groups that will decide how much of each Eurocode shall be adopted 
as it is, and how much shall be adapted to suit local conditions, what values shall be assigned for country-
specific parameters, etc. There are a number of committees already looking at the revisions of certain 
standards, but what is missing is an umbrella body that evaluates the case for the Eurocodes as a whole, 
establishes an overall framework for revisions (including setting a timetable), oversees the revisions of the 
various standards, and co-ordinates these to ensure harmony (in as much as the Eurocodes themselves 
are a harmonious suite of codes). 

7 Structural Eurocode summit 

A summit is urgently required whereby stakeholders in the industry are given an opportunity to express 
their views, to listen to the views of others and to formulate a startegic statement regarding the adoption / 
alignment with / rejection of the Structural Eurocodes in the following areas: 

 Concrete 
 Steel 
 Timber 
 Masonry 
 Composite steel and concrete 
 Aluminum 
 Earthquake 
 Geotechnical 

The following will also need to be considered 

 Liquid and containment structures (actions and design rules) 
 Bridges (traffic loads and design rules) 
 Fire (actions and design)  

Such a summit will give industry much needed strategic direction and will allow time tables to be 
developed should the decision be made to adopt / adapt Eurocodes. It will also allow priorities to be 
established, processes to be put in place and funding to be sought to take the detailed work forward. 
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Extracts from the NATIONAL STRATEGY FOR IMPLEMENTATION OF THE STRUCTURAL 
EUROCODES: DESIGN GUIDANCE Report prepared for The Office of the Deputy Prime Minister 
By The Institution of Structural Engineers April 2004 

1 National Annexes 

National Standards Bodies, such as BSI, are not permitted to change any part of the text in the core CEN 
document. However, they are allowed to add a National title page, a National Foreword and a National 
Annex.

As the Eurocodes are intended to be used as one approach to satisfy Building Regulations and other 
requirements that are not currently harmonised across the European Union they recognise the principle, 
stated in the Construction Products Directive 2, that the level of safety in a country remains its prerogative. 
Consequently, some safety factors and a number of other parameters, such as those reflecting 
differences in climatic conditions, are left open in the Eurocodes for selection at a national level. These 
are termed Nationally Determined Parameters (NDPs). 

The National Annex of each Eurocode Part lists the NDPs and other points on which an element of 
national choice exists, for example, where there is the possibility of a choice of different design methods. 
The National Annex may also include reference to non-contradictory complimentary information (NCCI), 
such as national standards or guidance documents. 

It is not permissible for National Standards Bodies to publish a version of a Eurocode with the values of 
the NDPs inserted into the text of the EN. 

The UK National Annexes will be developed under the auspices of BSI and will be issued as drafts for 
public comment before they are finalised. 

2 Issues related to particular Eurocodes or individual parts 

2.1 ENs 1990 and 1991 

EN 1990 (Basis of design) and EN 1991 (Actions on structures) will be used in conjunction with all the 
other Eurocodes and guidance on their application will be a crucial part of implementation of the entire 
suite of Eurocodes.  

It should be noted that unlike the current British Standards the load combinations to be adopted in design 
do not appear in the codes for different materials so this information from EN 1990 will need to be 
incorporated into handbooks and other documents. 

EN 1991 is perceived as being complicated to apply and therefore difficulties with its implementation are 
envisaged. 

2.2 EN 1992 

In general, EN 1992 (Design of concrete structures), used in conjunction with the National Annex, will not 
be particularly different from BS8110. For building structures, it gives similar answers to BS8110. It will 
give designers the opportunity to derive benefit from the considerable advances in concrete technology 
over recent years. It is less easy to make comparisons for other types of structure. 

There are several issues of concern that need to be addressed. These include: 

 ‘Materials and workmanship’ is in a separate standard yet to be finalised 
 the many individual standards for materials are in various states of preparation 
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 There is debate as to what is the most appropriate value for cc (the coefficient accounting for long-
term load effects) 

 for building structures, the simplified load combinations need to be permitted via the UK National 
Annex

 Detailing will be affected. For instance, more and smaller bars are likely, unless crack widths are 
checked 

 new fire engineering methods are available 
 the variable strut inclination method (aka ‘strut and tie’ method) is used for shear design: this is new 

to UK designers. Where required, shear reinforcement for beams is determined ignoring the 
contribution from the concrete 

 EN 1992 is less prescriptive than its British Standard counterparts and will therefore need more 
guidance. 

 non-linear analysis for serviceability limit state 
 treatment of unbonded tendons with respect to shear reinforcement 

2.3 EN 1993 

EN 1993 (Design of steel structures) covers several topics including: 

 strength and stability of shells 
 selection of steel for fracture toughness and through thickness properties 
 design of structures with tension components 

not previously dealt with explicitly by British Standards. 

It also distributes material traditionally found in a single British Standard between several Parts, making 
the location and usage of the rules necessary for the conduct of an actual design more troublesome. 
Because the tradition within British Steelwork Codes of giving detailed procedures for common tasks has 
not been replicated – a more scientific approach is adopted in EN 1993 that requires more from the user 
in terms of implementation – UK designers will expect and require guidance on use. Finally, several topics 
typically covered in significant detail in British Standards have been omitted so that the provision of 
supplementary technical information is essential. 

2.4 EN 1994 

EN 1994 (Design of composite steel and concrete structures) requires much more careful consideration of 
shrinkage, second order and thermal effects than BS5950-3 and these differences need to be highlighted 
to designers. Manufacturers of profiled metal sheeting will need to reassess their test results for 
composite slabs and reinterpret them for use with EN 1994. In some cases additional tests may need to 
be carried out. 

2.5 EN 1995 

Unlike the other Eurocodes relating to materials, the introduction of EN 1995 (Design of timber structures) 
brings with it a change from permissible stress to limit state design. Whilst this will no doubt be welcomed 
by those who are familiar with limit state design in other materials and use timber only occasionally, many 
designers in timber are specialists without experience of limit state methods. Implementation of EN 1995 
is therefore a particularly substantial task and it is essential that guidance material is made available in a 
timely manner. 

2.6 EN 1996 

When designing in masonry workmanship and choice of material are of particular importance so whilst not 
strictly structural matters guidance on these issues will be required to enable the successful 
implementation of EN 1996 (Design of masonry structures). 
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2.7 EN 1997 

To date within the UK the extent to which geotechnical design has been codified has been much less than 
in other sectors. Consequently the introduction of EN 1997 (Geotechnical design) will represent a marked 
change in UK practice and the needs of geotechnical designers in order to permit them to adapt to the 
change will be significant. 

Whilst the National Annex for EN 1997 will stipulate that Design Approach 1 should be used in the UK, 
guidance on all three design approaches permitted by the code will be required in order to enable UK 
based engineers to work in other countries.  

