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Forward

BIM is dead, long live Better Information Managemewith Digital Twid y 2 ¢ o0SAy 3 (KS ySé
item and a continued cautious approach to digital from business leaders it is time for a good look at what
worked over the last decade and howglwill not just deliver spreadsheets, schemas and pretty pictures,

but productivity, profitability and the business outcomes that have eluded us so far.

For some, the digital transformation of others is big business, whether you are a supplier of ¢égshool

materials, a consultant or contractor, placing the word BIM and Bagital Twinin your title pushed up the
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software or the adherence to certastandards and my advice is always the same; Whoever gains the value
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In my opinion, there is too much focus on complicated spreadsheets, schemas and pretty pictures, where
there should be focus on productivity gains and benefits. | do understand that some value is difficult to
measure, such as social benefits, bt must try harder in finding ways to measure, monitor and report on
this, so we can truly start to deliver a better world for future generations.

Ly GKS un LIXdza @8SIFNBE L KIFI@S 0SSy Ay@g2f SR Aefe (1KS
is a legal requirement, af they are paid for. So, no matter how much effort we put into writing standards or
practical guides, unless there is a mandated contract for them to be adhered to and for that adherence to be
properly funded then we mighupt be wasting our time!

The bottom line is that you can have the best technology, the strictest standards and most wonderful
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the digital transbrmation is more important than any schema, spreadsheet or 3D pretty picture!
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some incredible things that will revolutionise not only our industry dgo the world we live in

This book does not recommend that you buy specific technology or pay consultants fees, but it does
recommend that you do th8estInformation Management you can afford and strive to improve the

practices of those in your peeraup and supply chaifl.he advice in these pages has been shared by many
of the visitors to the Crossrail Information Management and Digital Advancement Academies, over the last
10 years. It is framed around a methodology | have used for many decadebthalle Questions.

I have been very lucky in my career to meet and count as friends many people | consider experts in their
fields. Some have contributed, some have influenced but they all helped me to deliver thiKleegk.

learning from these beacons ekcellence, share your experience both good and bad, and never stop trying
to do Better Information Management!



BIM

Whatwas BIM?

It was widely agreed that the term Building Information Modelling or BIM was poorly chosen, as it misled
many when they first started down their digital transformation journey. We know théh&t &pecifically

about buildings (structures) or building (consttion) andwe are also certain that it is nqast about 3D

models, although many would try to convince you otherwise! Other interpretations of the acronym such as
Better Information Management have come closer to what was intended.

| have always likened® to an activity you all do on a day to day basis.

If you want to know the answer to a question, you will bring up a web broessétype it into Google or if
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search many different databases of information that will potentially answer it, presenting it back to you to
make the detsion.
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the subjectandmake an informed decision.
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multiple query engines that will present back information about your asset to help you make the decisions
required. With a few key differences! Firstly, you should be able to trust the information delivered back to

you, secondly you should only getsults that you have accessdadfinally it should be more specific in its
response.

What itwaa y Q (i

Having worked with over ten thoasdindustry professionals in this area since 2@t getting an

understandng of how they are tacking this, we areéer Ay ¢ KIF G A0 AayQiH 2SS Oly
is not a document, a ahdard, a drawing, a video, a virtual reality file, a sensor embedded in an asset, a

piece of isolated metadata, a physical product, a 3D pretty picture, a checklist, clakhiogsor GIS. Each

of these are important pieces of information, but on their own they have limited viais®nly when they

are connected with each othemdmanaged in a way we can easily femtdtrust them do they come close

to what BIM is asking ue do.




Interpretation
What do you see when you look thie image on the previous page?

In 1921 Hermann Rorschach created the Inkblot test, it is designed to assess the subject on their personality
andwhether they might be suited to certain work or tasks. Each subject interprets the inkblot differently
according to their experience, skills, knowledge, desires, wants, reeetfears. This is in essence the same

way we interpretandapproach BIMDependng on where we are focusing our minds, where our money

comes fromandour specific objectives, we interpret BIM to suit. This has to stop. The single interpretation
that needs to be communicated to everyone involved is the clients which in turn is bagbd oeeds of the

end user, which in most cases is the consumer but is also to a lesser degree the opedat@intainer.

The leap fronBIMto Digital Twis
There are many definitions of Bldut on the internetand now the termDigital Twins taking oer, this is
also being usedndredefined to suit various consultanédvendors to sell their way of delivery.

| prefer to use the Institute of Civil Engineers definition of:
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they interact with other assets. Migital Twin =~ J Y M3 Tz XZ aXdigitaknword. They oan ° | E -

be predictiveand adapt physical systems to reflect changes in the environment or operations. The benefits
include harmonisation of operations to deliver optimal user outcomes, clash identificarmhautomated
remediation,and ultimately cost/risk reductions.

If you tale my original definition of BIM, whidhkened it to the internet of databases of a specific asset then
building on that to link the data in these servers with the actual physical agskhe other assets that
interfaceandinteract with them, is a relately small stepHowever,if you are still in the world of thinking
BIM is a dumb 3D model, then you have a long way to go!

2 SQf t DRyitaiMGddtaShadows andiwinsand how they will drive forward our industrgndthe
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Digital Twis
The concept obDigital Twinwas first raised in 1991 in David Geler®dvook dMirror Worlds andfirst
publicly introduced at a conference in 2002 by Michael Grieves of the University of Michigan.

This concept consists ofc®@mponents The physical asset, the digital representation of the asset and the
connections between them.
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digital railwg. These have both got to be in the plan right from the very begirung preplanning, so that
information isgathered,and connections are made before design or contraction is even considered. This is
so the interfaces and impacts on each other areemstbod and any sensors or actuators are part of the

plan, right from the start. This is not always possibigt it should happen as early as practicable.

It must be understood that information will be generated and managed by many different pieces of
software, each with their own ways of structuring and classifying the data. Anpigiel Twirmust take
this into account and be able to federate togetheany sources of information so that the user can access it
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without translating or converting which wouttbnsiderably increase the risk (and cost) during the lifecycle of
the asset.

The key thing with this is to ensure that before you or your supply ddtaintsto create any information that
standards are put in place on how to structure, classify and define it. With some form of quality assurance
plan to enforce these standards for every participant in the creation oDiigial Twin

Digital Asset
Model
Visualise
Predict
Assess

Physical Asset

Observe
Decide
Intervene
Control

Models,Shadowsand Twins e
The term Digital Twin appears in a plethora of marketing materials selling anything from photogrammetry
technology, 3D design software or services hand cranking spreadsheets! But are any of these actually a
Digital Twin and how granul#s that description?

| think we all agree by now that BIM was all about good quality, well managed, trusted and valuable
information. That premise should the foundation for any digital strategy at whatever the following levels you
aim at.

Starting with thesimplest, but frustratingly the most commonly miss labelled digital asset, we define

the Digital Model This is a Digital representation of the Physical, frozen in filmese can be created in

many different ways and contain anything from CAD drawinDsn®dels, photogrammetry, laser scanning
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manually changed by the author.

In the mid ground, we have a Digital Shadow . They are a digital representation of the physical, just
like the model, but when the physical changes the digital is updated to reflect that in an automated
manner . You could imagine this as being something as simple as a stress gauge on a bridge,
updating its readings in the Digital Shadow every day, hour or second!

Finally the Digital Twin . Taking things a stage further, a true Digital Twin allows the Digital to
manage and change the physical so it can operate more efficiently and optimise the outcomes it
delivers.



In its most basic form this is done reactively when something in the physical is transmitted to the
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makes a correction in the physical to bring that reading into line.

When we look at more advanced Digital Twins, the changes over time in the physical, perhaps
coupled with external information allowing the digital to  predict something and make preventative
changes in the physical before something happens!

Digital Model Digital Shadow - D'g'ta'l Twin .
A digital representation of the A digital representation of the A dlgltal representation of t.he physical
physical frozen in time. physical that is updated as the that is updated as the physical changes

and allows the digital to make changes to

physical changes. ; . b
the physical (reactively & predictively)

The informatdn in that Digital Twin can be visualised in many different ways, presenting the user good
quality, reliable, trustworthy data that helps them make the decisions needed in the time frame required.
The key being to ensure they can visualise data basedanrtiie, organisation, security clearance and the
decision needed to be made.

Not all information can be presented in front of the user and they will need to be able to ask plain language
guestions to dig deeper, get clarification and ensure the decigloggsmake are the best possible.
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to be thoroughly thought through, rehearsed and trained, as well as being able to prevent and mitigate them
happening in the future.

The ability to either optimise through manual intervention due to the information presented to the user, or

for the Digital Twin to autonomously identify areas of inefficiency and proactively changed the physical to
improve its operatin can only be a good thing. This obviously needs good quality, trustworthy, up to date
AYF2NXYIFGA2Y FYR Ffa2 GKS AyaSttAasSyOoS (2 (1yz26 oKL
and processes to suit.



Optimisation

frg)

Simulation

Reactively and Predictively

Visualisation Interrogation

Taking this a stage further, we cannot just view all our assets physically or digitally in isolation. They are a
system of systems that support our society, economy and environment.

So aNational Digital Twin brings together the digital twins from acrosé sectors and domains, so that
the impacts and relationships between them can be better understood and they can be optimised to work
together for a better future.

This also helps in modelling asset failure and degradation in regard to national resilibigcef course
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not a single unwieldy database of information, but a trusted circuit board that our Digital Models, Shadows
and Twins can be plged into, so we can interrogate, visualise, simulate and optimise them all in relation to
each other.
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National Digital Twin
An ecosystem of multi-domain, multi-sector digital twins, connected via securely shared, interoperable
information of a known quality



Open Standards

No technology vendor can possibly satisfy the vast array of authoring requirements for all the information

that will make aDigital Twin The only way that a true twin of the world we see around us delivering

everything from social, economic and environmental modelling to structural, transport, health and industrial
modelling is through ensuring the information they create is deliveredhiomen approachso that the old
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Sensors and Actuators

One of those key components foiDagital Twinis the connectivity between the physical and the digital
enabling the passage of data between the two. This data is not just 8amsors embedded in thehysical
Asset that will update information in thBigital Asset, but also actuators that are controlled by the digital
asset that can change things in the physigais is a concept spoken mosdlyout when looking at the
Internet of Everything.

The automotive racing industry has been linking the physical and digital together in a live environment for
many years. | am proud to have been an ambassador for the original Bloodhound Super Sonic Car team.
Many parts of the car, from its engines, stegribrakes and electrics havéigital Twirthat is both

monitored and tweaked remotely when required to ensure the car achieves the outcome set by the team, to
reach 1005mph and survive the attempt!

The current thinking with sensors is that they and dsttarage are relativelgheap, so we should be
proliferate in their deployment. The data we collect today may have little value, but when looked at in the
future and in relation with other interconnected datiaen it may flag up some very valuable trendswing
any weaknesses in the systems and root causes for operational or maintenance issues.

As ourDigital Twirs get smarter and we add in artificial intelligence to help predict future issues, the ability

for the Digital Twinto tweak and control elementsf the physical asset will become more valuable allowing

a much more efficient operation. Taking that a step further and linking it to the supply chain systems

whether that is for products or skilled people, then either Digital Twincan start orderindgts own parts

when they are cheapest or advising agencies about the type of skilled worker needed in the next 6 months to
conduct repairs or maintenance tasks!

Whether you see this as an extension of BIM, a leapDnidital Twits or just good practice is essential that

you get the strategy right, not only to suit your current portfolio of assets, but looking into the future as to
what will be the outcomes demanded by your end users over the next 50 years. This book is all about getting
the foundations ight before you build the rest of your digital asset.

NationalDigital Twin

Whereas most organisations will concentrate on getting tbein Digital Twininto a positionwhereit both

reflects and interacts with the physical asset, governments shoulddiénig at how these twins will

interface together to create a connectéthtional Digital Twin that will be able to heljin forminga national
strategy.The keypointbeingdzy RSNE G yRAYy 3 K2g Sl OK 2y SNRa aasSiaa
other. In ny opinion this should start with a simple netwatudyat facility level acrosall assets that will

form a framework to hang much more in depth information for individual assets fidns.is something that

the National Infrastructure Commission alongsadher UK Government departmenise looking at.



Whereis the UK Industngow?

L (abo@it a decadafter the UK set its BIM amdate. 10years after the construction industry was
challenged, yet again, to modernisH) Years of organisations settingagtiards, selling consultancy,
certifying peopleandtelling the world that they have achieved Level 2! So, have we achieved it? Are we
delivering the golden digital age that gives us whole life cycle value for meomebgrive a better economy
for future generations?

Well, not really, no.

It may sound a little pessimistandit in no means takes away the blood, sweatdtears shed by a good

many hardworking members of the BIM worldut on the face of jtit is clear thatwve are currently sitting in
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many sandards written, most are open to interpretaticenda little woolly, someare excellent but where

are weandwhy are we here, in that trough?

