
The author has been 
retained as an expert 
witness in matters relating 
to the consideration of, 

and in some cases pursuit of, 
negligence claims against other 
acousticians. The common thread 
running through all these claims is 
a disappointing reliance on 
acoustic modelling software, 
without the essential underlying 
practitioner expertise.

The fundamental theme around 
consultants operating without 
the safety net of ‘reasonable 
endeavours’, a concept which 
protects us all from negligence 
claims, is that they stray beyond 
their competence, experience and 
understanding. As an industry 
we should help one another by 
flagging these dangers with big 
flashing neon warning signs. And 
noisy sirens.

It is rare to encounter wilful 
negligence; where people 
deliberately set out to mislead, 
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For obvious reasons this article is worded extremely cautiously and avoids 
reference to many of the specifics. But there are important issues that need 
to be highlighted to practicing acousticians, some of whom are falling into 
deep and dangerous pitfalls; some of which in turn inevitably lead to legal 
action and professional indemnity insurance claims.

The inconvenient truth about models 
Cautionary tales of legal claims against acoustical consultants
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cut corners or make reckless 
recommendations; it is almost 
universally a question of those 
‘unknown unknowns’. Perhaps not 
quite as dangerous as the weapons 
of mass destruction that Donald 
Rumsfeld was referring to when 
he coined the phrase, but pretty 
dangerous to our careers and 
reputations nonetheless.

New acoustical consultancy 
practices are being set up 
by increasingly junior and 
inexperienced practitioners. Back 
in the day it would be unthinkable 
for a consultant to set up shop until 
they had several decades of hard-
won field experience, management 
acumen developed at one of 
the more established firms plus 
some publications under the belt 
and elevated industry profile for 
good measure.

Career profiles are completely 
different now, a great thing for 
talented young engineers who 
have the humility to seek out the 

knowledge and understanding they 
need to acquire and the discipline 
to make use of it diligently and 
conscientiously. But it is a minefield 
for anyone who doesn’t take the 
time to discover what it is that they 
don’t yet know.

Hand calcs are a thing of the 
past too. My ‘hand calcs’ now 
involve an Excel spreadsheet 
and in-house calculation tools 
and macros. I could still A-weight 
an octave band spectrum in my 
head if I needed to though. But a 
much greater disconnect between 
fundamentally ‘getting’ the 
underlying acoustics and the results 
of complex predictions is evident in 
the problems we have seen when 
modelling software is relied on 
heavily, even exclusively.

It seems too easy to be seduced 
by reliance on ‘the model’, 
outsourcing the legwork of really 
understanding and analysing 
the underlying physics, and just 
plugging in some input parameters 
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and making various adjustments 
until you get the answer you’re 
looking for.

I’d highlight two complementary 
aphorisms here: ‘Everything is a 
model’ and ‘All models are wrong’.

Everything is a model
The Excel-based ‘hand calc’; 
the Calculation of Road Traffic 
Noise (CRTN) line of sight barrier 
correction; the loss through an 
open window; and the output of 
CadnaA or Sound Plan, Insul or 
Bastion (CadnaB) – all models. 
Extend that to our view of the world, 
colour perception, geopolitics, 
relationships, how our brains 
themselves work – everything is 
a model. 

When viewed through this frame 
we start to see each model as one 
of a number of tools at our disposal 
to make sense of what the world 
around us has done in the past and 
make an attempt at predicting the 
outcome if a certain route to the 
future is followed.

An expert acoustician, with a 
deeper understanding of the physics 
of wave propagation, experience 
of the practical implementation of 
various interventions and insight 
into the likely level of care with 
which they are deployed, to name 
just a few, has more tools available 
to them than a common mortal (or 
‘client’). This enables the expert to 
make recommendations with a level 
of confidence and surety useful to 
that client. 

Without this level of expertise 
or craftsmanship, using the whole 
toolbox of ‘models’, the role of the 
consultant is reduced to ownership 
of a license to a piece of modelling 
software, and a professional 
indemnity insurance policy.

All models are wrong
By definition. If they weren’t based 
on some level of approximation 
or simplification, they wouldn’t 
be called models. If we had all of 
the input and boundary condition 
data available to ‘solve’ a given 
problem, we wouldn’t need to use 
the term ‘model’. But we never do, 
and hence we have to appreciate 
that all our work is based on some 
level of approximation, empirical 
interpolation and informed estimate. 
Although more visually compelling, 
and conveying an impression of 
‘officialness’, there is no reason 
to assume as a matter of course 

that the output from a piece of 
modelling software is any more 
valid or accurate in terms of the 
likelihood of it representing the 
real-world outcome of a proposed 
course of action than an empirical 
interpolation, or a good old 
fashioned gut feeling estimate.

Turning to a specific, and 
reoccurring, example of misuse 
of Marshall Day Acoustics’ 
Insul program (which models 
the laboratory sound insulation 
performance of building 
elements) the common threads of 
oversimplification, confirmation 
bias and cognitive dissonance 
are central to the problems I 
have encountered.

Oversimplification
Like some other building acoustic 
predication tools, Insul includes 
warnings and caveats about the real-
world sound insulation performance 
of any separating structure being 
degraded by flanking transmission. 
It even has built-in estimates of what 
those limitations might restrict the 
performance to, based on the type 
of flanking structure. But these can 
be turned off, or simply ignored, and 
often are. 