EN 1997-2 will represent a change in the way in which geotechnical parameters for design are developed 
from testing. Guidance will be needed on the derivation and application of characteristic values based on 
EN 1997-2 and how these fit with the EN 1997-1 framework of design approaches, partial factors and limit 
and serviceability state design. Guidance on the design of temporary works will also be required. 

2.8 EN 1998 

It is not yet known whether or not EN 1998 (Design of structures for earthquake resistance) will be 
mandatory in the UK, and UK needs depend to some extent on the outcome of this decision. However, a 
likely outcome is that the UK national foreword may use wording similar to that employed for the ENV 
version of the code: ‘Within the UK, application of EN 1998 should not be necessary, unless the client or 
user of the works assesses that the associated seismic risk is such that it needs to be addressed’. If a 
similar form of words is used, then it is important that guidance material should be available, for both non-
technical stakeholders (owners, clients etc) as well as professional users of the code, addressing the 
circumstances in which seismic risk needs to be addressed in UK buildings, bridges and possibly other 
forms of civil engineering construction included within the scope of EN 1998. 

2.9 EN 1999 

Aluminium is used infrequently in comparison to other materials and hence EN 1999 (Design of aluminium 
structures) is likely to receive limited use.  

2.10 Annex A2 of EN 1990 Parts 2 of ENs 1991, 1992, 1993, 1994, 1995, and 1998 

Historically in the UK the design of bridges has been codified separately from buildings and other 
structures. However, within the Eurocodes the specific provisions for their design are presented in part 2 
of each of the appropriate codes (and Annex A2 of EN 1990). In each case part 2 must be read in 
conjunction with the associated part 1 rather than being a stand alone document. Consequently it is 
important that the impact on bridge design of decisions being reached in respect of the National Annexes 
for Part 1, largely from the perspective of buildings, are considered in some detail. 

Within the UK much of the input to the bridge parts of the Eurocodes has been provided by the Highways 
Agency and other major clients such as Network Rail. The Highways Agency is actively involved in the 
development of the relevant National Annexes and it also has work in hand to update its own guidance 
documentation over the next few years to bring it into line with the requirements of the Eurocodes. 
Specific guidance will be required on: 

 Concrete bridges 
• early thermal effects 
• design of integral bridges 

 Steel bridges 
• distortional effects of bridge girders 
• the treatment of lateral torsional buckling for cantilevers or when the end supports are flexible 
• design of stiffeners in deck plates 
• design of load bearing diaphragms 
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 Composite bridges 
• shear studs subject to uplift 
• lateral buckling with flexible restraints 
• global and local load combinations 
• fully encased filler beams 
• permanent formwork other than pre-cast concrete 
• how to apply the capacity equation for composite beam and slab construction 

3 Needs of specific user groups 

3.1 Non-technical users 

Some guidance on the process and effect of implementation of the Eurocodes will need to be provided to 
enable designers and others to explain the transition to nontechnical users such as clients and insurers. In 
addition to general information of this type a handbook to EN 1990 setting down the philosophy and basis 
of the Eurocodes, written specifically for clients to ensure that they are aware of the implied safety 
provisions in the Eurocodes, such as reliability levels, is required. 

3.2 Designers and regulators 

In order for them to be able to prepare for the transition to the Eurocodes, designers will need access to a 
clear jargon free programme with dates of: 

 publication of the Eurocodes 
 publication of the National Annexes 
 availability of guidance documents 
 availability of design aids 
 withdrawal of British Standards 

3.3 Academia and those providing training 

Academics have particular requirements which can be summarised as follows: 

 Teaching notes to minimise the effort required to update their current notes 
 Access to a concise version of the Eurocodes. A single document with extracts from the material 

and loading Eurocodes would be particularly useful (it is understood that the document of this type 
being prepared by BSI contains much material drawn from draft versions of the codes and so it will 
be of limited use). 

 Textbooks to Eurocodes 
 Background information to the Eurocodes so that the principles behind design methods can be 

explained

In addition to the various guidance documents those who will be required to teach courses on design to 
the Eurocodes, both within universities and as continuing professional development for practitioners, will 
themselves require training.

3.4 Software producers 

Most analysis and design calculations undertaken by structural engineers are carried out using one form 
of software or another. The wide range of application of software from all vendors and the equally wide 
range of structural Eurocodes means that virtually all current software will require to be rewritten. This is 
equally true of software that is written in-house by designers, including spreadsheets, and of software 
that is provided by product suppliers e.g. purlin/side rail manufacturers. 
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This is a substantial task, for example one software house estimates that the effort to update their full 
product portfolio is of the order of 20-25 man/years. It is believed that the provision of software to the 
Eurocodes in certain sectors i.e. concrete, steel and composite design is absolutely key to the successful 
implementation and acceptance of the Eurocodes. The size of the task is such that it will not be possible 
to produce the software required all at once. 

Whilst there is a wide range of software, the scope and extent of the systems associated with the different 
material sectors is perceived to be different. The whole range of software applications that needs to be 
considered includes concept, estimate design, visualization, 3D modelling, analysis, design and detailing. 
For the timber and masonry sectors, the implementation of the Eurocodes at element level might be 
adequate. Whilst this is also important for the concrete and steelwork sectors, the nature of the industry in 
these sectors requires software for whole building design including global structural requirements e.g. 
stability and integrity. This affects analysis as well as design. 

Experience suggests that when any structural code or design guide is implemented into software, many 
clarification and interpretation issues, omissions and even errors within such design documents need to 
be resolved. This experience is based on implementing well established, UK sourced documents. Such 
issues are likely to be more in both number and severity with the Eurocodes. A mechanism for solving 
these is seen as particularly important from the points of view of timing, consistency and safety. 
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Welcome to the first issue of a series of new
briefing reports, prepared by the Standing
Committee on Implementation of Eurocodes, to
provide members with authoritative information
on Eurocodes. Further issues are being planned to
address both general questions on Eurocodes and
questions concerning a specific Eurocode. We
welcome submission of questions that members
would like to be answered (see below for contact).

Q: WWhy are Eurocodes being introduced?

A: The Eurocodes are the result of a political decision; the
signing of the Treaty of Rome by the UK Government some
decades ago. A consequence was the agreement to remove all
artificial barriers to trade across Europe; National Standards for
Construction are regarded as an example.

With the eurocodes in place, engineers will be better placed to
take on projects in other European countries; likewise engineers
in mainland Europe will be able to undertake projects to be
constructed in the UK. The Eurocodes will apply in all EU coun-
tries. Where national variation is allowed, the Nationally
Determined Parameters will be available in the respective
National Annex document.

Q: WWhat are the 10 Structural Eurocodes?