Peak of Inflated Expectations

Realisation
that its not

3D CAD Modelling that easy

Hype

Plateau of Productivity

Slope of Enlightenment

Trough of Disillusionment
Government Mandate

In the real world there are two things that make people do things. MarelLaw. Neither of these things
have been tackled to a point where they will guarantee a digital delividrgreare more granular reasons
that we sit in this trouglandthis first chapter will cover a few of them.

Low hanging fruit

As with many hard tasks, we have been guilty of tackling the low hanging fruit first. This is unsurprising as
many organisationgespedally those in the supply chaisjill struggle to convince those with control over

the finances to give some budget deliver the digital assefThere are exceptiorandA ¥ (0 KI 4 Q& @& 2 dz=
done, but you are in a minority!

Ouir first thingin thiscategoryis CAPEXCapital expenditures, are funds used by a company to acquire,
upgrade,andmaintain physical assets such as property, buildings, an industrial plant, teglgnolo
equipment)

AsOwnerorganisations have been shying away from BIM through lack of fuatitigndersiandng, the
contractor, be they designer or buildbave been tacklinthe problem. This has been great for toeneras
much of the work needed is being done for them, however as with anything done for the wrong reasons by
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expenditure)are considered togetheit was inevitable when you look at the vast array of technokmgy

sexy visualisations that can be used during this phdeeverbecause of this much of the benefit has

been with the contractors, consultangdtechnology vendors, rather than the owners, operators or

maintainers, who are now starting to question what are they paying for?

On the positive side much benefit has been gained in the design phase through better coordination,
interface managemerandplanningandi KA & KIF & OSNIFAyfe&e f2SNBR (GKS NJ
many times in the virtual world than it is in the physical!

One of the biggest issues we hamedA G Qa | willdze t&cking iater infs own right is VALUE.
Historicallywe have put value in steahdconcreteandthe digital asset was just an optional add on. With

no value, the digital asset is always the first thing to fall by the wayside when the project starts going over
budget or is pressed for time.

In my honest opiion, the level system introduced with the infamous wedge diagram became a hindrance
right from the beginning. Not only did it start with tleeronymCAD(Computer Aided Design, typically 2D or
3D) which gave the wrong impression to masrganisationsbut it started a spiralling contest of who could
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many different waysindonly comes down to what the client is askigd paying for. Whether you are
sticking with thePAS and BEL92 suite of sindards or have moved onto the internation&O 1965@nes,

the thing to concentrate on is doing better information management in all taskiphases.
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| think most people have got the message by now, but it is still worth underlining here. BIM is not a 3D pretty
picture, no matter how much CAD informatioawattached to it in one unwieldy file. Admittedly it is an
important piece of informatiorandhas a great impact during the early stages of the lifecycle but is typically
only 15% of the information deliverabéandthis must be reflected in its priority.

Clients

As we stated earlier, delivery partners can only do what the client asks themaodjmays for them to

deliver. For the last 9 years clients have mainly (yes there are exceptions) set their requirements in a very
woolly way, hedging theirbets@n aAF 6S R2y QG Ot SF NI & RSTAYS AlGZ a:
2NARGAY3I | 3F22R aSG 2F hNAElFyAalGA2y It LYF2NX¥IGAZ2Y
further detail of the Functional Information Requirements (FliRR) Asset Information Requirements (AIR)

can be a massive undertaking especially when looking across the entire lif@egtdewn to a granular

level. So, this has mainly been ignoreccarriedoutdo @ (G KS gNRy 3 LIS2LI So 2 SQf f
another clapter.
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At the beginning the clients saw theamdate and made moves to try to underahdit andprocure the digital

asset. Then the andated deadline came (201@ndwent, yet no one was penalised for not doing it. This

gave organisations pause for thoughtt G KS& NBIFIf A&aSR GKSNB 4 alnyag NB I f
opinion the mandate should have been split into two. Clients needed to conform to the Government Soft
Landngs (GSlgndDelivery partners to aim for the Level 2 capability.
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and OPEXeach is jealously guarded by its managedthe chances oDPEXjivingCAPEXome of their
budget, so theOPEXan save money in the long terisivery small.

This issue is just the tip of the iceberg when we look at the budgets for the owner organisation as a whole. A
good proportion of owners have relatively short management cycles. We see this in governments failing to

do what is right for thdong term because they want to be seen to deliver something during their term in
2FTFAOS® 1a | /9h3x K2 gAff 0SS Ay LR2albandspeddirmonefSg @&
on something that will benefit my successors? It will negativdbcafmy golden goodbye!
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lump sum now but will be paid a certain amount every year in perpetuity, depending on the performance of
the asset. This may ¢as the mind somewhat!

The last issue we face in the budgetary world is the weighting durinG&REXYhase of the project.
Historically we put most of our money into the construction phase, as this is where the biggeahdsks
material costs are. This shows how much we value stegtoncrete over the digital asddf there were a
significant shift of finances into the earlier part of the project, we would be able to iron out all the msdes
ensure all parties are engageefore we got to site. But with money historically released in packdges
favour the construction phase, a fundamental change in the way we fund our projects is nébéeglis an
answer to this which we will explore in a future chapter.

——— Preferred funding weighting

— Traditional funding weighting

== == == Costimpact of changes/ mistakes

/

Effort/ Effect

inni End
Beginning CAPEX Timeline



ItQlang keen noted that the amount of Quantity Surveyors on site is proportionate to the success of the
project. As soon as things start going wrong, the contract comearalit FA IKG adl Nha 2 @SN
interpretation of the document!

Contracts historicallgre overly complex, weighted with clauses that need an interpreter to undedsind
are the cause of eyewatering legal costs.

Firstly, they need to take into account outcome driven procuremsatondlythey need to include the
digital delivery rathertian have it as an annexndmost importantly, they need to be shortendwritten in
plain language, so that they can be remttlunderstood by us mortals not of the legal profession!

Most people involved in the Blsind Digital Twinworld know that they & in for a long wait until the real

return on their investment comes to fruition. However, when you have a conversation with the budget

holder, that short term mentality takes ovandthey want to see a real figure in the calculations sheet
demonstratingthat it was worth them investing in the processes, peanteltechnology. This bottortine

figure can be hard to show, especially when each project can be diffaretttvo alike are never run in

parallel using oldind new methods simultaneously! Thereeathings that can give a figure on that bottom
lineands SQf f RA&aO0Odzaad GK2aS Ay | Fdzidz2NBE OKI LIWISNI [ faz2o

In summary we need to firstly value the digital the same way we value the physitsét the financial,
contractualand cultural environment for this to happemany of the actions are based around the client
andso that is where this book shall start.

Technology, spreadsheets and pretty pictures
| am frequently asked about who should pay for a CDE, acréhetion of a COBie spreadsheet or even for a
3D model. Should it be the Client, the delivery partner or the supply chain that uses it?

My response is always the same:

Who makes the productivity gains, reduces the risk or makes the money from dointhéfelfs no gain
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The Capable Client

The capable client should know what they have, what they waathow to ask foiit. They should be able
to answer guestionsandmake decisions about their asset portfolio at any point in the lifecycle with
confidenceand minimal effort.

To undersandwhy this is important, we must cast our minds back 10 yaatsask what happened tmake
our industry want to have capable clients.

During the financial crash of 20@®09many governmentsnd organisations realised that they had
significant funding problems. The days of borrowing large samdsgnoring the national debt were paand

the time of austerity hit hard. When you have a restricted budget, you look at getting better value for what
you buy, making your money go further.

It was quickly recognised in the UK that construction represented a significant portion of thean@at
government funded construction such as hospitals, schaatssome major infrastructureovered about

half of this spending. So, on the*8ilay 2011 the UK Government launched the Construction Strategy which
stated that by 2016 it would require fully catiorative 3D BIM with all projeeindasset information,
documentationanddata being electronic. In other words, they wanted BIM to be business as usual in 5
years.
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our industry is lagging behind, is too conservative, risk adward@eeds to change. Each report has been

largely ignored because there has been little legal or financial backing to make the change Hédypésit

different andthanks tostrong leadership in the UK BIM Task grandl t 42 |+ gAff Ay3dySaa i
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Government Softdndngs (GSL)

One of the major releases at the same tiargd in my opinion the most important of all the BIM documents
was the Government Sofahdngs (GSL8-part paper, giving guidance to clienendalso those who work
directly with them to deliver their assets.

Some of the key themes it eapds on are asdllows:

Early Engagement of the End User

2 K2 Aa (K Aaadwidyng Rey saiinfpbidant? In the primary instance the end user is the part of
society that the asset is built to serve, in other words the consumer. This may be the person who drinks the
water, drives on the motorway, rides on the train, is educated in the school, incarcerated in the prison or
uses the power from the plug socket. To get better value for this end user, we must truly wamtbrdtat

they need, when the need it, how they ne#gcdindwhy. Involving them right from the beginning to ensure

that whatever is built fulfils the outcomes set by them.

Taking responsibility

During the lifecycle of a piece of information it will have been authored, checked, quality assured, approved
andl dzi K2 NA&aSRd ¢KSasS ff 3IAGS dza | NBF&AadzaNI yOS GKI I
pieces of information in isolation, they need to be federated, coordinated and interface checked with pieces
from across a very disparate supplyach At every interface and exchange there needs to be someone who

takes responsibility for the information at that stage, so that as we progress through the lifecycle its value
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compiler or whether they are full or part time in this role, someone needs to be appointed to take

responsibility andhold onto it until the next phase takes it on.

Outcome driven procurement

Outcome driven procurement is a key topic that was raised as the UK started on its digital revolutionary
journey. It was laid out in the Government Sandngs document, but likenany publications of its ilk, is

left on the shelf by too many client organisations.

| see this procurement strategy as a VWNAIN-WIN situation for End Us&DwnerSupply chain, but it can be
difficult to articulate in a contract, especially to a level tisaénforceable in our existing contracting culture.

Some great examples are out there, suctaageltknown supplier of aircraftengings ., 2 dz R2y Qi 06 dz&
@2dz R2 LJzZNOKF aS LlRdzyRa 2F GKNXzAd LISNJ Yingyamé ®thd y § K
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So, what does that mean?

1 TheEnd Useshould have less delays, rikdcost to their journey
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does, a repair team will be there fast to fix the problem. It also means the maintenance regime is at
peak performance to get the best out the asset (Engine)

1 TheSupplierhas a longerm cash flow that is guaranteed, as long as they supply the outcome. This
gives them a healthy order book, pushing up the value of their compadgafeguarding jobs.

. dzid G K {0 Q& hoiv would tBati®o#k lidlcidl 8rigineering?

There § an excellent example of how this would work in a highways context just down the road from where |
live.

Thehighwayin question is a single widlane with passing places, it rises on a slope up to various properties
with fieldsandwoods either side. Arough lack of maintenance the drainage ditches on either side have long
filled with leavesand debris leading to all the water that runs off the nearby fiedtlslwoodlands using the



road as a streambed. This water flows down the road breaking up thecaanfid causing potholes, some of

which are very deep. This of course does not give a good or safe ride for the end user. Every year the council
pays a contractor to fill in some of the potholes with tarmac which washes out within a few weeks

depending orthe weather.

Thiscosts the owner every year with reputational damagel also financial damages claimed by road users.
¢ KS &dzLJLX A S Nangshde (ed g5 lhsyi-ar@ dry Midgdgeupaid for a small amount of tarmac
andthe time it takes to filthe hole, yet their reputation is greatly diminished as their name is linked to a
poor road surfaceSo we enter into an endless cycle that is beneficial to nobody.

What would be the outcome?
G¢2 KI @BdOR YFRNELI o0t & RNAGSY 2y adaNFIFOS T2N G4KS NI
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is fixed. The better option for the supplier is to spend a small amount ofdimienoney diggig outand
Of SINAYy3 GKS RAGOKSA Ay (GKS Fdzidzyy G2 Syadz2NB i
the ditch, not the road, ensuring it achieves the outcome all year arour@dY a dzNB G KS al Yy
about Ironwork and other stredtrniture also.

, A
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vehicle.

1 TheOwnerhas a better reputation for ensuring their highways are kept well maintained, will save
money on End Users insurance claand also materials which come at both a finan@ab carbon
cost.

1 TheSupplierhas a longerm cash flow that is guaranteed, as long as they supply the outcome. This
gives them a healthy order book, pushing up the value of their compadgafeguardinggbs.

Government Soft Landings update



Outcomes supported by Functions, supported by Assets

All organisations should have a hilgivel set of outcomes that they exist to serve. These outcomes might be
set by their shareholders, management or customers. If they are failing to achieve these outcomes, they will
fail as a businesandultimately collapse.

Articulatingthese businessesutcomesand how they are supported by business functions is a key first step
followed byfunctional groupingshat in turnwill support them. Thes&nctional grouping®ave multiple

tiers driven bythe functionalbreakdown structure from the top at Complex Level, all the way down through
Facilities, Primary Functional Units, Functional Uanigindividual Elements. This breakdown structure will
be covered in further detail in its own chapter.

