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Eurocodes — an opportunity to review your spreadsheets?

by Ben Goldsworthy, TEDDS® Product Development Manager CSC (UK) Ltd

Introduction

The introduction of the Eurocodes represents one of the largest challenges that the UK Structural
Engineering industry is ever likely to experience. This period of significant change provides an
unprecedented opportunity to review and improve on practices currently used within organisations.
One such practice that has developed over the years, almost without planning, is the proliferation of
spreadsheets used in design.

Spreadsheets typically represent small scale internal development undertaken by an individual and
born from the desire to improve efficiency. Created on a very ad-hoc basis with little or no planning
from higher management, spreadsheets tend to start as small "scratchpad” applications that often
develop into much larger design tools over time.

When implemented and used correctly the spreadsheet is undoubtedly a powerful tool, however
research by Professor Ray Panko of the University of Hawaii, based on field audits by organisations
such as KPMG and Coopers and Lybrand, showed that of the 88 spreadsheets audited in 7 studies
between 1995 and 2005, 94% contained errors'.

As the Eurocodes start to be used, Engineers will require new electronic calculations to assist them
with their designs. Will Engineers start all over again writing new spreadsheets using the same

unmanaged process or will management take the opportunity to review what they have and to

introduce a more structured approach to small scale internal development?

The Problem with Spreadsheets

Spreadsheet software is available to every Engineer, for this reason it is often the first tool an Engineer
will use to assist with hand calculations, however this does not necessarily make it the right tool.

Footnotes
(1) What We Know About Spreadsheet Errors, Raymond R. Panko, January 2005
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Quality Assurance

The ease with which even an inexperienced user can enter data and calculations into a spreadsheet and
very quickly produce results can lead to the belief that spreadsheets are inherently easy to write and
use. However as the requirements of a spreadsheet increase then its complexity does too. Completed
spreadsheets often include many pages containing hundreds or even thousands of calculations. The
problem with spreadsheets is that all those calculations are hidden in the formulae and cross
references within the cells of the spreadsheet. Whilst it is possible to examine the formula in each cell
one at a time, understanding how an entire spreadsheet works is often a monumental task. This makes
full quality assurance very difficult to achieve.
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Figure 1:

A Quality Assured Spreadsheet?
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In theory the wide availability of spreadsheet software should allow spreadsheets to be shared easily;
however in practice spreadsheets often prove to be difficult to use by anyone other than the original
author. They tend to follow an individual’s own stylistic way of working and often require a detailed
understanding of the implementation for effective use. Even if a spreadsheet can be used by somebody
else, what confidence can that person have that the spreadsheet actually works as intended and
produces correct results?

The ability to quality assure electronic calculations is essential for use within a design environment.

Spreading Knowledge

Within a typical Engineering Practice it is very likely that nobody will be aware of all the spreadsheet
development that has taken place. Very capable spreadsheets may have been written by different
members of staff for their own personal use. This raises a number of issues, not least the availability of
those spreadsheets to others. It would seem reasonable that if someone has written a useful
spreadsheet that there are likely to be others within the same organization who would benefit from it
too. However as stated previously spreadsheets are often difficult to use by anybody other than the
original author.

Once an electronic calculation is developed by someone in an organisation, it should have the
capability to be shared widely.

A Possible Alternative to the Spreadsheet

What is required is a platform that can be used to create calculations in a standard way, which can be
easily used, verified and shared with others.

TEDDS' allows an Engineer to write calculations using Microsoft Word™ in much the same way as
they might be written by hand. The important distinction between using Word and a spreadsheet to
write calculations is that all calculations are clearly visible on the page. TEDDS' calculations are not a
'black box' solution. The calculations and the resulting output are intrinsically one and the same thing;
there is no concept of using one process to calculate the required results and then using a different
process to produce a report to present those results. A TEDDS' calculation is both the calculation and




the output in one single entity. This ensures that calculation can be easily followed resulting in easy
checking and verification. Clearly CSC (UK) Ltd has adopted this technology in the commercially
available library of TEDDS' calculations.
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Figure 2:  Automatic creation of the logic from a flow chart

In recent months and within the eContent STEEL project, CSC has developed new TEDDS'
technology allowing Engineers to freely distribute standard TEDDS' calculations either internally
within or externally to an organization. During the introduction of Eurocodes, TEDDS' Lite has the
potential to revolutionise calculation development and use for Structural Engineers.

TEDDS' Lite is free software that can be downloaded from www.cscworld.com, it allows anyone to use
calculations that have been developed and published for TEDDS' Lite.




Access Steel - a Case Study for simple calculation distribution

The introduction of Eurocodes is approaching and the STEEL Project has developed Access Steel
(www.access-steel.com). This provides a single source of harmonised information relating to
Eurocode steel design which is available across Europe.

The project is sponsored by the eContent programme of the EU and seven major steel producers
(Arcelor, Corus, Peiner Triger, Ruukki, Voestalpine, Dillinger Htte GTS and SSAB). The harmonised
information has been created by the project partners including SCI (UK), CTICM (Fr), Labien (Sp),
RWTH (Ger), SBI (Swe), Pare (Lux), eTeams Industrial Ltd (Ire), CSC (UK) Ltd (UK), Arcelor (Lux),
Corus (UK/Ne).

During the initial phase of the project, a User Needs Analysis was undertaken to assess what
information about the Eurocodes the European Engineering industry required. Responses clearly
indicated that worked examples would be one of the most beneficial information sources for
Engineers, to assist with learning the new codes. In addition to traditional worked examples provided



http://www.access-steel.com

In PDF format, the project also set out to provide much more flexible interactive worked examples.
Having considered a number of alternative approaches, including spreadsheets, it was decided to use
TEDDS Lite as the platform for these Interactive Worked Examples.
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Figure 3: A typical worked example available on access-steel.com




The worked examples were initially written by different project partners using Microsoft Word™. A
number of the worked examples were identified as being appropriate for conversion to interactive
examples. TEDDS' was used to elevate the existing worked examples to be interactive. A total of 11
interactive worked examples were created, each example typically taking an Engineer less than a week
to complete. As is the case for all the content of Access Steel, the Interactive Worked Examples are
available in four languages — English, French, German and Spanish.

Developed in conjunction with the STEEL project, TEDDS' Lite has provided a cost effective platform
for publishing interactive calculations to a potential audience of 150,000 Structural Engineers across
Europe. The calculations themselves were written by Engineers for Engineers without the need for
specialist software developers. The calculations are easy to follow, easy to check and will provide
invaluable learning tools for the Eurocodes.

Conclusion

Engineers will continue to improve their efficiency, either by developing their own small scale
electronic calculations to assist with repetitive calculations, or by using calculations developed by
others.

In the past much of this development has been undertaken by Engineers in an unmanaged,
unplanned, individualistic way by writing one-oft spreadsheets on an ad-hoc basis.

The introduction of Eurocodes could bring about a repeat of the plethora of unplanned spreadsheets
which will prove to be very difficult to quality assure and share.

TEDDS' Lite has the potential to provide you with a new solution that could revolutionise the process
for creating simple to use, high quality and accurate calculations that can be shared throughout your
organisation.

Now is the time to consider proper planning and management, otherwise the process of change will
continue to repeat past mistakes and will not realise new possibilities.
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