A: The 10 Eurocodes are:
• EN 1990: Eurocode : Basis of structural design
• EN 1991: Eurocode 1: Actions on structures 
• EN 1992 : Eurocode 2: Design of concrete structures 
• EN 1993: Eurocode 3:  Design of steel structures
• EN 1994: Eurocode 4: Design of composite steel and concrete 

structures
• EN 1995: Eurocode 5: Design of timber structures
• EN 1996: Eurocode 6: Design of masonry structures
• EN 1997: Eurocode 7: Geotechnical design
• EN 1998: Eurocode 8: Design of structures for earthquake 

resistance
• EN 1999: Eurocode 9: Design of aluminium structures

Q: HHow are the 10 Eurocodes split into further parts?

A: All of the Eurocodes relating to materials have a Part 1-1
which covers the design of buildings and civil engineering struc-
tures. They also have a Part 1-2 for fire design. The codes for
concrete, steel, composite construction, timber and earthquake
resistance have a Part 2 covering design of bridges. In each case
Part 2 is to be used in combination with the appropriate Part 1
which relates to all civil engineering structures.

Some Eurocodes such as Eurocode 1 (Actions), Eurocode 3
(steel) and Eurocode 8 (Seismic) require more parts to cover
extra aspects such as tanks, silos, pipelined piling, crane
supported structures, towers and masts, chimneys etc.
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The 10 Eurocodes consist of 58 parts in all and these are listed
on the BSI website, see: (http://www.bsi-global.com
/Eurocodes/Progress/index.xalter (for published parts) and follow
links to individual eurocodes on far right hand side for the full
listing of parts. Alternatively, a full list of parts can be found at:
(http://www.istructe. org/technical/eurocodes.asp).

Q: WWhen will the Eurocodes be ready for use?

A: Most of the base codes are already published, however these
cannot be used without their respective National Annexes,
about half of which are still being drafted. Furthermore, as the
material Eurocodes are used in conjunction with other parts
such as Eurocode 1 (loading) and Eurocode 7 (Geotechnical) it
may not be possible to design to the Eurocodes until more of
these parts become available.

It is anticipated that by 2008, all the Eurocodes will be able to
be used for designing buildings and civil engineering structures
in the UK. Eurocode 2 (Concrete) is the only Eurocode currently
ready for use in its entirety. Eurocode 5 (Timber) and Eurocode
6 (Masonry) will be ready for use in early 2007.

The status regarding publication of each Eurocode part and its
national annex is available on the BSI website (http: //www.bsi-
global.com/Eurocodes/Progress/index.xalter). 

This information can also be reached via the Eurocode Expert
website (www.eurocodes.co.uk) by following menu items ‘About
Eurocodes’ then ‘Status of Eurocodes’.

Q: WWill Eurocodes be mandatory?

A: The Construction Products Directive will require Eurocodes
to be used for public funded projects.   Alternative methods/codes
will be permitted if it can be demonstrated that they are equiv-
alent to the Eurocodes, although in practice, demonstrating this
equivalence may not be cost effective. Further guidance is
currently being sought from the Department for Communities &
Local Government, and from the Office of Government
Commerce, on the application of the Construction Products
Directive.  In particular, guidance is required on the timing and
the circumstances where the Eurocodes must be used. 

As with our current National Standards, the Eurocodes will not
be required to be mandatory on privately funded projects. There
will be a general move in the industry towards using Eurocodes
as conflicting British Standards will be withdrawn in early 2010
and they will therefore not be maintained by BSI.  The Eurocodes
will be listed in the Approved Documents as a means of meeting
the requirements of the Building Regulations.  The UK
Highways Agency and the railway standards authorities (Rail
Safety & Standards Board and Network Rail), plan full imple-
mentation into their technical specifications at the earliest
opportunity.

Issue No:1
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Q: Where can I find out about training and guidance? 
A: The Eurocodes Expert website (www.eurocodes.co.uk)  is the
UK’s leading online information portal on Eurocodes and carries
comprehensive information on the training and guidance pro-
vided by its content partners: ICE, IStructE, The Concrete Cen-
tre, Steel Construction Institute, TRADA, Brick Development
Assoc & British Masonry Society. Information on courses and
publications can be searched by Eurocode, dates, provider and
geographical region.

Q: What is the Institution doing to assist branches in
running technical meetings on Eurocodes? 
A: The Institution has compiled a list of speakers willing to
speak at branch events. The list has been circulated to branch
secretaries to assist them with arranging meetings. Please con-
tact Berenice Chan for details (see further information).

Q: What guidance is the Institution going to produce
on Eurocodes?
A: The Institution is preparing a suite of manuals for the de-
sign of building structures to the Eurocodes (see table below)

Q: Is the Institution negotiating a deal to make Eu-
rocodes available to members at a reasonable price? 
A: The institution has made members’ concerns about the cost of
purchasing Eurocodes known to BSI. However BSI has ex-
plained that it is not in a position to change its usual pricing pol-
icy for Standards. Members may be interested to know that all
the Eurocode parts will be available on-line at the Construction
Information Service, see website:
(http://uk.ihs.com/products/standards/cis.htm) and that the Insti-
tution has negotiated reduced subscriptions for members in
small practices (up to 10 employees).

Q: What government funded guidance is available?
A: Guidance on using the Eurocodes can be freely downloaded
from the Communities and Local Government website. Visit:

(http://www.communities.gov.uk/index.asp?id=1502963) for the
following documents:
•Guide to the use of EN 1990 Basis of Structural Design
•Guide to the use of EN 1991-1-4 - Wind Actions
•Guide to the use of EN 1991-1-7 - Accidental Actions
•Companion Document EN 1992-1-1: Eurocode 2: Design of Con-
crete Structures – Part 1: General rules and rules for buildings
•Design Guide Handbook for EN 1996 Design of Masonry Struc-
tures
•A Designers’ Simple Guide to BS EN 1997 (Geotechnical de-
sign)
•Steel and steel and concrete composite buildings: Companion
document to EN 1993 and EN 1994 and worked examples (in
seven parts) can be found at:
(http://www.communities.gov.uk/index.asp?id=1505953) 
(Note – Part 1 contains companion document; Part 2 contains
Appendix A of companion document and some worked examples;
Parts 3 – 7 contain further worked examples. The contents list at
the beginning of Part 1 gives the full list of worked examples.)
Communities and Local Government is also funding the drafting
of the IStructE Manual for the design of building structures to
Eurocode 1.

Q: Can the withdrawal date of March 2010 for conflict-
ing British Standards be extended?

A: The 2010 date comes from the agreement between member
states and Comité Européen de Normalisation (CEN, the Euro-
pean standards organisation). The Institution understands that
CLG and BSI are not minded to break this agreement. However,
“withdrawal” does not mean “outlawed”. Withdrawn standards
can still be used although they will no longer be maintained by
BSI. Secondly, the Approved Documents state that “Approved
Documents are intended to provide guidance for some of the
more common building situations. However, there may well be
alternative ways of achieving compliance with the requirements.
Thus there is no obligation to adopt any particular solution con-
tained in an Approved Document if you prefer to meet the rele-
vant requirement in some other way.” So in principle, British
Standards can still be used for the foreseeable future (of course
other parties e.g. clients or insurers may expect design work to
be done i.e. particular fashion and so may influence matters).
However, over time, support for software packages based on
British Standards will decay and thus eventually users of such
software will run the risk of not using the latest standards.

