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This is a controversial topic, I suspect 
everywhere, never mind in our office.
Spreadsheets are widely used and the 
current form that we are all familiar with 
can be traced back to VisiCalc, created in 
1979 for the Apple II. This one program had 
no small part to play in the success of Apple 
because it was so useful that, for businesses, 
it was worth owning a computer just to be 
able to run it.

Spreadsheets are ideal for adding up rows 
and columns of data. They are ideal for 
summarising large tables of information and 
they give you access to some great tools 
for simple data manipulation, in short an 
accountant’s dream.

However they are not the panacea for 
engineering that many think them to be. 
They hide the algorithms and back end 
analysis behind closed ‘cell’ doors. To audit 
or investigate them closer, one must open 
the sheet and trawl through the logic of 
another engineer (the closest one can get to 
the horror of peering inside your colleague’s 
mind) and try and figure out what on earth 
they were thinking when they created it.

Effective auditing of a technical assessment 
requires comprehensive peer review which, 
for a spreadsheet based calculation, means 
painstaking cell by cell checking of each 
formula. However research has shown 
that a deep review such as this will only 
catch 80% of errors (https://arxiv.org/
abs/0802.3457)!

And when they start to sprawl across 
multiple tabs, or even worse, external 

referenced sheets that may or may not 
have moved, spreadsheets produced even 
by yourself no more than a month or two 
ago can seem a complete mystery when 
you revisit them.
For simple section modulus calculations, 
weight control and summarising small 
amounts of data in tabular form, they are 
ideal. But for more complex tasks such as 
post processing RAO data, detailed stress 
analysis or quasi static representations of 
time domain problems, they should be 
avoided like the plague they are.

I am not sure why they came to such 
proliferation, and recall in University, 
overhearing our lecturers citing them as the 
bane of their existence. I also recall scoffing 
at their elitist views, but with the benefit of 
a couple of decades of experience, I humbly 
admit they were on to something.

Research has shown, unsurprisingly, that 
error rates in spreadsheets are comparable 
with any other human cognitive endeavour, 
i.e. you are no more likely to make an error
when doing an engineering calculation 
in a spreadsheet than if you were hand 
writing your calculations. But, tracking 
and spotting these errors are significantly 
more difficult to do in a spreadsheet as the 
code and algorithms behind the results are 
more opaque than in say a series of hand 
calculations or regular computer code. In 
short the errors are there, but a nightmare 
to find. In addition, research has also shown 
that users of spreadsheets, more so than 
other forms of computation, seem to be 
particularly susceptible to 

fig. 14/ Example of software calculation sheets  
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overconfidence in the robustness of their 
work (https://arxiv.org/abs/0804.0941).

The demise of the programming engineer 
as the norm rather than the exception is a 
real loss to the industry as a whole. Emphasis 
on programming and coding seems to have 
taken a back seat in many undergraduate 
courses where spreadsheets and GUI driven 
software is in the mainstream.

There is a huge variety of programming 
languages under offer that are exceptionally 
well suited to engineering applications 
without delving into the more esoteric 
offerings such as c++ or FORTRAN.

For line by line calculations, you have tools 
such as MathCad (www.ptc.com) which is 
ideally suited to replicate scientific hand 
calculations but in a format that is intuitive 
and conducive to peer review. Historically 
I have always found it to be troublesome 
for creating quality controlled documents, in 
that you would struggle to create templates 
that met any stylistic standard a company 
may have and left you resorting to trying 
to insert as a live document link, or create 
a pdf which was then attached to a word 
document. While it may have improved in 
recent years it is not optimal for many tasks 
such as batch processing large amounts of 
data.

Our preferred solution for writing up our 
technical reports is TEDDS (www.tekla.com) 
which replicates the engineer’s traditional 
hand calculation in word processor form. 
It allows access to engineering libraries 
directly from within your word processor 
and also permits live calculation of formulas 
and expressions within your document. It 
allows you to develop a range of standard 
calculations and company or industry 
specific templates that you can error check 
and reuse many times over. It can be tricky 
to get started with, but for the right reasons 
(it enforces ‘unit’ logic for example in that 
if you divide a variable by another to get a 
force per square meter, it reports an error if 
the variables passed have not been defined 
as a force and area respectively).

For tasks such as post processing large 
amounts of data being spat out from a 
mooring study or finite element analysis 
to running automatically refined versions 
of a model through an API, I would highly 
recommend MatLab (www.mathworks.
com).

It stands for MATrix LABoratory and, as such, 
excels at handling matrix manipulation, 
the cornerstone of many engineering 
calculations.

As well as allowing for data import and 
export in a wide variety of formats, it also 
has a wide range of engineering toolboxes 
for mapping, simulations and finite element 
methods. In fact there is likely a script for 
just about anything you could think of. The 
syntax is intuitive and has the ability to 
produce crisp and clear scientific graphs 
(another sore point…excel is absolutely 
one of the poorest choices for graphing 
in situations where anything other than a 
rough picture of what your data looks like 
is required).

Best of all, there is an open source program 
that looks to replicate MatLab functionality 
that you can download and try for free called 
Octave (www.gnu.org/software/octave). 
I have not used it extensively and would 
recommend that you take a trial license for 
MatLab as the documentation and coverage 
is that bit more complete.

I would close with this plea to engineering 
managers and lecturers everywhere...do us 
all a favour and kill Excel off for complex 
work. I for one am glad that I have left the 
days of trawling the sprawling engineering 
spreadsheets of others for mistakes behind 
me. Lets get our younger generation of 
engineers used to using tools that give 
them much more flexibility later in their 
careers rather than continuing to shoehorn 
into them tasks for which they were simply 
never designed.
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fig. 15/ Example  of viscale software  

fig. 16/ Comparison of Excel graph and Matlab graph  
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