Below is aset of example high level outcomes:

1 free flowingc where routine delays are infrequerdndjourneys are reliable

1 safeandserviceable; where noone should be harmed when travelling or working

9 accessiblandintegrated¢ so people are free to choose thehode of transporandcan move
safely acrosandalongside our roads

9 support economic growth with a modeandreliable road network that reduces delays, creates
jobs, helps businesmdopens up new areas for development

9 ensure our activities result ia long termand sustainable benefit to the environment

Taking the first on@andtracking it down to an individual element:

Free flowingg where routine delays are
infrequent,andjourneys are reliable

Highway Network that allows its users tc
move swiftly between all parts of the
country

Allow the smooth flow of traffic from one
road to another
(Junction)

Ensure each road can cross the other
without impediment to traffic flow
(Bridge)

Allow the uninterrupted flow ofraffic over the
bridge.
(Lane)

Stop northbound traffic leaving the bridged
impacting on the road below
(Safety barrier)




Information Modelling Impact Multiplier

Business Social, Environmental and
CAPEX OPEX Outcomes Economic Outcomes
20% 80%
Productivity Gains 100% 300% 3000%

By using BIM methodologies to their fpbtential, we have seen in both minor and major projects that there

are savings to be made. Whether that is simply through good coordination using 3D and 4D modelling or by
ensuring the information generated by the supply chain is to a common standard across thehmiacan

be passed on between phases. These savings are already clear in the operational phase, as having access to
trusted information from the start means no+sirveying and the ability to truly understand how to

maintain and operate the asset to itsost efficient.

Back in 2004 a US study by the National Institute of Standards and Technology (NIST) identified that 40% of
Fy Sy3aiAySSNDa GAYS 461 a 6FaAGSR aSIFNOKAYy3I F2N YR @
with some of the top W owner operators put this figure, in some cases, as high as 80%!! So just having well
structured and trustworthy information could have a massive impact, howéwegeneral figures (nothing

is set in stone) for this are roughly 20% for &PEXnd 80%or the OPEXA A BA Yy 3 | mMnE: 2NJ &
2yS FNBS¢ A0GNILXAYS F2N) 2dz2NJ f AFSOeO0fS AT o Fdzf £ &
design, construction, operations and maintenance. Take that one step further and model business

information that will ensure your organisation can better achieve the CEO, CFO and Shareholders strategy
through Organisational Information Requirements, therefor understanding business impact and decisions for
all your assets and the potential productivity gaims i the region of 300%.

Once we step past the business and into the bigger picture of the regional, national and international
economy, the environment and how we can have a positive impact on society as a whole, then the projected
productivity gains could be huge! But one ste@mdime,f S gefodir projects and organisations on the first

rung of the ladder!



Business Outcomes

LT 6SQ@S dzyt 2 O1 SREXarkdSPEXI2rin Syybéiry latile toAméke 8nikad decisions based
onwell-structuredand easy to locate information K Sy G2 dzyt 201 (GKS ySEG adGsSLl
G2 O2yySO0 odzaAySaa aeadsSvya ¢ A DigitalinkiSThid Alawusd > Yt L
see the impact of change in the way we run our assets on the business outcomes, so we can start to adjust
how we design, build, maintain and operate to maximise the business objectives.

Desired business outcomes are the higHesel objectves of an organisation. There are two categories of
RSAANBR oO0dzaAySaa 2dzio2YSaz GKIFIG 2F GKS O2WMHisy & |y
these aredifferent, they must be looked at together and not prioritised one over the other. Catnatng

too hard on one or the other will not allow you to achieve either!

Examples of Customer business outcomes could be:
9 Total cost reduction
1 Time between maintenance
T Complete Trust
1 Enable innovation

Examples of company business outcomes could be:
1 Prdit
1 Customer value
1 Shareholder value
1 Customer retention rate
To measure and monitorthia Y F2 N¥F GA 2y | NRdzyR GKS F2tf2¢gAy3 Yt LQ
Sales
Gross margin
CSat and NPS
Productivity
Employee retention
Employee training
Accounts receivable
Vendor suggested cost reductions

=4 =4 -4 4 _a_a_°a_2

Monitoring these should be part of your business, but by linking them to your asset informatidigjital
Twin, you will start to understand how they impact on each other and by making small tweaks to the
physical envisnment you can have significant benefits to both categories.

Business Information Modelliqgdelivering OIRs, Outcomes and business strategy.
Show me the money! Which is sadly one of the main requests that goes unfulfilled when we talk to C level
executves about BIM and Digital Twins.

One of these executives will have written a fabulously worded strategy, telling the world how amazing things
will be and the targets they mean to deliver to their end users and shareholders. But how does this
document setting out their dreams for running their existing assets or delivering the latest major project
translate into sold information requirements that we can measure and monitor. Information that will allow
that C level author to know that the organisations chatgéth its delivery are on track to meet those



promises is valuable to them and your leverage to persuading them that they need to invest in information

modelling.

So how do we get from a higavel document down tomOrganisation Information Requiremen®IR) or
Project Information Requirements (PIR) package, whilst supporting smart digital contracts based on

Outcomes?

Thanks to some great thinking by some very clever people, its actually not as hard as it sounds!

Firstly, you are going to need a goodasegy document!

Program
Kolejowy CPK

10 nowych tras taczacych

CPK i Warszawe

Z WIEKSZOSCIA REGIONOW

W POLSCE

The example we will talk through is for the great new infrastructure project being started in Poland to deliver
a brandnew Airport, High Speed Railway and Transport Network Upgrade.

3 column deduction

To properly extract information oudf a document, | have always used the@umn deduction method,

GKAOK oFaaolrtfte aia GKS |jdzSa

So what?

Extract out main points

* This is word for word extraction
from the strategy document

* Number these extractions MPOO1,
MPOQ02 etc

What does that mean in plain language?

.

.

There may be many of these to each main point
These are “Outcome Statements”
Number them 05001, 05002 etc

Create a Question from each statement that can be used
by executives to test your AIM later.

Number them PLQ001, PLQO02 etc

These statements should follow the SMART objectives
format and may be used in the contract.

Prioritise them if you can, this will help you spend the
money in the right place!!

7 1%

A2y a{2 2KIGKé G640

So what?

Critical Success Factors

Try to limit this to 5 or less for each OS

Number them CSFO01, CSF002 etc

How can they be monitored & measured?

Create granular Plain Language Questions for
use in commissioning the digital assets and
test to a more detailed level. (number them)

In the first column you will extract out the main paragraphs from the strategy document. These are word for
word, broken up into maageable chunks. Each of the main points is given a reference number and it might
be worth if it is a large document to note down the page and paragraph they were extracted from.

2dz2Qf f y2GA0S SOSNEIGKAY3I KI a

we can track what links to what and start to use machine learning to automatically generate things in the
future. Start your ID with the letters MP.

I dafata s ptedAini & dalahagel O



Extract out main points

= This is word for word extraction
from the strategy document

* Don't pick too much!

* Number these extractions MP0O1,
MPO0O02 etc

MPOO1:

Efficient service by the Warsaw agglomeration CPK. The CPK should be located less
than 50 km away from the city, in a place allowing for railway access in a time not
longer than 20-30 minutes. The location of the CPK, i.e. de facto the change of the
location of the airport dedicated to the residents of Warsaw, must not worsen the
accessibility of the airport to the Warsaw agglomeration. At the same time, this
requirement should be reconciled with the need to locate the CPK outside the city
limits and in heavily urbanised areas. The accessibility of the airport to the £édz
agglomeration should also be taken into account.

(page 5 paragraphl)

Now ask the questiorSq what does that mean in plain langua@és anengineer, you will be a practical,
straight talking person, so your job is to translate that marketing flowery main point into something plain
language. You may find that there are multiple of these per main point, which is fine.

When you write these plailanguage outcome statements keep the principles of SMART in your mind:

T

)l
)l
)l

A Secific goal has a much greater chance of being accomplished than a general goal
Establish criteria foMeasuring progress toward the attainment of each outcome

Check to make sure iitainable and not something that will never be possible.

Check to make sure it Realistic with current technology, materials, skills, timeframe and
economic climate.

If at all possible, the Outcome should hav@raeframe in whicho achieve it or during
which it needs to be upheld.

Give each Outcome statement a unique ID starting with the lettef=@#n this outcome statement, craft a

plain languageuestion that will help to test this outcome against the information requirememd you

Project Information Model/ Asset Information Model. These questions are used at the C Level to ensure their
strategy is being carried oubnce you have all your Outcome Statements, it will be worth assessing them for
priorities, to make sure yogoncentrate on the more important ones. Use a simple Very High to Very Low,
R2y Qi 3IAPS GKS 2LWA2Yy F2NJ Y2RSNI GS> a Ad oAt
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.
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What does that mean in plain language?
There may be many of these to each main point
These are “Outcome Statements”

Number them 05001, 0S002 etc

Create a Question from each statement that can be
used by executives to test your AIM later.

Number them PLQ0O01, PLQ0OO02 etc

0S001:
Airport should be under 50kms from the city centre allowing a
journey time of 30 minutes. (High Priority)

PLQOO1:
How long is the journey time between the city centre and the

These statements should follow the SMART objectives airport?

format and may be used in the contract.

A Specific goal has a much greater chance of being
accomplished than a general goal

Establish criteria for Measuring progress toward the
attainment of each outcome

Check to make sure its Aftainable and not something that will
never be possible

Check to make sure it is Realistic with current technology,
materials, skills, timeframe and economic climate.

If at all possible, the Outcome should have a Timeframe in
which to achieve it or during which it needs to be upheld

Prioritise them if you can, this will help you spend the
money in the right placell




Now ask the guestion on more time. So, what Critical Success Faotbreedd to complete to fulfil this

outcome?

528ayQid 6S IFNIAR 27
a business to meet good guide is that thayust be:

I NRAGAOI €

higrdededgdal that i€ imfeiadveldr =

1
1
1
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There may be many of these but try to limit it to 5 per outcome statement and make sure once again that
they have a unique ID, so we can trélo&m back to the main point in the executive strategy document.

Create a plain language question to be used when commissioning your digital asset. Can you answer the

Vital to the outcomeQ a

adz00Sa

ao

Benefitthe organisatioror projectas a whole.

Synonymous withmOutcomeggoal.
Link directly to the businesgrategy

Critical Success Factors:

A CSF is a high-level goal that is imperative for a business
to meet it must be:

+ Vital to the organisation’s success
Benefit the company or department as a whole.
Synonymous with a high-level goal.
Link directly to the business strategy
* Try to limit this to 5 or less for each 0S
* Number them CSF001, CSF002 etc
* How can they be monitored & measured?

* Create granular Plain Language Questions for use in
commissioning the digital assets and test to a more detailed
level. (number them)

CSF0O01:
Distance from airport to city centre is less than 50km.

TOIR001:
Measure track length from city centre station platform to airport station
platform

TOIR00Z2:
Measure track length from airport station platform to city centre station
platform

CSF002:
Journey time from airport to city centre is under 30 minutes.

OO0IR001:
Measure journey time from when train closes its doors on the city centre
station platform and when they open at the CPK station platform

0O0IR002:
Measure journey time from when train closes its doors on the CPK station
platform and when they open at the city centre station platform

question and trust the answer? If yes, then the digital asset is fit for purpose.

Your fnal job is to think how they could be measured and monitored.

MP0O01

Main point
extracted from
Document

CSFOO1

Critical Success Factor

05/PLQO01
Plain Language
Outcome Statement
and Question

CSF002

Critical Success Factor

05/PLQO02 CSF003

Plain Language
Outcome Statement
and Question

Critical Success Factor

CSF004
05/PLQ003
Plain Language
Outcome Statement
and Question

Critical Success Factor

CSF005
0s/PLQO0A Critical Success Factor
Plain Language
Outcome Statement
and Question

1 Plain Language Statements, Corresponding Questions,
1 Paragraphs & Clauses in a Smart Contract
I

T TTTTTRSoTTTTTTTTTTTCTTTTTITTTTTTT <
1 Technical :
1
1 Information Requirement TOIR001 :
1
1 Information Requirement TOIR002 :
______________________ 1
_____________________ H
: Financial : 1
: Information Requirement : FOIR001 :
1
: Information Requirement : FOIR002
1 1
: Information Requirement 1 FOIR003 1
______________________ ] 1
1
H SSSSSSSTIooToononEon q 1
1 Operational 1 :
: Information Requirement : 0O0IR001 :
: Information Requirement : OO0IR002 :
1
: Information Requirement 1 OOIR003 :
1
: Information Requirement 1 OOIR004 :
1 1
1 Information Requirement 1 OOIR005 :
: e . . 1
______________________ H
! Customer coIRooL 1
I | N N T
______________________ 1
i MOIR0O1 |
I N N N P P P
______________________ 1
1
! Reputational ROIR001 |
______________________ H
I W NGty oy oy ey
: Human Resources HOIROO1 :
1
1
1
! SOIR00L 1
! 1
1 1

i K



These pieces of information that will help you measure and monitor the performance of the Critical Success
Factors will come in various types:

Technical
Financial
Operational
Customer
Maintenance
Reputational
Human Resources
1 Health and Safety

= =4 =4 4 -8 A 4

Each piece of information probably being managed from a different business software which could be:

=

Enterprise Management System
Financial Management System
Facilities Managment System
Equipment Management System
Employee Management System
Information Management System
Customer Development System
Product Development System
Supplier Development System
Operations Management System
Service Management System
Improvement Management System

=4 =4 =4 4 -4 -8 8 -8 -8 9

=

As you can see each of these pieces of information that will make up the OIR, has a unique ID that reflects
the type of information it is.