Q: How many countries outside the EC are expected to
adopt the Eurocodes?
A: Vietnam and Singapore have decided to adopt the Eurocodes.
A number of other countries outside the EC are showing a keen
interest in using the Eurocodes including China, India, Malaysia,
Sri Lanka, South Africa, Australia, Japan, South Korea and
those in the Gulf Region. Within Europe, Turkey, Croatia and
countries in the Balkan regions are intending to adopt the Eu-
rocodes. Russia and some North African countries are also show-
ing interest in the Eurocodes. 

Issue No: 7

This issue addresses queries and concerns raised in a
consultation exercise with IStructE Branch committees

Title Anticipated publication date

*Manual for the design of building 
structures to Eurocode 1** Early 2008
Manual for the design of concrete 
building structures to Eurocode 2 Published Sept 2006
*Manual for the design of steelwork 
building structures to Eurocode 3*** Mid 2009
Manual for the design of timber 
building structures to Eurocode 5 Late 2007
Manual for the design of plain masonry 
in building structures to Eurocode 6 Late 2007
*Manual for the seismic design of steel 
and concrete buildings to Eurocode 8 Mid 2008

*exact title to be confirmed
**This manual covers loading (actions) and basis of design.
*** This will also include design of composite beams to Eurocode 4
Note: Plans to prepare a manual for geotechnical design to Eurocode 7
are currently under discussion.
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Q: When will the Eurocodes be used for bridge design?

A: The Highways Agency will consider proposals from consultants
for designs using the Eurocodes when all of the necessary docu-
mentation is ready. To begin with, the Agency intends to consider the
use of Eurocodes to be a departure from standards and will most
likely require independent checks (category 3) of new structures
designed using Eurocodes. When the national standards are with-
drawn the Agency will specify the use of Eurocodes for all bridge and
highway structure design.

Q: How will the Eurocodes relate to the DMRB? 

A: The review of the existing DMRB with regard to Eurocodes is
ongoing and the Agency is taking the opportunity to rationalise the
content with a view to making them consistent with the principles
of Eurocodes. There will be fewer, more focussed DMRB parts that
contain the additional (non-contradictory) requirements. 
The Agency is working with the BSI bridge committee to prepare
Non Contradictory Complementary Information for the design of
highway structures as Published Documents.  The Agency is also
discussing the publication of additional guidance information with
various industry bodies.

Q: How will the Eurocodes affect Technical Approval
Procedures? 

A:The role of the Technical Approval Authority is considered essen-
tial in ensuring safety and reliability even after Eurocodes are imple-
mented by ensuring compliance with standards. 
The Technical Approval Procedures are not going to be greatly
affected as a result of the introduction of the Eurocodes. The choices
specified in the Eurocodes would need to be recorded and there will
be changes to the list of the design standards.

Q: How will Eurocodes affect the Specification for Highway
Works (SHW)?

A: European product and execution standards need to be incorpo-
rated into the SHW and this is an ongoing process.  The Agency is
reviewing the SHW to determine how it will be affected and what
changes will be required. 

Q: What are the differences between the Eurocodes and the
British Standards in terms of bridge design? Is there a differ-
ent design philosophy?

A: The Eurocodes are generally less prescriptive than the British
Standards, allowing designers greater freedom in the methods that
they employ. The Eurocode clauses are structured in a slightly differ-
ent way from the British Standards in that they contain principles
that must be satisfied and application rules that offer a means of
satisfying the principles. The structures designed strictly to
Eurocodes must comply with the principle and application rules
contained in them.
Like British Standards, Eurocodes use limit states concept. The use
of partial factors for the limit states in Eurocodes should provide a
similar level of reliability compared to designs to BS 5400. 

Q: How do the general/buildings parts of the Eurocodes
relate to bridges? 

A: For most Eurocodes the general part (Part 1-1) is used for bridge
design and is supplemented or amended by the bridges part (Part 2).

Q: How is highway loading addressed in the Eurocodes?

A: Normal highway loading is specified in Eurocode 1 Part 2 and
supplemented by provisions in the National Annex. This load model
comprises a tandem axle system acting in conjunction with a
uniformly distributed load. Abnormal loading is specified in the
National Annex to Eurocode 1 Part 2. The use of the Nationally
Determined Parameters provided in the National Annex should
ensure that the load effects due to Eurocode loading are similar to
current HA and HB loadings.

Q: Will example bridge designs be carried out?

A: The Agency has carried out several studies using the Eurocodes
to design typical highway bridges to examine their effect on safety,
economy, technical approvals, and specification and to establish the
need for additional guidance. It is expected that industry bodies will
publish example bridge designs using Eurocodes.

Q: Will we have to re-assess all of our bridges to the new
Eurocode loading and principles?

A: No, the assessment programme will not be affected by the
changeover to Eurocodes. However in the longer term some of the
design requirements in Eurocodes which are based on the most up-
to-date research could be incorporated in the assessment standards
to provide assessment benefits.

Q: Will the Highways Agency maintain the existing BS 5400
following withdrawal by BSI?

A: No. The Highways Agency does not think it is practicable or even
wise to continue using old British Standards for designs which are
not supported by the BSI committee.

Q: Will bridge design cost more as a result of the introduc-
tion of Eurocodes?

A: The pilot studies carried out so far using Eurocodes indicate that
during the initial stages design costs will increase due to the unfa-
miliarity of Eurocodes. However for infrastructure projects such as
bridges design costs are small compared to the overall cost of
construction. Therefore it is considered that the overall increase will
be marginal in the short term.
However, the choices offered in the Eurocodes should mean that
designs are likely to be more efficient and that the construction
costs will be similar or even less in the longer term. More impor-
tantly, the consistency of design rules across Europe should ensure
that there is less administrative cost in the care and maintenance.
There will also be a substantial reduction in the costs of research and
development as the innovation and resolution of issues will be done
on a pan-European basis. 
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This special issue on bridges has been prepared
with the Highways Agency
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This briefing addresses issues about software for
the Eurocodes. Several software houses were
consulted in drafting this issue. We welcome
submission of questions that members would like
to be answered (see below for contact).

Q: When will software to the Eurocodes be available?
A: Software houses are trying to judge when practitioners will
actually need to use the software. It makes no sense to make
software available (other than perhaps for training purposes)
before all the appropriate National Annexes are available. For
some materials these are ready whilst for steel the latest
proposed publication date for the main ones is October 2007.
Across the whole range of Eurocodes there are some National
Annexes that will not be ready until some time in 2008.