I’ve also seen a troublingly 
simplistic approach taken to the very 
concept of flanking transmission. 
I suspect this is based on limited 
experience gained from the world 
of pre-completion testing (PCT) for 
building regulations compliance. The 
logic seems to run like this: 

When the test is a ‘fail’, and it 
sounds like most of the sound 
energy is not coming straight 
through the partition, there’s a 
problem with flanking. Flanking is 
making it fail, fix the flanking (with 
an independent wall lining) and 
everything will be fine. 

This approach might work 
perfectly well in the vast majority of 
PCT situations, but it does nothing 
to develop a deeper understanding 
of sound transmission paths for 
application to more challenging 
situations. The result is that 
flanking transmission is treated as 
a binary phenomenon – it’s either 
there or not; and if present it can 
be eliminated with a simple wall 
lining treatment, and thereafter 
disregarded. Whereas there is, 
of course, always a multitude of 
indirect sound transmission paths 
which need to be considered very 
carefully when dealing with more 

complex buildings and better 
performance objectives over 
different frequency and dynamic 
ranges. In such situations an 
assumption that provision for some 
plasterboard wall linings justifies 
turning off the flanking estimate in 
the model could be very dangerous, 
especially when coupled with 
incredibly high-performance 
expectations (spoiler alert!)

Cognitive dissonance
This is when people’s behaviours 
don’t align with their values or 
beliefs. It’s the only reason I can 
imagine for otherwise apparently 
competent acousticians to ‘believe’ 
an acoustic model predicting levels 
of sound insulation at, or indeed 
considerably in excess of, the 
limiting performance of the best 
sound insulation test laboratories in 
the world. 

Practitioners should, therefore, 
approach modelled performances 
promising sound insulation orders 
of magnitude greater than that 
which is realistically practicable 
with appropriate scepticism, in the 
context of the purpose-built bunker 
with flanking isolation that comprises 
a sound insulation test lab. 

Somehow the legitimacy 
assumed from the output of a 
commercial model can blind 
practitioners to the clear physical 
impossibility of the prediction they 
have made being realised in the 
real world.

Marshall Day, the developers 
of Insul, are very aware of the 
implications of this kind of misuse 
and Insul already includes clear 
caveats and health warnings on 
the use of the software, such as this 
example from the help file:

Users should be aware of its 
limitations, like any prediction tool it 
is not a substitute for test data.

Marshall Day Acoustics’ 
own advice and training to its 
consultants is that ‘these models 
are all tools that must be used in 
conjunction with other knowledge, 
data, and experience to arrive at 
robust design decisions.’

The key seems to be finding 
better ways to make these faux 
pas harder to make inadvertently, 
but without hampering the clearly 
useful flexibility of the product 
and the theoretical models that it 
implements to support research and 
‘what-if’ type thought experiments 
and comparisons. P48
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Confirmation bias
Whether triggered externally by 
the client directly, or internally by 
an acoustician’s will to deliver an 
effective solution, the selection of 
only data points that support an idea 
or theory (or economic preference) 
is an extremely risky tendency. 
Properly considered building 
acoustics recommendations need to 
be triangulated against data points 
from multiple sources; lab tests, 
previous projects, model predictions, 
industrial applications and so on. 

It is reasonable for our clients to 
expect us to bring some experience 
of the likely outcome to the table. 
Making do with insufficient data, 
or leaning too heavily on blind 
optimism does not provide our 
clients with the level of expertise 
they need.

Second opinion/peer review
So, what to do if your consultancy 
practice doesn’t have that 
experience? The glib answer would 
be that you shouldn’t be accepting 
the consultancy instruction in the 
first place, as you’re operating 
beyond your area of competence. 

But a more collaborative approach 
might be to seek a second opinion 
from a specialist in that field, an 
academic, or simply someone with 
direct experience of that exact 
element from a recent project. 
Obviously, there is going to be a 
cost and there are issues around 
liability and responsibility, but these 
are surmountable. In my experience, 
clients are refreshingly open to this 
kind of collaborative approach and 
don’t begrudge additional fees for a 
little extra surety when the issue is 
sufficiently critical. 

From a personal perspective 
(other expert witnesses may well 
take the opposite view) I would 
rather be consulted at an early 
stage and collaborate with other 
acousticians to get the initial advice 
right, than try to reverse engineer a 
problematic project after the fact to 
establish liability.

Calls to action
The software developers at 
Marshall Day have been keen to 
engage in discussions on tweaks 
and improvements they can make 
in forthcoming releases of Insul to 

make it more obvious when users 
are straying from the normal use 
case, when their predictions are 
departing from the central ‘safe 
zone’. Hopefully a similarly receptive 
response will be forthcoming from 
other manufacturers who can surely 
do more to inform users about 
these dangers. 

It is perhaps surprising that, 
although commercially available 
software is accompanied by user 
manuals and guides, there is no 
higher-level industry guidance 
available on the use of models, 
the extent to which it is essential to 
understand what’s going on ‘under 
the hood’ and the ability of users 
to undertake the essential sanity 
checks and sensitivity tests that 
provide such helpful protection from 
the pitfalls described above.

Perhaps we could consider 
developing this kind of guidance, 
which would help to raise awareness 
within the consulting community, 
and would also provide a level of 
additional protection for practitioners 
otherwise struggling to justify the 
steps they had taken in an attempt 
to deliver a successful project. 