Test the AIM with the Questions

Defines

Organisaticnal Function Asset Asset

Information Information Information Information
Requirements Requirements Requirements Model
(AIR) (AIM)

Outcome Critical Success
Statements Factors
Strategy and Questions (CSF)

Influences

Project Function Exchange Project
Information Information Information Information

Requirements Requirements Requirements Model

(PIR) (FIR) (EIR) (PIM)

Project Project Outcome Project Critical
C-Level Statements Success Factors
Strategy and Questions (CSF)

Digital Smart
Contract

Defines

Test the PIM with the Questions



The leap from an OIR to an Asset Information Requirements package is dauntinghte lesgt and
understanding what piece of information against individual elements in your portfolio will take a
considerable amount of time and resource to work out.

So, a good middle step is to look at Functional Information Requirements (FIR). Whereaiglgphave
hundreds of thousands of individual assets in your portfolio, you will have under 100 functions, under 1000
primary functional units (PFUs) and functional units

An example is that heating is a function, whereas all the individual HVAC systepranary functional
units, and the electrical control system for the HVAC is a functional unit.

Defining the business information at functional level will help you to measure and monitor the completion or
compliance with your Critical Succésxctors.

Manufacturer
Consultant Product Designer
n Customer
H c Operator Installer
3 onsumer Maintainer HR
H Client . . "
] Service Provider Quality Control
x Government " . .
8 Designer Maintenance operative
@ Contractor
<100 Functions >1000 Functional Systems >10000 Elements - Products, Materials, Services or
Human resources

g |
= . R
8 —b‘ Functional System Functional Sub System | » Element Product
Tﬁ'
I+ -—-Function
7] R :
¥ »| Functional System Functional Sub System | -Element »| Material
2

—p Functional System —>-—>Element Service

We then move further down into the asset breakdown structure (ABS) defining the information required in
the Asset Information Requirements package that will help to ensure these organisational or project
outcomes are met. If necessary, keep wogkdown the ABS until you reach element level.

Functional Information Requirements

0S/PLQO04

1
" FIR01 Customer i
Plain Language Information Requirement Consumer |
‘Qutcome Statement R FIR002 Client :
and Question 5 Information Requirement Government |
H o
H AIRO10
. O Information Requirement
Functions - ) r . [ _information Requirement |
- l o nctional Unit Functional Units 1 AIRO11
; mary Functionat bnits | Information Requirement
1
- i AIRO12
PFUO01 1 Information Requirement
Functional Unit AIRD13
Primary Functional Unit !
: Information Requirement
PFUO02 Eunctional Unit | AIRO14
unctional Uni
Primary Functional Unit | Information Requirement
rL00S 1 AIRO15
1
Functional Unit I Information Requirement
Primary Functional Unit :
PFUOA | T o
Primary Functional Unit AR00C
———————————————— Information Requirement
H AIRDO7
Information Requirement
¥ AIRD0S
: Information Requirement
H AIR0D3 1 AIRDO9
H Information Requirement []_Information Requirement Desi
I - AlRODE 1 =memessssssssssseed ' esigner
[ Consultant
[ AIROOL Information Requirement.
(M1 Information Requirement “AIR005 Operator
' AIR00Z R RemenE Maintainer
: : Information Requirement Service Provider
Tt ot S e

Asset Information Requirements



Until you finally get down to the element level, defining the individual pieces of information that will need to

be monitored and measured at element level with perhaps a sensor embedded in the produptmeaqt,
material, service or person fulfilling that elements function.

You now have a database of interconnected outcome statements, critical success factors, functions and

Elements
(individual assets)

ELOO1

Elements
(individual assets)
AIR016

AIRO17

EL002
Element

EL003

AIR1E

AIRD19

AIRD20

Products

Serial number
Equipment
Batch code

Manufacturers code
Product
Service Ticket Number

Employee number
Person

Product Data Sheets or Templates

j
/

Products

PDS/TO0L
PDS/T002
PDS/T003
PDS/T004

PDS/TO05

Manufacturer

Product Designer
Installer

HR

Quality Control
Maintenance operative
Contractor

pieces of information that will measure and monitor these all the way througHifiseycle. These should
form the basis of your smart digital outcorbased contract, taking you to the next level of procurement

performance!

The final thing to think about is that every few years your C Level executives will move around and a new

strategy will be written. It is imperative that there is a process that will allow new and old outcome
statements to be swapped and checked against existing information requirements and redundant ones

removed.

Just by doing a small amount of this interdependeaavork itcould accelerate your organisations adoption

of digital practices.

Your CEO and CFO set liigh-levelbusiness outcomes, guided either by the owners if the company is
privately owned or by the shareholdersiiflirCtide public domainDemonsrating how one of those business

outcomes is linked to the performance of a specific asset and what information will allow it to be monitored

and potentially tweaked to maximise its financial impact on the business will quickly win you steppoyt,
sel and collect high quality linked information.

Whether you believehe 300% partoy 2 (i L

KAy

Social, Environmentahd Economic Outcomes
Looking outside your busineasdthe world around it, pecifically the areathat it influences and interfaces
with will take thisimpact and positive affedb a significantly higher level.
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Concentrating oreconomic outcomes first it is ea® imagine how your organisation has an impact on

those around youlf your direct employees or those of your supply chain are paid weltimeand are
O2yFTARSYyl GKFIG GKAA Y2ySeée 42yQi RNE dzaJ GKSy GKSe
economy, supporting other businesses. If we look at infrastructumd your organisatiorsupports a good

transport link into the city or has reliabtervices then the property prices riseith a comparable local

economic growth.

Environmental challenges will become the major theme that will shape the way the construction industry
delivers our business and how the owner operates their assets. We will be increasingly, whether through law
or financially be required to mitigate the pact of climate change and how we deliver loarbon design,
construction and operation. The winners in this space will be those who can understand at every level what
effect they are having. This will of course require a whole raft of information mogdelliawing the end user

to measure, monitor and recorenvironmental impacts of everything they do.

An interesting study on the environmental impacts on logistics was undertaken by a Cambridge based
company a few years back. Looking at just a simple |Bsudfon per mile is a very naive and inaccurate way

of calculating the environmental impact of transporting materials on to site. When the output of NOX is
measured on thestandardrolling road of the manufacturek &G R2 Say Qd (| 1 S-statygéag | 002
change, accelerate, deceleration aspects of a real jour8eythe short route, that goes through many

junctions, traffic lights, hills and other obstacles will pollute the environment considerably more than a

longer, flatter route with minimal ogtacles. The way forward with this will of course be electrification of the
logistics supply chain.

Whilst working on the Euston Station upgraatehaeological dig, the contractor used electric plant to strip
the topsoil and support the works due to it Ingi under a large tent, cutting down the danger to the
archaeologists working nearby and also dramatically reducing the environmental impact.

The final one of this tripartite is sociefjhe most difficult to define, measure and monitor, but ultimately
the one that will deliver the highest return for thavestment in information modelling.

It& not a specific or tangible piece of paper but your social licence is granted to you by the society that
permits you to exist in the fact that they use your servjdasy your goods, work for your company, invest in
your business and interact with you in a way that allows your business to rekh@asuring it can be more

of a perception rather than a science!

A study was undertaken to use social media to try to meaghe impact of society on the upgrade
construction of a major station in London. Looking at the hashtags most commonly used for the station and
analysing the positive, negative and neutral tweets during the project and linking them to the project
timelineto see where these impacts were felt and what might have triggered them. This allowed a very
crude form of post project analysis on social impact. Better tools with artificial intelligence linked to multiple
social platforms will be able to real time tkasocietal reaction and perhapsedbackin the future onwhat

might happen if project programmers scheduled a certain activity at a certain time, helping the teams to
make better decisions.

Combining the understanding of all three of these could havedjrtlee biggest impacts on getting funding
and acceptance of a digital advancement strategy for your company!

1 Who do you need to convince the most?



1 Whoholds the budget to fund any work on this?
' Who do you need to convince that (ig@irdg to be money well spent?

That will be the CEO and CFO of a business.

1 What makes the CEO/CFO tick? Making the business perform and keeping the share price for its
stakeholders at a good value, so they get paid gdisilends.

1 How do those shares get effected by Social, Environment and Economic outcomes? That will take a
fAGGES Y2NB SELX FAYyAy3X

Society is affected by the people that live in it. Those people need a good work/ life balance that allows them
to play an ative part in their communities; attending social functions, volunteering, attending theatres,
sports and helping to form the nucleus of a more integrated and caring world.

This is affected heavily by the amount of time we have to spare atthe end oflalvgf3 Rl @ ® { 23 f ¢
railway was poorly maintained and was constantly breaking down for a reason we had no idea about for we
lacked the information to understand it. Iwrite as alelgi F YRAY 3 02 YYdziSNJ 2y (GKS &
routesl lamstB A8 aSR Ay GKS Y2NYyAy3a 6SOFdzaS L R2y Qi (y26 o
late in the evening as the trains are frequently late or cancelled. By the time | am home, my family are

Ff NBIF Ré& dzLJaSG FTNRBY YAA&aaSR se&ierfafferthat nightigake\ofia yo&neyirot | y R
to partake in society, but to be selfish and concentrate on my own world.

2 KSYy S R2y Qi KIF@S 3F22R AYF2NNIGA2Y | o2dzi GKS aidl
the environment there is alwaymedia coverage. So, knowing how we can create a positive impact, not just
during the construction and measuring our carbon footprint, but in the long term when operating our assets.
Designing things to operate in an efficient manner to use less powgnodluce less emissions. When there

is an environmental disaster, there is a real impact on the value of the business as well as the ecosystem
around us.

Economic impacts are slightly easier to grasp, as we know that every hour spent sittingfiic gam costs

the GDP around about £40. That traffic could be caused by unscheduled repair or an incident caused through
lack understanding how our asset is performing. It may be only a small cost to repair the crash barrier, but
closing the lane, theridge, the junction, the network has an impact on the businesses, local, regional and
national economies. And when that happens the public perception of the organisation running that asset
takes a hit.

Public perception is what effects share prices. Tiawspaper report on the negative social impact on the
commuter, the oil spill that damaged the environment or the cost on the local economy of a poorly run asset
will dramatically affect how much the business is perceived to be worth.

So,whatcanwedo&bdzi A iG> L OFyQd 2dzad 1SSLI KNRgAy3I YySe

We need to understand the relationships between our assets and these 3 factors. Firstly, we need to sort out
our asset breakdown structure, ensuring that we know the impact of each rapgbem/ functional

grouping and how that links upwards to the bigger pict@econdly, we need to set out an Asset tagging
Strategy, so we can see the functions, systems and locations giving us an idea as to how critical or
operationally severe they are.



Finally, we need to gather asset information requirements not justGABEXand OPEXphases, but also
from the business end and truly understand what we need to know to quantify, measure and monitor each
asset in terms of social, environmental and econeal values.

Consequence
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Assets

In every BIM oDigital Twinconversation we talk about assets, but this term can mean many different things
to many different people, which is ok, but in every asset portfolio, organisation or project the definition
needs to be claerly set, right from the beginning.

what are they?

According tdSO 55000an asset is a thing, item or entity that has actual or potential value. This definition
takes us away from thinking that an asset is just a physical thing and gets us to undénataindould

include information, people and knowledge. The ISO also goes on to remind us that asset management is not
about the management of assets but about delivering whole life, real business value. This is done by aligning
SOSNE2YSQa dayakeéSanNdrigkl whikthbglahcing them both.

Junction

Wi-Fi signal
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Rolling stocl Piece of dat Piece of dat: People Knowledge
All the examples above are assets in their own right, but many are groups of assets that form a functional
grouping. As a rule aghumb, you need to record assets down to the level you expect to maintain them; for

examplea window is an asset, not the daat, hinges or pane of glass.

i =,

Asset Information ModgAIM)

The termmodelis slightly misleading when looking at the AIM. Many have misunderstood this sometimes
intentionallyto mean a 3D CAD modehdwhilst that CAD model can be a part of the AIM, the model in
question is a data model. Think of the Asset Information Model to be like the internet. Multiple
interconnected and independent databases that can be searched for informatibnked so thaevery

piece of relevant data, whether its engineering, documentation, legal, financial, live sensor, $bpaity3

etc will be presented to the end user. This query interface can come in many forms.

The key with an Asset Information Model is not tod@way data in any specific proprietary format or
software, keeping it in an openly accessible yet secured database which can be linked to a multitude of other
databases. Quickigndeasily searched with the response being trusted by everyone.



Valuism
For as long as there has been a construction industry, we have placed a value on candetézl. Knowing
how much the raw materials cost, as well as shaping them, transporting émeiplacing them.