Obviously, software houses will respond to clear needs from
industry. In bridge design, where there is one, strong client keen
to move forward, some software is already available. However,
even now only comparative designs are being made in prepara-
tion for moving across to Eurocodes at the end of 2007. In build-
ing design, with a mixed client base, there is less incentive. For
some material sectors an economic advantage can be seen*
whilst in others the reverse is more likely. 

This is not a climate for rapid uptake. To allow all of the sup-
porting documents to be in place (not just the National Annexes
but other industry produced guidance) and a period of ‘settle-
ment’ it is anticipated that software for integrated building de-
sign will start to become available in 2008. It is a massive task
to redevelop all software to allow for Eurocode design – one ven-
dor’s estimate is of the order of 20-25 man years – so it is likely
that all of the software will not be ready at one instant in time
but will be phased.

Q: Will I have to pay for Eurocodes software?
A: It has already been mentioned that developing, testing and
documenting new software for Eurocodes is a massive task for
each software house. Commercially this cannot simply be
absorbed but how it is passed on will no doubt depend upon the
software house.

Q: Will I need training on the new software?
A: The amount of training required will depend upon the type of
software being used. For example, a simple steel beam
calculation used to assist understanding and compare results
between BS and Eurocode designs will probably not require any
training; the engineer should be able to work out how to use the
software and determine how the answers are derived on their
own. 

On the other hand, integrated building design software will
almost certainly require the engineer to undertake some train-
ing – not in the use of the software, as much of the user interface
will not change, but in setting up the model and in interpreting
the results. Diligent software houses will provide this training to

run alongside, and be complementary to, training provided by
industry bodies.

Q: Will I be able to run BS and Eurocode designs in
parallel?
A: It is almost certain that it will be possible to run BS and
Eurocode designs in parallel. In fact, this is exactly what
engineers should do to gain confidence in using the Eurocodes
however it is not recommended to do parallel designs on a live
job. Advice from the software houses would be to start on a
small, simple building that has already been designed to British
Standards. Time spent by the designer in this way will not be
fee-earning but it will pay dividends later.

Q: Can I rely on the answers from the new software?
A: Reputable software houses provide reliable software
although it must be recognised that with any new major
software development there may be some snags. All software
houses should have robust procedures for testing software, for
reporting ‘bugs’ and for updating software. Hence, it is always
important that users keep their programs up-to-date with the
latest versions or downloads. Of more concern than bugs should
be snags associated with changes in approach within Eurocodes
– for example both cylinder and cube strength are used to define
concrete strength. This could easily trip up or snag the unwary.

Q: What should I do about our in-house
software/spreadsheets?
A: If in-house software is to continue being used then it will
most likely need to be modified or in the case of spreadsheets,
perhaps completely rewritten to be compatible with Eurocodes.
In both cases a quality process should be followed i.e.: define
what the software/spreadsheet should do, do it, and then test
that it does what it should. This may be the time to review any
strategy for development of in-house software/spreadsheets
and, if necessary, consider turning to commercial software
houses for alternatives.

* Eurocodes briefing, The Structural Engineer Vol. 85 No. 8. 17
April 2007
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This issue answers questions about Eurocode 5
(BS EN 1995) for timber structures.

Q1: What are the relevant parts of Eurocode 5?

A: There are three parts to Eurocode 5:
Part 1-1:  General – Common rules and rules for buildings 
Part 1-2:  General – Structural fire design 
Part 2:     Bridges
Each part was published in 2004 and its UK National Annex in 2006.

Q2: What are the key differences between Eurocode 5 and 
BS 5268?

Design format – Eurocode 5, like all the Eurocodes, is in limit state
format.  This does away with the existing anomaly of BS 5268 being
the only current material code in permissible stress format.

Material properties – unlike BS 5268, Eurocode 5 does not include the
design properties of structural materials (see Q4).

Design method – the Eurocode attempts, as far as possible, to give
design information in the form of analytical models, rather than tables
of properties.  This gives the advantage of a generality of solutions.

Construction advice – variations in national practice make it impossi-
ble to give construction advice in the Eurocode to the level of detail
found in BS 5268 (see Q4).

Q3: What design information is included in Eurocode 5?

A: In brief summary the Eurocode covers:
Part 1-1:-
Section 2:  Basis of design – Reference is made to Eurocode 0 (BS EN
1990) for the main principles.  Information is included on timber
related issues, such as service classes, variation of strength with time,
and creep behaviour.
Section 3: Material properties – Design parameters relating eg. to vari-
ation of strength and deflection with time (see Q4).
Section 4: Durability – The main principles of durability and resist-
ance of metal fasteners to corrosion (see Q4).
Section 5: Basis of structural analysis – The need to account for stiff-
ness, eccentricities and loss of section at connections.
Section 6: Ultimate limit states – Rules for the design of cross-sections
under tension, bending etc.
Section 7: Serviceability limit states – Suggested limiting values for the
deflection of beams and vibration effects.
Section 8: Connections – Rules for the design of metal fasteners such
as nails, screws, bolts etc.
Section 9: Components and assemblies – Rules for the design of built-
up structures such as thin-webbed beams etc.
Section 10: Structural detailing and controls – Detailing rules
required to ensure that the structure complies with the assumptions of 
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the design.
(four Informative Annexes)

Part 1-2 (Fire Design) gives charring rates for timber and various
wood-based materials, and design procedures for calculating the
mechanical fire resistance times of timber members and metal connec-
tions, with and without protection.  It should be noted that the UK
National Annex states that several of the Annexes, which offer, eg.
advanced calculation methods and the failure times for plasterboard,
should not be used. As is general in the Eurocode system, design by
testing is allowed, and this route for the determination of the fire
rating of a particular assembly is much used in the UK. 

Part 2 (Bridges) refers to Part 1-1 for general structural design, but
gives information on such bridge-related issues as vibration, fatigue
and detailing for durability.

Q4: Where can I find additional design information previously
contained within BS 5268?

Material properties – characteristic values relating to the various
strength classes are given (for solid timber) in EN 338, and (for
glulam) in EN 1194.  Relevant strength classes for particular
species/grade combinations are given in EN 1912.  Values for propri-
etary materials will generally be given either in European Technical
Approvals or EC certificates of conformity to the relevant EN stan-
dard.

Durability and preservative treatments – information on the natural
durability of common structural species is given in BS EN 350-2 and
recommendations for the preservation of timber in the UK (based on
the relevant ENs) are given in BS 8417.

Trussed rafters and timber frame walls – the construction advice
within BS 5268, regarded as Non-Contradictory Complementary
Information (NCCI) to the Eurocode (see National Annexes to EN 1990
and EN 1995), will be re-published in BS PD 6693. 

A comprehensive list of related ENs can be found in Eurocode 5 Part 1-
1 Section 1.1.

Q5: Where can I find advice on design to Eurocode 5?

• Manual for the design of timber building structures to Eurocode 5
to be published by IStructE in conjunction with TRADA late 2007
• TRADA (www.trada.co.uk or Help Desk tel: 01494 569 601)
• Porteous and Kermani - Structural Timber Design to Eurocode 5
(Blackwell 2007)

Issue 4
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This issue answers questions about Eurocode 2 for
concrete structures

Q: What are the relevant parts of Eurocode 2?

A: Eurocode 2 has 4 parts (see Table 1). Part 1-1 sets out general
rules for the design of concrete structures and rules for buildings.
It extends over some 225 pages and beyond defining the basis of
design, material properties and durability requirements; it sets
out rules for analysis and design at the Ultimate and the
Serviceability Limit States. It also gives rules for precast, plain
and lightweight concrete and detailing. There are 10 Annexes
giving further information.

Part 1-2 gives rules for structural fire design. It gives rules for
fire engineering methods of design and tabulated data for
elements.

Part 2 deals with the design and detailing of bridges. It works
by confirming, complementing or varying the requirements of
Part 1-1.  For example, there are additional clauses on shear,
torsion, cracking and additional Annexes.

Part 3 deals with liquid retaining and containment structures
and again it works by confirming, complementing or varying the
requirements of Part 1-1, especially with respect to cracking.
Each part has its National Annex. At the time of writing as
shown in Table 1, only the National Annexes (NAs) to Part 2
Bridges and Part 3 Liquid retaining structures remain to be
published by BSI.

PD 6687 should also be mentioned. This Published Document
gives background to the UK NA to Parts 1-1 and 1-2 and gives
interim advice on issues such as execution (workmanship) and
unbraced columns in fire.

Table 1 Eurocode 2: Design of concrete structures, 
parts and publication dates

Part BS EN Publication UK NA Publication 
Date Date

BS EN 1992-1-1 Dec 2004 Dec 2005 
Common rules for 
buildings & civil eng-
ineering structures

BS EN 1992-1-2 Feb 2005 Dec 2005 
Structural fire design

BS EN 1992-2 Dec 2005 Due May 2007
Bridges

BS EN 1992-3 July 2006 Due May 2007
Liquid retaining and 
containment structures

Q: What are the key differences between Eurocode 2 and
BS 8110?

A: Eurocode 2 is not wildly different from BS 8110 in terms of the
design approach1. It gives similar answers but is less prescrip-
tive and more extensive than BS 8110. It gives designers the
opportunity to derive benefit from the considerable advances in
concrete technology over recent years. 

Flexural design to Eurocode 2 is very similar to BS 8110.
However in the analysis of continuous members, permanent
actions (dead loads) no longer vary span to span.  Beam shear is
based on variable strut theory, which is quite easy to use in prac-
tice. Deflection can be checked either by calculation or by using
span-to-depth ratios. Punching shear design rules are not
dissimilar. The procedure for designing columns is very similar
to current methods, but in assessing design moment, we will
have to get used to including the NEde (P∆) effects of both imperfections
and, albeit slender columns will be rarer, slenderness. Detailing
appears to include a lot of design expressions.

The Eurocode deals in unfamiliar terms like verification,
actions, capacities and other Eurospeak2. It considers phenom-
ena rather than element design and contains very few derived
formulae (or other ‘text book stuff ’). In use, Eurocode 2 depends
on other Eurocodes and their NAs so initially guidance is very
necessary. However, eventually, a realisation sets in that the
Eurocode is very logical and very comprehensive. Technically, it
is regarded as the most advanced concrete code in the world.

Q: Are there savings to be had?

A: For buildings, savings are apparent in continuous members,
especially flat slabs. The savings derive from no pattern loading
on permanent actions  dead load) and using 1.25Gk + 1.5Qk in
analysis and from applying ψ2 factors to variable actions when
considering deflection (see BS EN 1990 and UK NA). No definite
conclusion has been drawn for civil engineering structures.

Q: Will it take longer to design to Eurocode 2?

A: Initially, yes but as familiarity and the availability of short-
cuts, design aids and software grow, design should take no longer
than it does currently. In the longer term, there will be benefits
and opportunities in having a common basis of design across all
materials and through all Europe and beyond.

Q: Where can I get advice?

A: IStructE has published two manuals for Eurocode 2: Manual
for the design of concrete building structures to Eurocode 2 and
the 3rd edition of Standard method of detailing structural
concrete (see: www.istructe.org). On behalf of the cement and
concrete industry, The Concrete Centre has published a range of
resources for the practitioner. These include a Concise Eurocode
2, ‘How to’ leaflets (as included free in The Structural Engineer
in early 2006), spreadsheets and lecture material. More infor-
mation about these and CPD talks, courses, etc. is available from
(www.eurocode2.info). 

The Concrete Centre’s free Helpdesk (tel: 0700 4 500 500) was
set up to provide help on any aspect of concrete design or prac-
tice and that includes providing help on Eurocode 2.

References
1. Moss, R. Websteer, R. Webster ‘EC2 and BS 8110 compared’,
The Structural Engineer, V82/6 15 Mar, 2004
2. Alexander, S. Understanding Eurospeak, The Structural 
Engineer, V83/22, 15 Nov. 2005
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Q: WWhat is the BSI involvement in the Eurocodes?

A: The Eurocodes are developed by the European Committee for
Standardisation (CEN) which has the national standards bodies
as its members. This means that BSI has been influential in the
development of the Eurocode Programme through organizing
the UK technical input. 

In particular, BSI holds the Secretariat of the CEN committee
overseeing development of all the structural Eurocodes (CEN/TC
250) along with several of its sub-committees. BSI also organises
mirror committees for every Eurocode, through which all UK
comments are routed. These committees consider both the tech-
nical aspects and the economic impact of the Eurocodes, recom-
mend and manage calibrations against the appropriate BSI
standards, and manage production of the National Annexes. 

BSI also has responsibility for publishing the Eurocodes in the
UK as BS EN standards.

Q: WWhat are the differences between the Eurocodes and
the British Standard Codes of Practice?

A: The Eurocodes are less codified than the British Standards,
with more aspects left open to be determined using alternative
means. Where British Standards give guidance on the design of
members (e.g. beams, columns etc.) the Eurocodes concentrate on
structural behaviour of members (e.g. buckling, shear etc.). The
Eurocodes contain a limited number of principles for which there
should be no other option and application rules that satisfy the
principles, but are not necessarily unique solutions.

Q: WWhat are the National Annexes?

A: National Standards Bodies, such as BSI, are not permitted to
change any part of the text in the core Eurocode document.
However, they are allowed to add a National title page, a
National Foreword and a National Annex. 