As we move into the digital age, where cliewant to own both a physicahda digital asset, there must be
a significant shift in how we value both assets. It is clear that once we get iaridlindersindwhat
information can do for us, the digital asset will become significantly more valuabl

Information needs a use

Many organisations deandthat we collectandhandover a significant amount of information without

knowing what it will be used for or undeestdng why they are asking for it. Writing an Asset Information
Requirements packag¢i 4 KS F2NX 2F |y a! aaSaG 514G 5A00A2Y I NE ¢
before they get anywhere near procuring the physical agset worth notingthat this information can only

come from thatend user be they the member of the public ugjrthe service, the operator, maintainer or

any of the participant characters in the lifecycle of the asset. Think about this carefully to find out how to
YEAYOGFLAYy &a2YSGKAyYy3IsZ R2yQl a1l G4KS YFIAYyGdiSylFyOS YIly
maintenance works, not the actual maintenance task itself!!

3 reasons for use
A rough rule of thumb when looking at information is to ask if it fits into these three reasons for use
categories:

1. Does it help you make an informed decisi®i-or example, this mighe a highlevel decision such
4 GAF GKS hfte@YLAO 3IlLYSa OFYS G2 bSglOrattsS Ay
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2. Does it help you answer a crital questiol C2 NJ SEI YLX S G(KA& YA3IKG o8
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3. Does it help you carry out a key activityAdmittedly, this can be quite a loose definitios,an
activity could be a design, construction, operations, business, maintenance or decommissioning one
SG4O 2NJ SPSY | aAYLI S O2yadzyYSNJ 2yS tA1S dal2¢ R2
The thing to remember is that information will have deiént value to different people all the way through
the lifecycleandthat it will be that end user who pays for8o,R2y Qi 0SS & dzNLINA &SR G KI
your wonderfully detailed 4D/5D model, but they will buy your ability to deliver on &imaton budget!



Different people, different values
Something is only as valuable as what someone else is

willing to pay for it. So, finding the right buyand
undersandng what they want to pagndwhat they
require is very important.

Consumer

1 You will probablyind that the user that creates the
Owner most valuable information is also the consumer of the

Yy least valuable information!

Operator
/- The information used by the consumer is perceived as

having the highest value. That used by the owner for

making business decisions commest followed by

those of the operatomendmaintainer. The information

used by the designexnd constructor has the second

lowest perceived value above that of the supply chain.
However, most of the information provided by the

supply chain, even thoughtte R2y Qi &SS 2 NJ -
value, can be the most valuable as it will be directly

used by the consumer.

Maintainer

Designer & Constructor

Supply Chain

Pyramid of Value

Chain of evidence

Information is only valuable if you can trust it. If you have

to go back to the raw datandre-evaluate it to produce

the informationy SSRSRX G KSy @&2dz aK2dzZ
it!

mmm”m There should be an unbreakable chain of evidence from
Mazsiid when the information was authored, all the way through

EVIDENCE BAG until it is used. If that chain is broken, even for a short time,
then it seriously devalues the infoation.

This is very similar to evidence used by the police to secure

a conviction. As soon as it is discovered it is bagaged

; signed for, every step of its journey from crime scene all the

~_ {1 way to the court room has to be accounted for. If it is

misplacel, just for a few seconds it may have been tainted

andis no longer admissible in court. The same is for

information. If it can be tampered with, changed or tainted,
peopleg 2 yu@di it andwithout trust there is no value!

azad /59Qa 3 Soy§whpanSudititieih & G NHza |
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see every steps of its journey.




Office of National Statistics

FO1l AY HAMHYE ¢gKAfAadG 3ISGaGAYy3I G2 ANRLIIA 6A0GK GKAA «a
Staistics, which included th&uidelines for Measuring Statistical Quality; based upon the five European
Statistical System (ESS) Quality Dimensions. These struck a strong chord with me around the value of
informationandhow much we trust it.

A Relevance; Isthis information relevant to the tasks or questions that | need to resolve?

A AccuracxcLa GKS AYF2NNIGA2Y | OOdz2NTF GS> 2NJ Fa F OOdzNI
millimetre precision of laser scanning to know if something exists or to dig adialjl

A Timelinessand punctuality ¢ If there are deadlinesto carry out a taskandthe information is
essential for it, then the information needs to be presented to me well in advance, otherwise its
value is greatly diminished.

A AccessibilityandClaritycL ¥ L R2y Qi KIF @S LISNXAaaizya (G2 ass
| will spend much timandmoney getting accesandSy a dzZNAy 3 A1 Qa GKS NRIKIDG

A Comparabilityc Sometimes information or data can be an anomaly. If taken in isolation this can lead
to a few disastrous decisionk! lalvadys good to have something to compare it to, making us more
comfortable with the informatiorandtherefore trust it a little more!

A Coherenceg If the information in front of you is so muddlesd non-understandable, then we trust
anduse it less. Some would put the much maligned COBie in this category!

5 Pillars of Information Validation
When looking at information that is presentedyouandyou are still concerned about its trustworthiness
andvalue, then these 5 Pillars are worth noting.

1 Provenance Are you looking at an original piece of information?
1 Source- Who created the original piece of information?

1 Date-When was the piecef information created?

1 Location¢ Where was this piece of information created?

1 Motivation ¢ Why was the piece of information created?

Once you are satisfied with the answers, then you can probably trust the information more.

Value

Placing a monetary fige on a piece of information can be a tough ealtlperhaps the financial advantage
your organisation gains from it, is less than it costs to author, authorise, mamafgsseminate. In the end
it is the end user, who will tell you how valuable the mfi@tion isandhow much time/ energy/ money
would be wasted either making the decision or carry out the task without it.

It is clear however that the earlier we start collectgmgd managing trustworthy information the more its
value increases during th#dcycle of the asset. If this information gathering from the physical asset can be
automatedandlinked to the digital asset, providing a continuous live stream of trusted information
according to the guidelines set above then inevitably its value wilkase to a point when it is truly more
valuable than the physical



Golden Thread
Kings Cross underground station™I8ovember 1987, a fire broke out on an escalator, erupting into a
flashover killing 31 and injuring 100.

April 20", 201Q the DeepwateHorizon drilling rig exploded killing 11 workers, injuring 17 and causing a
massive environmental disaster in the Gulf of Mexico.

On the 14 June 2017 a small fire broke out in a flat on tMefldor of the Grenfell Towercaused by a
malfunctioning fridgefreezer. It rapidly spread up the outside of the building bringing fire and smoke to
every one of the 24 occupied levelhe resulting fire engulfed the entire block, killing 72 and injuring a
further 70.

Each of these disastevghether it was in the run up to the incident, during or in the direct aftermath were
exasperated by the lack of trustworthy information.

The most recent was highlighted in the Hackitt Report (Building a Safer Future) which identified a unanimous
concern over tk creation, handover and maintenance of fire safety informasiepecially in the private

building sector. The lack wfell-structured and trustworthyinformation has caused a number of challenges
including:

9 Itis unclear whether any changes have been magteveen original design and the completion of
construction which may have an impact on the building safety strategy.

1 The building owner does not have the requiredtopdate information to be able to easily and
effectively manage building safety acrosslitecycle.

9 When refurbishing a building, it will be difficult to ascertain what effects any changes may have on
building safety.
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from its point oforigin, through any changes of content or ownership and kept up to date, so when an

incident occurs the emergency services concerned can quickly take action based on the information provided
with the knowledge that it is of high quality and they can tritist

The report pointed out that progression from one stage of design or construction before it moves onto the
next, must demonstrate that the information being handed over must be able to demonstrate this Golden
Thread to the Joint Competent Authority (J@#order to gain permission to progress.

One of therecommendations it makes is to have full material and manufactoreduct data for the things

that are fulfilling your functional requirements. These product data sheets and templates need to be
accurate, standardised, up to date and deliver the information that is needed, not what the salesman wants
you to know!

It also recommends a whole raft of Disaster related information that is specified by the end user. This means
when creating the template for the information requirements, talking to fire, ambulance, police and other
services to discover what information they will need when they respond to an incident at your facility.

The bottom line is that there needs to be full accountability for the information in your Asset Information
Model and Project Information Model, otherwide (id@ngerous to all concerned



Prioritising in théigital Twin

As we look into the future of thEJK, it is generally agreed that we must better understand and have a more
LRaAGAGS STFFSOU 2y GKS a20ASié Ay 6KAOK ¢S tAQSO
infrastructure to supply water, food and homeostasis are essential for saoietyist and thrive. The

resilience of this infrastructure and our ability to understand how that will impact on society | would feel is
critical towards the survival and growth of any country.

morality,
creativity,
spontaneity,
problem solving,
lack of prejudice,
Self-actualization acceptance of facts

self-esteem, confidence,

achievement, respect of others,

Esteem respect by others
. friendship, family, sexual intimacy
Love/belonging
security of: body, employment, resources,
Safety morality, the family, health, property
o ’ breathing, food, water, sex, sleep, homeostasis, excretion
Physiological :

The monetary value of an asset and its impatthe regional, national and global economies can be
relatively easy to measure, but this economic value may not have any bearing on its value to society.

Demonstrated in the recent power outage and also when the UK Somerset levels flooded a few ygars ago
we have little understanding on how each of our infrastructure networks interact and impact on each other.
Each owner may understand their own network, but each records things in different ways and in different
formats, making a cross sector analysifialift or perhaps currently impossible



In my opinion and many others, | interact with, the current NISMR&ional Infrastructure Systems Model)
methodology is complex, difficult to access and requires significant data to carry ouprévests/ reduces

its use by local authorities and infrastructure owners who are reluctant to spend time and money on training
staff, conducting the data collection and analysis and effectively managing the outcome.

A significant portion of the work in hot® map infrastructure and define its criticality, vulnerability,
recoverability and societal impact has already been done through engagement betwee(CeERX

Protection of National Infrastructurefzovernment Departments and Industijhe UK armed faes are also

using rapid assessment and analysis tools to assist in resilience assessment and disaster recovery in many
locations around the world. As you would expect these methods are simple yet powerful in carrying out
these tasks. There are multipleaxrples of this that have already been done.

In my opinion one of the most significant tasks for national infrastructure resilience would be to quantify,
measure and create the ability to monitor the impact of each asset (and to define what level of gitghula
in the crosssector networkon local, regional and national society.

This can have many factors which create a complex set of information variables; for example, a relatively low
value water pumping station may provide clean water to a big propoxfam city or the exact same asset in

a different location may provide it to a few thousand homes. Those in the city have no way of gathering fresh
water from natural resources, but may be able to purchase bottled water, which can be transported in along
another piece of infrastructure. So, the financial value might be the same, but the social value may be vastly
different based on many different factors.

Secondly and one might argue more importantly is that the expertise to conductseoss analysis m a
resilience perspective (other than NISMOD) is missing. The utility of a simplified method as used by the
military would allow widescale disaggregation of the analysis, allowing more cross sector collaboration to
occur.



Having been exposed to mostthie major infrastructure owners around the world and specifically their
asset information management during botAPEX¥nd OPEXphases of the lifecycle | can see the barriers to
addressing these falling as follows:

1. Mandating any National Infrastcture Recoverability Attributes will take political, managerial and
monetary resources.

2. Each individual organisation records different information about their assets with different methods of
measurement and definition. This is an interoperabitilghtmare when we need to combine information
from across sectors in times of national disaster.

3.  Most Infrastructure is privately owned and therefore specifically directs their functional/ performance
monitoring information towards economic targetShese targets are restricted to what benefits them or
their shareholders.

4. Commercially they only know that their electricity is supplied by X or that the communications is
adzZLIL2 NI SR 60& |, ® ¢KS& R2y Qi ySOSsutstatd foder linggd8 SR 2 NJ ¢
transformer delivers it or what those suppliers rely on to uphold their delivery.

5. They have little or no concept of how their infrastructure impacts society on a local, regional or national
level.

6. Onceadatabaseo (1 KS aKdzoad FyR 02yySOi2NBéE | ONR&aa | ff
own two issues:

a. Keeping this up to date and ensuring information is kept accurate and unpolluted. (as soon as
information is deemed untrustworthy stakeholdersedess likely to want to rely on it.

b. Some of the data model will contain highly sensitive information that in the right hands can be used to
make significant decisions around UK infrastructure, but in the wrong hands could be used to destroy the
very thing we wish to protect. Data security and controls will therefore be key strategically.

7. Culture and history: Each organisation will have their own way of doing things and will declare that
0KS2@ Q@S 0SSy R2Ay3 Al stiTkey will tReyf @Gud that dvefyne élse ElisNdo i | & A
the way they do it. Before getting them to change or do additional work a significant barrier must be

overcome in dealing with the culture and attitudes of the organisations. Removing these barriers by

RSt AGSNAY3A |y a2dziaARSNE &adz2ftdziazy GKFG A& FfNBFR@
staff will be essential.

| feel that having a Nationally Recognised simplified approach will help to resolve all of the issues listed
above

)
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CARVER

The CARVER analysis methodology has been usedisit&@ mafhelp adalyse the importance of assets

in conjunction withpost war reconstructionThe method was résed and updated by the Royal Engineers to
F2N)Y GKS o0 aira NEF ! (EakaSSAaND YOS YIENI YaSHNGRRRAz 2 38 RS & A 3IY SFK
countries after natural disasters. Helping to map out the cisesor infrastructure and identify the

priorities of efforts aimed at stabilising society and helping them to recovest kézently this was

conducted in Nepal after the earthquake and the British Virgin Islands after hurricane Irma hit.