As the Eurocodes are intended to be used as one approach to
satisfy Building Regulations and other requirements that are not
currently harmonised across the European Union they recognise
the principle, stated in the Construction Products Directive, that
the level of safety in a country remains its prerogative.
Consequently, some safety factors and a number of other param-
eters, such as those reflecting differences in climatic conditions,
are left open in the Eurocodes for selection at a national level.
These are termed Nationally Determined Parameters (NDPs).

The National Annex of each Eurocode Part lists the NDPs and
other points on which an element of national choice exists, for
example, where there is the possibility of a choice of different
design methods. The National Annex may also include reference
to non-contradictory complementary information (NCCI), such
as national standards or guidance documents.
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Q: WWhat guidance is being prepared?

A: Organisations such as IStructE, Thomas Telford, The
Concrete Centre, Steel Construction Institute, Timber Research
and Development Assoc, Brick Development Assoc, Building
Research Establishment and BSI are producing guidance either
in hard copy or electronic form. Further information is available
from their respective websites.

Q: WWe are a small consultancy with no projects outside the UK,
should we send our staff on Eurocode courses yet?

A: Staff may benefit from attending general introductory courses
on the Eurocodes. However, as a number of the national annexes
have yet to be finalised it would seem premature to receive
detailed training in designing to a particular Eurocode until the
Code together with its National Annex have been published. You
should be aware that it is not until the combined document
becomes available that the particular Eurocode becomes ready
for use in the UK. It is anticipated that Eurocodes will be fully
operational in the UK by 2010.

Q: WWhere I can find information on Eurocodes?

• Eurocodes Expert website (www.eurocodes.co.uk) has been
developed and is maintained by the Institution of Civil 
Engineers. 

• IStructe’s website has a section on Eurocodes at: 
(www.istructe.org/eurocodes).

• A Eurocodes Expert website is being launched in early 
2007 with the support of both Institutions and is intended as 
a pan-industry portal for Eurocodes news, information and 
services from partnership institutions, trade associations and 
commercial suppliers. 

Q: HHas the Government recognised the need for
engineers to know about the plans for the
implementation of the Eurocodes, and if so, is there any
publication available with information?

A: The DCLG, in its former guise as the ODPM, published a booklet on
Implementation of Structural Eurocodes in the UK in February 2003.
This is available free from PO Box 236, Wetherby West Yorkshire LS23
7NB, (tel: 08701226236 web:http://www.communities.  gov.uk/index.
asp?id=1131333. 

The booklet gives a thorough explanation of the procedures for the
implementation of the Eurocodes, including the steps to be taken by
Governments and Standards Bodies, with the maximum periods of time
that are allotted to various stages. There is also a full list of the 58
Parts of the Eurocodes. 
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Q: What are the relevant parts of Eurocode 6 – Design
of masonry structures?

A: Eurocode 6 comprises 4 parts as follows:
Part 1-1: General rules for reinforced and unreinforced ma-
sonry structures published in 2005 with the UK National
Annex published in 2007.
Part 1-2: General rules – Structural fire design published in
2005 with the UK National Annex published in 2007.
Part 2: Design considerations, selection of materials and execu-
tion of masonry published in 2006 with the UK National
Annex published in 2007. 
Part 3: Simplified calculation methods for unreinforced ma-
sonry structures published in 2006 with the UK National
Annex published in 2007.

Q: What are the key differences between Eurocode 6
and BS 5628?
There are a few new concepts in BS EN 1996 some of which
have been introduced to the engineering community in 2005
editions of BS 5628:
Manufacturers’ declared values – Designers must use man-
ufacturers’ declared values in their designs. These are charac-
teristics of masonry units and include, compressive strength
(individual results must not be less than 80% of the declared
value), category of manufacture (similar to ‘normal’ and ‘spe-
cial’ in BS 5628), grouping (deals with the geometry and form
of the units e.g. percentage of holes, thickness of web and shell
etc.), dimensional tolerance and range, frost resistance, etc.
Characteristic compressive strength – In Part 1-1 of EN
1996, characteristic compressive strength of masonry can be
calculated from an equation for normalized mean compressive
strength of masonry unit and mortar strength although a tab-
ulated approach based on historical data is also acceptable.
Eccentricity – Determination of eccentricity is from a sub-
frame analysis where stiffness of all structural elements e.g.
floors and walls at a ‘joint’ as well as loads affect the outcome.
This approach is different from that adopted in BS 5628 in
which loads from above the level under consideration are as-
sumed to be concentric.

The UK National Annex for Part 1-1 allows the use of the fol-
lowing Informative Annexes:
A – Consideration of partial factors relating to execution
B – Method for calculating the eccentricity of a stability core
C – A simplified method for calculating out of plane eccentricity of
loading on walls
D - Determination of reduction factors for effective height of walls
E – Bending moment coefficients
F – Limiting wall panel dimensions for serviceability limit state
G – Reduction factor for slenderness and eccentricity
H – Enhancement factors for concentrated loads
I – Adjustment of out of plane lateral loads
J – Enhancement of design shear strength of reinforced masonry

Fire resistance – Part 1-2 of EN 1996 includes tabulated fire
resistance periods as well as calculation methods. Tables for
various masonry units are given for loadbearing, non-loadbear-

ing, separating and non-separating walls and are broadly simi-
lar to BS 5628-3:2005 tabulated values. The UK National
Annex states that Informative Annex A Guidance on selection
of fire resistance periods and Informative Annex E Tabulated
fire resistance of masonry walls may be used. However, Inform-
ative Annex C Simplified calculation model and Informative
Annex D Advanced calculation method should not be used.

Materials and workmanship – Part 2 of EN 1996 provides in-
formation similar to BS 5628-3 but not in as much detail. It is
therefore planned to maintain non-conflicting sections of
BS 5628-3 as an NCCI (Non-Contradictory Complementary In-
formation) document also referred to as a Residual Standard.
The UK National Annex states that the Informative Annex A
Classification of micro conditions of exposure of completed ma-
sonry may be used. However, Informative Annex B Acceptable
specifications of masonry units and mortar for durable ma-
sonry in various exposure conditions, and Informative Annex C
Selection of material and corrosion protection specifications for
ancillary components according to exposure class should not be
used.

Design of walls – Part 3 of EN 1996 provides simplified calcu-
lation methods for the design of walls subject to vertical, lat-
eral and concentrated loads as well as shear walls, basement
walls and walls subjected to lateral loads without vertical
loads. The UK National Annex states that the use of Informa-
tive Annex A Simplified calculation methods for masonry walls
in buildings of not more than three storeys and Informative
Annex C Simplified calculation methods for the design of walls
subjected to uniform lateral design load and no vertical load
are not recommended for reasons of economy. It is envisaged
that information given in BS 8102-2:2005 and the Approved
Document to Part A of the Building Regulations and relevant
parts of BS 5628 would form an NCCI for this part of EC6.

Q: Where can I get advice?
Further information on Eurocode 6 is available from various
sources including the Brick Development Association,
www.brick.org.uk and the British Masonry Society, www.ma-
sonry.org.uk. A number of publications on the introduction to
Eurocode 6, design guides and examples have either been or
are being prepared. The following is a useful list of some
sources of information:

•Design Guide Handbook for EN 1996 Design of Masonry
Structures, free, download from the DCLG website:
(http://www.communities.gov.uk/index.asp?id=1502963).
•Morton, J.: Designers’ guide to EN 1996-1-1 Eurocode 6: De-
sign of masonry structures – Common rules for reinforced and
unreinforced masonry structures, Thomas Telford Ltd
•Eurocode for Masonry, ENV 1996-1-1: Guidance and Worked
Examples, British Masonry Society (1997)
•Manual for the design of plain masonry in building structures
to Eurocode 6 IStructE (in preparation) 
•‘How to’ guides, to be included The Structural Engineer in
late 2007.
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This special issue on railway bridges has been 

prepared by the Rail Safety and Standards Board.

Q: What are the relevant Eurocode parts?

A: The key documents for the design of railway bridges 

includes:
Actions on Bridges
BS EN 1990 Annex A2 – Basis of Structural Design – Bridges,
main part published
BS EN 1991-1-1 – Densities, self-weight and imposed loads,
published with National Annex
BS EN 1991-1-3 – Snow Loads, published with National Annex
BS EN 1991-1-4 – Wind actions, main part published, National
Annex due 31/12/07
BS EN 1991-1-5 – Thermal actions, published with National
Annex
BS EN 1991-1-6 – Actions during execution, main part pub-
lished, National Annex due 30/11/07
BS EN 1991-1-7 – Accidental actions, main part published, 
National Annex due 31/12/07
BS EN 1991-2 – Traffic loads on bridges, main part published,
National Annex due 30/11/07

Steel Bridges
BS EN 1992-1-1 – General – common rules for building and
civil engineering structures, published with National Annex
BS EN 1992-2 – Bridges, main part published, National Annex
was due 31/10/07
BS EN 1993-1-1 – General rules and rules for buildings, main
part published, National Annex due 31/12/07
BS EN 1993-1-5 – Strength and stability of planar plated
structures without transverse loading, main part published,
National Annex due 31/12/07
BS EN 1993-1-7 – Design values for plated structures subjected
to out of plane loading, main part published, National Annex
due 31/12/07
BS EN 1993-1-8 – Design of joints, main part published, 
National Annex due 31/12/07
BS EN 1993-1-9 – Fatigue strength, main part published, 
National Annex due March 2008
BS EN 1993-1-10 – Material toughness and through thickness
assessment, main part published, National Annex due March
2008
BS EN 1993-1-11 – Design of structures with tension compo-
nents, main part published, National Annex due April 2008
BS EN 1993-2 – Bridges, main part published, National Annex
due March 2008

Composite Concrete and Steel Bridges
BS EN 1994-2 – Bridges, main part published, 
National Annex was due 31/10/07

Geotechnical Design
BS EN 1997-1 – General rules, main part published, National
Annex was due 31/10/07
BS EN 1997-2 – Ground investigation and testing, main part

published, National Annex due June 2008
Design for Earthquake Resistance
BS EN 1998-2 – Bridges, main part published, National Annex
due Dec 2008

Q:  How will the Eurocodes relate to existing standards
used for bridge design?

A: Railway structures are designed in accordance with Rail-
way Group Standards, Network Rail Standards, European and
British Standards, relevant industry standards and industry
good practice.  Where design requirements are common to
highway bridges, highway standards (for example DMRB) are
adopted.  Relevant railway standards are being revised to ac-
commodate the requirements of the Eurocodes.
Rail Safety and Standards Board (RSSB) and Network Rail
are working with the BSI bridge committee to prepare Non
Contradictory Complementary Information for the design of
railway structures as Published Documents and Other Publi-
cations.  

Q: When will the Eurocodes be used for bridge design?

A: Railway Group Standard GC/RT 5112 Traffic Loading Re-
quirements for the Design of Railway Structures is expected to
come into force by August 2008. It will permit the use of the
Eurocode for loading, BS EN 1991-2:2003 Traffic Loads on
Bridges, for the design of railway structures. 
The Eurocodes, National Annexes and supporting documents,
covering the design of steel, concrete and steel/concrete com-
posite bridges, are also expected to become available in 2008. 
It is anticipated that Network Rail will consider proposals for
designs using the Eurocodes once they are available. When the
existing national standards are withdrawn by BSI in 2010, de-
sign using the Eurocodes will be mandatory in accordance with
the Utilities Contracts Regulations 2006 and the Utilities Con-
tracts (Scotland) Regulations 2006.

Q: How will the Eurocodes affect Technical Approval
Procedures?

A: The design, construction and maintenance of railway struc-
tures, will continue to be subject to Technical Approval to con-
trol the risks that may arise to Network Rail’s infrastructure
from structures works. 
Changes to the Technical Approval Procedures are not going to
be greatly affected as a result of the introduction of the Eu-
rocodes. The choices specified in the Eurocodes would need to
be recorded and there will be changes to the list of the design
standards.

Q: How will the Eurocodes affect specifications for rail-
way works?

A: European product and execution standards need to be in-
corporated into Network Rail Product and Structures Works
Specifications. Network Rail is reviewing the relevant docu-
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ments to determine how they will be affected and to identify
the changes that may be required.

Q: How is railway loading affected by the Eurocodes?

A: Eurocode 1 Part 2 covers loading from railway traffic of
nominal 1435mm track gauge operating at speeds up to and
including 200km/h (LM 71). LM 71 represents normal rail traf-
fic and has the same scope as that of Type RU loading in BS
5400-2:2006. Additional loading requirements have been in-
cluded for the design of railway bridges carrying railway traffic
operating at speeds in excess of 200km/h and for ensuring a
satisfactory dynamic performance.

Q: Will example bridge designs be carried out?

A: RSSB and Network Rail have commissioned a design study,
Design of Railway Structures to the Structural Eurocodes, the
results of which will be made available to assist the industry
with familiarisation of the design process using the Eurocodes.

Q: Will the existing BS 5400 bridge design standards be
maintained following withdrawal by BSI?

A: No but the use of assessment standards based on BS 5400
will continue.

Q: Where can I get advice?

A: For railway loading issues, contact Eurocodes Expert.  Eu-
rocodes Expert can also assist with directing enquiries on the
design of structures in concrete, steel and steel/concrete com-
posite (for example The Concrete Centre and Steel Construc-
tion Institute).
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CHEUNG, He-Choi

At a meeting of the Executive Board on 23 October 2007, the 

following were elected in accordance with the Institution’s 
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