SAMPLE CARVER MATRIX APPLICATION

SYSTEMS TOTAL

|Bulk Electric Power
|Bulk Petroleum
Water Supply

Communication Systems

25*
24*
18

Air Transport
IPons and Waterways

IRaiI Transport
IRoad Networks

18
21
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This proven methodology starts with identifying key assets, creating a link matrix for each sector down to the
agreed level, creatingoth physical and diagrammatic networlsfore carrying out &iticality,
AccessibilityRecoverability Vulnerability, Efect andRecognisability analysis.

To conduct this analysis, a set of criteria is defined that will give the user a score out efastiof these 6
CARVER headings. It can be a very subjective analysis but through experience very rapid. This is followed by 2



simple calculations where the scores for Accessibifitynerabilityand Recognisability are combined to give

a Likelihood sa@ and Criticality, Recoverability and Effect are combined to give an Importance score. The
total of all of them is the CARVER score, giving you a priority list for your limited resourced relief efforts in
this sector.

This single sector assessment is theought together with other sectors andanterdependent cross
sector analysis is conducted.

The final report identifies areas of concern that are critical to national infrastructure, where vulnerabilities
lay and what planning needs to be putglace to increase resilience.

A demonstration project was recently conducted using a wastewater treatment plant as a microcosm of
YEGA2YEE AYFNI A0NHZOGdAzNE: a AG O2ydrAySR AyidSNRSLI
Communications, Power, &igation, Fuels and Chemicals. This study was conducted in using permissive and
non-permissive data gathering techniques, to demonstrate what could be achieved in a dmesténat

was toohazaraus for humans to be present.

The nonpermissive team used autonomous technologies, open source data and theirseciss
infrastructure knowledge to deliver a full analysis of the site within 48 hours. This analysis closely matched
the permissive team apart from a few minor diffeces.

This proven approach could be easily scaled up to deal with national infrastructure, taught to each of the
sectors to ensure consistency and then brought together in a nationwide resilience datdiéseould also
form the foundations of a Nation&igital Twin

The Human element
Whilst | am writing this, the world is in the grip of an international crisis. COVID19 has swept across the globe
causing a disaster and response unprecedented in human history.

During the crisis the nation must decide wistssential, so that only those who are needed to take risks do
so, so we flatten the infection curve and help our health service to tackle the mass casualties when they
happen.

Our infrastructure is not automated and requires skilled people to intenamaany key stages in its
lifecycle. This critical national infrastructure will cease to support our society, if those key workers can no
longer interact with their assets and keep them running.

Another level of CARVER analysis is required looking authan vulnerabilities and the critical nature of
these resources to support our way of life. Once identified then we must have additional people trained up
2NJ ONRP&aa aiAftSR TNRY fSada ONARGAOFKE RSLISNILYSyida i

As we move into the future and robotic and automated opportunities present themselves, the roles
identified should be those prioritised.



7 Questions methodology

The Combat Estimate or 7 Questions methodology has been used by the British Militacjdk® aleourse of
action (CoA) in their efforts to resolve a situation or problem. It has been used successfully by them and also
no military leaders for decades.

Its aim is to present a question and then a set of headings that the user should take istdezation (and
perhaps discard) when working out a resolution to their situation.

The basic set of questions below, can be angled towards the problem at hand but essentially stay the same:

What is the situation and how does it affect me?

What have been told to do and why?

What effects do | need to achieve and what direction must | give to develop my plan?
Where can | best accomplish each action or effect?

What resources do | need to accomplish each action or effect?

When and where do the actions talplace in relation to each other?

What control measures do | need to impose?

NogakrwdpkE

They boil down to understanding the current situation, the outcome you need to achieve and defining a
plan that will get you there.

Since their creation a furthéguestioK & 6 SSy T RRSR FTyR |a 6A0GK |ff YA
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carrying outall the time so you are readyf something does happen!

0. Baseline preparation and understanding

It has proved an adaptable set of questions and so in 2016 when being asked to look at how we could give
better guidance and direction for Delivery Partners and Capable Clients to detiigitah asset, it occurred
to me that this would be an ideal methodology.

The workflows have a central column with actions such as writing a document, holding a meeting or briefing
astakeholder and a set of considerations to look at whilst answeringjtiestion.

Both the Capable Clients and Delivery Partpeosesses were createdsing the extensive connections built

up within the Crossradnd Digital Advancemem{cademy and the COMIT (Construction, Operations,
Maintenance Innovation through Technolggetwork. It is with thanks to organisations such as Network

Rail, Highways England, Costain, Skanska, Arcadis, BAM Nuttall and elements of the Royal School of Military
Engineering that it covers the depth of considerations to help answer the questiohdadivertwo digital

Coursasof Action One for Capable Clients and the second for Delivery Partners. | have placed the various
sections on topics | felt most relevant to that question, but | do urge the reader to look at all the topics in

both sets of gestions!




7 Questions for Capable Clients

Collecting good information, monitoring their functiamd performance, whether it is from humans to

sensors on our existing portfolio of assets is essential to know whether we need to augment, build new, fix
or just leave alone.

Once a capable client has decided to initiate the procurement process there isl@ rvjoad of things they
need to take into consideration beforeahdng over cleaandconcise instructions to their delivery partners.
These instructions come in the form of Spedfic General works information documents, an Exchange
Information Requirenents(EIRdocumentandthe legally binding contract between all parties.

The big problem comes when these are developed by different parts of the organiaati@me only
understndable by those subject matter experts. They will often be stuffed wetiomyms, long winded
standardsandcontradicting statements. These documents which, are fundamental to a project leaves the
Oft ASyid 2Ly (G2 YIaaArgdsS OKIy3aS O2y(iNRfd ¢KAA YSIya
price. Not undersanding these documents causes delays, disruption to the sugipdynandthe inevitable
increase in the final price.

Outcomes not being met, we need to do something about it!

Too expensive?
Too often?

Performance

Function P/‘

What equipment, s it till

product, service or

material fulfils the
Functions?

Damaged
beyond repair?
What function
needs replacing

fulfilling the Function
that supports the

Outcome?
the Outcome?

& )
. - .
WMM

-/

Too much
Communicate maintenance?
the Outcome Speuf\,f the Funflmn_sl m Can the Function be
in detail that will fulfi better fulfilled?

the Outcome

How to fulfil

o —
o -
o -
o —

Dispose of the

product. Is there an
unfulfilled Outcome?

If yes - what are the circumstances?

Briefings and meetings

One thing | have learned from my experience in the industry is to set expectations as gm$giee and

keep everybody informed about what is going on especially when it comes to critical decisions and paths.
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an opportunity to ask quegins is well worth it. This is why the 7 Questions methodology has these
programmed in. LEGEND

Briefing/ Meeting requiring Information Management 5 -
IM team representation Team Output ocumentation




Scoping; QG Baseline preparatioandunderstanding of existing portfolio.
Why do you have a portfolio of physical assets?

These physical assets deliver your business outcomes. To achieve this the client musanddesst
interaction between them by using a set of Organisational Information Requirements linked to the asset
policies, strategiesand plans with the assistance of the IS6000 framework. To create, manage, update
andmaintain this asset information is no easy ¢heap taskandthe considerations listed in Question 0
help to undersandthe areas required.

If during the analysis of QO the information available is either missing or lacking in its support for the
Organisational Informtion Requirements ISC55000 then the collection plaunctional Information
Requirementaindthe Asset Information Requirementsill need to be updated.

Constant monitoring of your assets through digital or analogue means will help the business to amdierst
the performance of their assets in supporting the business outcomes. So, when you identify a problem you
either have the informabn to resolve it, or you have enough to undenstiwhat to procure.

Organisational

Information
Scoping Requirements

QO — Baseline Preparation &

understanding of existing
portfolio

| Update Asset Information
| Ongoing analysis of existing digital assets | [ Collection plan & AIR ]
I Vulnerabilities, Risk & Security | o ———————— - N
s {  Ongoing monitoring to |
Strategies: ] determine asset !
Classification ' performance compared to :
Functionality :\ functional requirements |

Functional grouping (interdependencies) |  "———————ooooooooo
Basic Information requirements

Location
Asset ID/ Labelling
1 1
Criticalities/ Priorities Validation of .current
Information
1 1
Interdependencies / Existing Asset
Relationships Information

|
Function/ Duty/
Performance
Information
I

Boundaries
(Asset breakdown structure
for maintenance, operations,
finances, political etc.)
preal

1SO55000 polices, strategies & plans




Asset Information Requirements (AIR)
To make good decisions about our assets at any time throughout its lifecycle we need to have well defined
good quality consistent information and the Asset Information Requirements database is where to do this.

Too expensive?
Too often?

Is it still

Making those decisions starts earlier than you may think.

Outcomes not being met, we need to do something about it!

Performance
&
Function

What equipment,
product, service or
material fulfils the
Functions?

Damaged beyond
repair?
What function
needs replacing

Define the
Outcome

fulfilling the Function
O How to fulfil
O

that supports the
the
OutcomP’
owe

Outcome?
- & &

i

o —

o —

J —_ 2=
A— o —

(El?méntjtn\cate Specify the Functions in Does it fulfil
¢ Hutcome detail that will fulfil the the Outcome?

Outcome
If yes - what are the circumstances?

Decommission

Too much maintenance?
Can the Function be
better fulfilled?

Dispose of the

product. Is there an
unfulfilled Outcome?

Most of the assets we will interact with in the near future are either those that already exist ottluatasill

replace existing functions, i.e. a replacement or upgrade project. So, our asset lifecycle starts before we even
know that we need something new. Having information about our current asset portfolio on how it is
performing against a set of pi@efined criteria and if it is carrying out the function required by the business

is imperative. This is coupled with information from our maintenance database recording how frequently

and how expensive it is to maintain in its current state.

These two setsfanformation will tell us if we are achieving our organisational outcomes with the current
portfolio and will inform us whether the asset needs to be replaced, upgraded, decommissioned, augmented
or simply left alone.

The information that allows us to makhis decision will need to be defined and recorded in a database
called an Asset Data Dictionary, basically a big list of what information is needed at what point during its
lifecycle and how it should be recorded.

This Asset Data DictionafgDD)s informed primarily by the asset strategy put together throd§l®© 55000

and needs to be based on what is needed or valued by the various end users of the information. As we have
seen in previous chapters there are many different end users throughout thgdiéeand whilst this asset

data dictionary ought to contain all of these requirements this would be a huge undertaking, so it is
recommended to start with the areas that will give you the best value to your organisation.



Throughout this lifecycle inforntimn will need to be exchanged between various parties and this is
RSAONAOGSR a I aRFGF RNRLX |yR AffdzaAaGNY GSR o0& I+ 3
slightly misleading showing that an exchange of data is only done at the endexfyalif phase whereas it

needs to be more of a dialogue that is exchanged when required to answer a question, make a decision or
carry out an activity rather than just a ball to be lobed over the fence!

O

Strategy

At the beginning of the new projectédtycle, a subset of therganisationalnformation Requirements that

are relevant or have an impact on this project will need to be taken into consideration so that the course of
action taken, takes into account things like political will, social, enmenal and economic impact when
deciding what to do and how to define the new outcome.

Briefing

Taking the information from the Asset Information Requirements and the Project Information Requirements
combined with the live Digital Construction Expectatidosument, the client should be able to brief the

supply chain as to their desired outcomes through the Exchange (Employers) Information Requirements (see
section below). This needs to be done not only in a document but also through a series of pressraatio
workshop to ensure everyone has a common understanding about what is required.

This briefing package must also include existing asset information that is relevant to this project direct from
the Asset Information Model.

Concept

During the conceptghd S (G KS O2yadzZ GFyd gAff RSEADBSNI O2y OS LI dz
outcomes. There will be information that is important to the client and this needs to be defined in the AIR so
that they can evaluate the different options delivered I tconsultant depending on what is important to

them. This concept will be made up of hilglvel functions that will fulfil the desired outcome.

Design

The design phase will take those higleel functions and break them down into a finer granularity of

functional units. The asset data dictionary will need to define how these are best described so the client has
confidence that the consultant is meeting their needs and the contractor will be able to procure or create a
physical thing to fulfil it.

Construcion
Up until now the information build up has been focused around the functional requirements and the
information to define, record, measure and monitor them. It is only now that we start to look at the



products, materials or service that will fulfil thsed. The information listed in the ADD here will need to
reassure the client that whatever the contractor is planning will succeed in achieving their outcomes.

Commissioning

It is hoped that because there has been a constant dialogugaimation exchanges between supply chain
and client up until now, whatever has been designed and procured will meet the desired outcomes. This
commissioning part of the ADD will define the information used to test both that the physical asset is fit for
purpose and the information package delivered with it is correct.

Operations

During everyday operations, information on the status, performance and usage of the asset needs to be
gathered to ensure the Asset Information Model is up to date. What thisrirdition is, needs to be defined
and documented in the ADD. The AIM in turn will need to contain operational manuals, instructions and
procedures to ensure the asset is run efficiently according to the outcomes of the organisation.

An interesting example @ictive feedback on status and performance came from a metro system in India.
Many of the assets in the public areas had labels on them with a data matrix code and the commuters all had
an App on their phones for timetables, alerts and bookings. The Apgatsa reporting function that

allowed the user to let the metro owners if there was a problem with the asset. Simply by scanning the data
matrix code, taking a photo of the issues and adding some text, the owners could gather performance,
function and cstomer satisfaction against their assets, greatly enhancing the feedback loop.

Maintenance

Effective and timely maintenance is key to ensuring a safe and healthy asset whilst delivering the end user
the outcomes they expect. Understanding what informatismequired for maintenance will be difficult

without getting on side the people who actually do the job. A maintenance manager will only be able to tell
how to manage and schedule a maintenance regime, whilst the engineer who knows what needs to be done
will closely guard that secret to ensure they are kept employed. A significant amount of time and money is
g aGSR Ay GKAAa LIKFAS RdzS (G2 y2i KFI@AaAy3 F00Saa (2
individual asset, but also how it will laecessed, the tools and PPE required, as well as the other assets
physically or functionally effected when the asset is taken out of use for work to be carried out.

9

Maintained metadata

Replacement Sweet-spot

Condition
Cost of maintenance & replacement

]
Tirme

T D

Design and construct



Disaster

This is the phase you hope never happens and frustratingly is little documientieel BIM orDigital Twin
world. If there is a fire, flood, terrorist or other incident then having rapid information that can be given
quickly to the attending response team, can mean the difference between life and death.

The end user in these scenaiwill be the police, fire, ambulance or national security teams that will limit
the impact of an incident. They need to be engaged to define in the ADD what information they will need
and how they need to consume it. | came across a great example inr€berdly where all the latest
disaster information was synchronised into a tablet device, so it could be handed over to the incident
controller when that emergency team arrived.

Decommissioning

During decommissioning the contractor will need to understang resale, recycle or reuse targets and
follow specific instructions on ensuring assets are disposed of responsibly. This information will impact on
the design and build phases, educating the consultant and contractor as to what is the priority.

Defining the data at each of these stagesdaita dropsshould be done by the relevant people asking the
critical questions.

Having a comprehensive Asset Data Dictionary with its metadata definitions for each asset down to the
maintainable level will deliver sigicant benefits to the client at every stage of the asset. However, if this is
delivered on a nationwide level, giving a standard across the board to road, rail, power, water, prisons,
hospitals and schools, we find that delivering our asset informatitiroecome more cost efficient, as
contractors and owners talk a common information language. This also has a wider benefit of driving
interoperability between technologies, as they willlaigin todescribe their objects in a common and
interchangeablavay.

Strategy for creating an ADD and metadata.

Without significant investment of time, resources and money a fully comprehensive ADD and its metadata
gAfft 0S RAFFAOMA G G2 I OXithe® Questiors§ 24538 | dfa IR/ biirddt K S taLd NO |
iteration.

Critical Questionsequires the ADD author to engage with a group of metadata users for each task in each
discipline at each of the data drops that will be covered. These users will be asked to write down the critical
guestions they wald ask in relation to a specific asset. Once analysed these questions will lead directly to
the metadata needed to answer them. Using this methodology, we can gather significant amounts of critical
metadata requirements for our ADDike with our OIR e relationships between the metadata

(information requirementsand therelated questions needs to be kept so that this can be used katérack

if we are successful and also to assist wile-basedinformation sets It is also useful to record how that
information needs to be presented, whether in document, metadata, drawing or some other method.

The next step is to define the replacement criteria and required performance/ functionality. This information
combined with ongoing condition and performansgrveys will help to determine the degradation of the
asset and wittgoodanalysis will predict when the asset needs replacing.

Between these steps we should be able to coledeast80% of all the information required across the
lifespan of ouassets.



In the example below we will use a humble, yet complex earthwork to show how this might be
accomplished.

What function does this entity (earthwork) do? Supports a raised section of railway
So is an embankment
Earthwork
Select an element from that functional grouping Planting helps to stabilise the embankment
Erosion Soil Drainage Subgrade Planting Retaining Piles Anchors Ground
control Layer stabilisation Structure improvement
Select a phase of the element’s lifecycle We are involved in the construction phase

Strategy Briefing Concept Design Construction Commissioning || Operate Maintain End of Disaster

life
1
What Activity/ Decision needs to be taken? ‘—|_| The activity is to plant a habitat in
s s area XYZ
Decision Activity
N A
Are there multiple disciplines involved? I 1 Ecosystem contractor
r '
Discipline | | Discipline | | Discipline
L L.
What questions need to be answered? What is the area to be planted?
Questions What species need planting?
What preparation of the topsoil is required?
How the answer is best conveyed? . Drawing to show XYZ location
How can the question be : ) o )
Document to list species & planting instructions.
answered?
What information is needed to answer it? Habitat planting boundary (drawing)
Information Species and planting method statement

requirement (s)

Make a decision based on good information! Habitat planted in correct location to the

Good decision specified guidelines that will impart stability

on the soil in the embankment

We can have the best systems, technologies, standards, workflows, security and protocols in place, but if we
R2y Qi 1Yy26 o KI lielp dsyfofagshNer & quéstiol, maka d diecision or carry out a task, then we
cannot be successful in our digital asset endeavours.



ADD, AD4, PDT and PDS

¢KAA !'aaSd 5F0F 5A00A2yFNE A& LRLMzFGSR o0& wii5nQa
tell those working on the project, what information they are expected to generate, what form it comes in

and when they need deliver it. The term document is actually a little misleading, the ADD is a database and
the AD4 is just a report created frotine database to tell someone what information is relevant to this type

of asset.

By now most of the people paying attention to the BIM world will have heard both thé PD¥ (product

data template/ sheetand AD4 terms being bounded around. Understargaitere is confusion about them

and worries that they are duplicating or wasting effort. In fact, they fit together very well indeed and
compliment what is required to deliver our digital assets and our better decisions.

In short:

G ¢ K S desdilres what the information requirements are, and the PDT provides the information to answer
ikK2asS ySSRa¢

The Asset Tag concept is covered in another chapter, put simply, the tag is a collection of information that
helps define what the asset is, whaiheeds to do, what is it part of, what information is legally required.

AD4

Asset Tag Classification

Function
Equipment, Material,

Product, Service or
Person

Functional Grouping/ System

Statutory Information

Locational Grouping

Asset Tag Label/ ID

The Blue Side covers the AD4 and the green side that tells you what equipment, product or material will

meet the requirements of the blue side is tR®T PDS

G2 KSy ¢S dmplételifedydie, viery rérely will we know what product, equipment or material will

Fdzf FAf GKS NBIAANBYSYy(G dzyGAf ¢S 3ISG (2 GKS O2yaidN
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In summary the AD4 tells you what you need, and the PDT ensures you get what you require!



Asset Breakdown strategy

One of the key items on any digital journey for an owsteould be to work out their asset breakdown

strategy. This helps them to understand the links, dependencies and interdependencies of their&s#ets.

one asset does not function as required whether through planned maintenance, breakdown, vandalism or
natural disaster then the impacts on their other assets and the overall functions that support your business
outcomes is understand. This impact study will define what urgency and resources are put into rectifying the
issue.

It is also paramount to defingour asset breakdown structure so that it forms the basis of how your CAD
team set their modelling strategy.

There are many different types of links and dependencies, the most common being the systems that the
assets are part of. But others might be humamancial, political, maintenance, operational, environmental
and functional to name a few. Each of which will take time and effort to map but will allow the owner to
truly understand the impact of their asset on many levels.

If this is being done for aenv asset then it can be a part of the design, but when it is existing, especially
when its infrastructure related, then the following should be taken into account:

A 1t will be a system of systems

It will not always obvious

It can be buried and hidden

It will be complex in their own right

It will have evolved over time

Ownership will have changed over time
There will be multiple suppliers

They will have been upgraded at some point
Parts of it will have become obsolete

They will be poorly recorded

They will @ recorded in different formats and on different systems
They will be heavily dependent

They will be interdependent

o Po o To To o Do Do Do o o I»

They are all deeply connected

™

They will not be isolated to one sector

Whatever the reason for creating the links and forming ltineakdown structure, it should always be done
with the end in mind, so talk to the people who will use this information and find out what is important to
them before spending time and money creating it.



There is a generic hierarchy naming and explanatamvention that will help.

Complex
The highest level, representing
everything owned by the client

]

Facility
These are hubs or connectors in the
strategic network.

i.e. Road, Junction, Station, Wastewatt
Treatment Plant, rail line, pipeline. én
Campus environment these are the
buildings and the connecting links

between them.

| |

Primary Functional Unit (PFU)
The highlevel functional systems within
or along the facility, which may contain

many different Functional Units

i.e. Gantry, Bridge, BaAwork, HVAC.

Functional Unit (FU)
The lowlevel functional systems that
are part of the
Primary Function Unit

Element
Individual objects that carry out a
distinct function. Depending on the
detail required individual components
could also bencluded. Beware of going
down below the maintainable level!

The level you go down to will depend on the time and resources you have available.



N
oif you have a large network of assets start here and understand how they interact with each other and
how dependent/ interdependent they are.

Facility | «lJse the CARVER analysis to work out your priorities for going down to the next level.

N
oif there is limited time but you need to understand a specific hub or connector better due to its
criticality, start here.

Primary | inderstanding the PFUs is important during the preliminary design phase.
Functional J

Unit

wOnce you have done the above and have additional time, progress onto here.
wJnderstanding the FU's and the individual elements is essential in the detailed design phase

Functional

Unit /

wif you want to comprehensively understand your asset portfolio go down to this level, but not beéfore
doing the PFU and FU levels first.
uBefore you procure physcial assets this level of asset breakdown structure is essential so that ifis

SIS clearly understood how the physical assets will interact with each other in the system.

Levels ofnformation Needed

This breakdown structure also helps us during the lifecycle to define our levels of definition. If you imagine a
new road project, at briefing phase, we know a new r&agilityis required. We can create an identity for

that level and start to hang inforation off of that instance. Moving into the concept phase, we now know

that there is going to be a bridderimary Functional Uniallong that road, we can create an identity and

build up further information that will impact the Facility.

In the detailed deigin phase, we now can identiRunctional Unitsand individuaElementsthat will make up
the PFU.Once again allowing us to build more information that will have an impact all the way back up the
asset breakdown structure.

Finally, when we get to constrtion, we can then talk to the manufacturers who will supply us with products
that will be specified by the functional requirements at each level.



Impactc Q1 What is the situatiomndhow will Information affect operational requirements?
Question 1 is initiated when

an incident happens. The Digital Terrain Human Terrain

most important issue (other What is my digital asset What are my customers,

than healthand Safety) is to telling me about the operators and maintainers

know whether thisncident performance or eficiency of telling me about my
my physical assets? physical assets?

gAtt FFFSOL (
business outcomes. When . o .

iKI G WGKAY30 e ey e
either be notified to you by T

human ordigital means. How does this affect other owners’ assets?
Both have their reliability
issuesand confirmation of
the specific issue, which
may actually be a knock on gl—What is the situation
from another asset or even and how will it affect
Fy 2 G§KSNJ 29 y St operational requirements?

Under§andng the impact Draft Projact Outcome [

on various OUtcomeSa how Statements Can we quantify, measure and monitor this impact?

long until the full impact is I

felt andhow Iong it mlght How long until the impact is felt, how long to recover?

last are important questions [ | I

that the business What impact might | | What impactmight | | What impact might

management team W|” this have on the this have on the this have on
Environment Economy Society

want to know,and know

fast, so they can start to
planandallocate funding to do something about it. There is also a requirement to uradatgbur impact
on otherorganisations business as they may undertake legal action to recoup their losses.

The Digital Construction Expectations (DCE) document is a live document that is built specifically for the
client to bring together all the various parts of the informatiexpectedandrequired from the delivery
partnersandsupply chain. This document always exists, whereas the Exchange Information Requirements
document is an extragif it, combined with the Project Information Requiremeiismeet the specific

LINR 2 S«dlsl (ldis egsres whilst the EIR is generated for each project, the baseline is always consistent.

Contractuak Q2 What are we going to contract someone to deliedwhy?

This question brings together all the project specific contract deliverabsgsatiti need to be added to the

DCE to create the EIR. Contracts can be confasidgverly complicated, especially when requiring the

RSt AGSNE 2F GKS RAIAGIE FaasSiad Ff2y3aiRS (GKS LKe&aa
business assual.

Starting with the higHevel outcome statements, defining what needs to be achieved in the long, medium
andshort term. These will form the backbone of the contract, as they are the reason for the project in the



first place. To gain financing forelproject a Business Case Investment Rationale needs to be written, this
also builds the case for the information modeidthe funding that will need to be put in place to deliver it
back into the asset management team.

There will be specific digital tesand conditions required for the contract, these need to be drafted in plain
language, so that they are easy to undarsiandimplement.

In recent years Intelligent Digital Contracts that are short, written in plain language but are presented in
database format have proven popular. This makes them easy to searg¢hnderstind, removing ambiguity
andalso making them accessible to all project participants.

What outcomes need to be achieved for the asset
to meet its operational requirement?

How can we measure monitor and record
the successful completion of these Outcomes?

gg —What are we going
to contract someone to
deliver and why?
. T Business case
Investment rational
Considerations:
Type of contract best suited?
Short, Smart, Digital, Outcome Driven Draft outcome spacific contract
Task Organisation/ Responsibility Matrix Sweros/wued canitions
Timeline (phases/ stages?) 1
Costing (including incentives for IM delivery) ( Start IM risk register )
Finance timeline Standards/
specifications adherence Legislation ( Stakeholder meeting (s) )
compliance I
IT Requirements
Authority required/ Authorisation processes? MECIE D Const ey
Resources Expectations Document
Cultural Changes
Supply Chain
Social, Environmental, Economical KPIs
Who will own the asset? How to
encourage Innovation Scope Clarity
on IM Requirements

To answer this question, the Information Management team should also crdaghdevel synch matrix
withrolesandi F a1 a F3FAyad I GAYSEAYSS NBWBReES WRundvadrka G 1 NI
backwardsRemember toriclude what authority is requiredndwho will need to authorise it.

Start an information management risk registard meet with the stakholders listed in the synch matrix to
ensure they agree with it. Update thedital Construction Expectations documexs requiredand use this to
brief the client project deliverandlegal teams so that there is a common undarging as to what needst
be documented to deliver the digital asset.



Legal Implications

Theglobalconstruction industryand especially the UlKas along history oforoblem with its contracts: aa

2018 studyshowed, a third of projects start without a contract beinginpldc& ¢S R2y Qi S @Sy |
programme and price agreed, how can we know what information needs to be exchanged, with whom, in

what format and how the recipients can use that information?

The problem we have with contractsaesmparablewith the problens we haven BIM:
f La GKSNB +y FTANBSYSyid G2 WRStEAGSNI . LaQk
1 What are the precise terms of that agreement?
1 What do any of those termactuallymean, in practice?

ThelSO 1965@uidance recognises th#tte legal and contractual matters of BIM are in atstof flux and
development...the standards are not intended to provide prescriptive direction on the composition of BIM
contract documents (whether consisting of a Protocol and/or other documents) and are subject to
contractual terms agreed between thertias.

Contract Impact

The GCCG BIM Strategy Papstten in 2011states thatthe legal and contracts working group has
concluded that little change is required in the fundamental building blocks of copyright law, contracts and
insurance tdacilitate working at Level 2 of BIM Maturity. Some essential investment is required in simple
standard protocols and services schedules to definedpidific roles, ways of working and desired outputs.

As I1SO 19650 sayshe BIMconcepts and principlgsd ® G aK2dz R 6S | LI ASR Ay |
appropriate to the scale and complexity of the asset or project... and the procurement andatiobibf...
appointed parties [project partners] should be integrated as far as possible witmgxisticesses for

technical procurement and molsdition®d €

The impact of BIM for project contracts reflects the themes and risks with eeBétdled project;

Culture

BIM is more effective when it is backed by collaborative project contracts. It is hard tehshoe
collaborating on the design and dasharing into a contract which is otherwise designed to protect the
payer at the expense of therovider orhas processewhich are incompatible with fairness.

Data sharing

Construction projects have always required project partners to share information with each other. From the
perspective of information sharing, BIM creates new methods of sharing and storing that atifmnrfor the
benefit of all the project partners.

Clearly as we move towards digital constructitwe, use of paper as a method for sharing information
becomes less attractive and may result in papased projects becoming unmarketable as
owners/occupies understand the benefits of digital information.

Technology

The technology behind BIM has existed for many yezosrom that perspective, BIM is not novel. It is the
integrated use of those technologies that is novel. Contracts need to take imaicthe change in risk
profile ¢ technology can minimise or remove some known risks but may introduce new previously



unidentified risks. Any risks associated with the application of technology for &dbled project need to
be shared and not simply dymadonto the next player in the chain

Process

Although none of the project partners chose construction for the process and paperwork, the processes
required for a BIMenabled project are critical to its success. Poor process will increase the worketequi

(and cost) for everyone, particularly the Information Manager. Processes need to be designed and developed
collaboratively so they suit the needs of every project partner, rather than being dictated by a client (or its
lawyers) without reference to thesal world.

Hierarchy
Essentially, the impact on contracts is tfadd:
91 the use of a BIM Protocol and appendices
9 changes to the project contracts: incorporating the Protocol, requiring compliance with the Protocol
and its appendices, as well as dealivith which document takes priority.

The project partners need to know whether the Protocol or the contract takes precedence. The drafters of
JCT and NEC4 consider that their contracts take precedence. The drafter of the CIC BIM Protocol has
nonetheless stated that it should take precedence.

When BIM was first mooted, there were concerns that it would adversely affect the risks being adopted by
project partners. However, the CBest Practice Guideritten in 2013covering BIM and professional

indemnity insurance statesiThe overarching r@ense to the consultation from insurers has been that there

are no issues with level 2 BIM which are sufficiently serious as to require coverage restrictions for consultants
which use it, nor will its use, all things being equal, materially alter the@rigke presented by a consultant,

and therefore the premium implications will be miniraal.

BIM Protocol
The purpose of a BIM Protocol is to:

91 Define best practice i.e. to set out rules (standards, settings, best practice) to ensure accurate and
consistent data is provided

1 Maximise efficiency i.e. to encourage a coordinated and consistent approach to collaboration,
information sharing, technolggand process

91 Agree information formats i.e. to set technology standards and file structures to enable efficient
data sharing both internally and externally.

As the JCT Practice Note staté#ss generally acknowledged that the use of a protocol iatraffective

way of ensuring the activities of all project [partners] are controlled so that BIM mechanisms and standards
are applied from commencement through to the delivery of the project and are of enduring value to the
[owner/occupier/asset operatoih the [use or facility management] stage

Key Featurescene setting | Employer rights/duties Project partner rights/duties
Definitions/terminology Appoint information manager| Produce models

Priority over agreements Set information requirements| Work collaboratively

No warranty for data integrity| Use of models (licence) Use of models (licence)
Published standards to adopt] Complete appendices Limits on liability




CIC BIM Protocol (2018)

The role of a BIM Protocol is to define best practice, maximise production efficiency, and agree information
formats. Currently, a BIM Protocol does not add services into the project cong#atserely reflects how
documents and deliverables will be skd. This is more a case of coordination than integration.

The CIC BIM Protocol was designed to be used with BIM Level 2 and throughout the supply network, with the
client to secure protocols in substantially the same form with all project partnerseiidisrsed by

professional indemnity insurers as best practice.

The aims of the Protocol are:
1 Make BIM a contractual requirement
1 Minimise amendments to existing standard forms to deal with BIM
9 Create consistency across the project partners.

Using the Rotocol
To adopt the CIC BIM Protocfdllow these simple steps:

1. Incorporate it into your project contract using the incorporation clause from the Protocol,

adapted as required

Amend any priority clause

Ensure the terminology is consistent

4. CompleteProtocol Appendices 1 and 2 (and 3 if required), collaboratively with all project
partners.

wnN

The Responsibility Matrix

Appendixl sets out the responsibility for the model or information production in line with defined project
stageslt should includethe specified information to be produced, shared and published, the Level of
Definition, and other information to be produced by other project partners. This should reduce duplication
and encourage collaboration.

The Information Particulars
Appendix 2 sets out key documents and information that are required for the project, e.g. under PAS 1192
GKA&a AyOfdzRSa (GKS 9YLX 28SNRa LYF2NNIGAZ2Y tF NIOAOdzA

The Security Requirements

Appendix 3 setout optional extra security measures. Although these Appendices should be completed
before the Protocol is appended to the Agreement, they can be reviewed and updated at each defined
project stage

Under the Protocol, the employer has to arrange that fineject partner can make use of the Common Data
Environment{CDEprocess to the extent necessary to perform its contractual obligations. The parties share
and publish information using the CDE process

The definition of a permitted purpose determines hoviormation can be used. It is a based on:

the Level of Definition (a combination of the Level of Information and the Level of Model Detail)

its status code which indicates its approved suitability

its functional state

the purpose for which the infornteon was prepared.

=A =4 =4 =4



Alliancing

Alliancing seems to be a great fit for BIM and digital delivery in the way it encourages collaboration and joint
goals. | first came across the methodology being used in the water industry when talking to the BIM4Water
team.

An alliance contract is a contractual arrangement between client and delivery partners who agree to
collaborate around a common delivery aspiration. Alliance contracts include shared objectives and
principles, risk/ reward sharing mechanisms and govereataictures to facilitate decisiemaking about
service delivery.

Alliance agreements can be little more than an extended memorandum of understanding, designed to set
out a nonbinding commitment to work together for an interim period. Or they can beugeas longerm
arrangements with detailed governance and risk/reward sharing arrangements built into them.

Key features of alliance contracting compared to traditional contracting are:

f Clients and delivery partners working closely together rather thaiSoNI G Ay 3 G | Ny Qa f

1 A coordinated approach to service delivery by providers rather than each provider delivering its
services in isolation

f 'R2LIIAY3I + WwWoSald F2N) aSNBAOSQ | LIINRBFOK (2 RSt A
based on wht is best for each individual organisation

1 Risk sharing between parties rather than an approach which seeks to transfer risk from one or more
parties to other parties

1 A commitment to resolving disputes within the alliance rather than by parties takitigneagainst
each other

1 Open book accounting and transparency rather than closed book accounting.

The shorter the better
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employing a lawyer to interpret them. This complexity will increase the risks in the project and also the
OKIFIyO0Sa 27F SI OK LJ NditénQitferent &ay$, keading3d cy¥stlyMdigpiitEsNd LR ihat v
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Putting it in a military context, when given a mission, everything stated during the orders group is a positive
clear statementonhowthingg Af f 06S R2yS> a2 Fa | GSIY 6S | OKAS@S
there are no misunderstandings that will lead to failure of the mission. The more complex the execution (or
contract) the more risk of failure!

So, the answer is really to shortemet contract, so that it gives clear, positive guidance, rather than confusing
O2YLX SE OfldzaSa Ay | fly3dzZ 38 GKIFIG y2Nykt LIS2Lx S

Technology is starting to help in this area, by instead of writing a document, the contract is a dathbase
Oucome Statements and their associated Critical Success F#u#bisan be searched and queried. This

could stillleave things open to interpretation of the search results. So, in this matter technology comes to
the rescue again in the shape of artifidgiatklligence giving a single interface to the contract database. This
would allow anyone, whatever their level of legal understanding to ask a simple plain language question of
the contract and get a clear, concise and consistent answer.



Imagine the curraet scenario on site, when a swdontractor has an issue that has potential contract
implications. Instead of having to engage the legal team and await their interpretation, that site operative
can simply ask a question into their mobile device and gegalliecorrect answer that they will understand!

The key is to make the contract simple first, then collaborative and then digital. There is no point making
one-sided complex contracts in digital documents as they can't be read or understood either bydiaman
computers. There is no point making simple but adversarial contracts digital as one party may refuse to
comply.

If you want to shorten your contracts and be better prepared for delivering the digital, talk to Sarah Fox at

500 Words, | highlgecommend it!

L
[=]

Sarah Fox, 500 Words

LiQa It | oFhaidal lihga& onDRyaDelivery

You can have a great collaborative contract an@duaiazingproject to work on, but if there is no money or it

is funded at the wrong time or the wrgnway, then the whole thing is bound to fail. In the past the most
expensive part and therefore the phase that attracts the biggest amount of money is the construction with
little investment in the concept or design phases. This is mainly due to our imdiadtiing concrete and

steel the most and seeing the biggest risks during that physical build phase.

With earlier intervention using good quality information we can dramatically reduce the risks of the build,
but to do that we need to properly invest ihe earlier stages of the project. This is not possible unless the
client recognises the improvements that can be made and properly funds the gathering, management and
utilisation of information.

Cost impact of changes

BIM Design Process

Traditional Design Process

Effort/ Effect

Beginning ) o End
Project Timeline



Financing th®igital Twin
Transparent, cheap aneliable funding is, if you will forgive the pun and the many more in this section, the
cornerstone of construction.

From the moment someone has an idea in the bath to the first shovel entering the sod to a VIP cutting the
ribbon, every stage of project nstruction requires reliable and clean funds at the best price.

Nocaslcy 2 O2yONBGS® LiQa GKFG &aAYLE So

That goes without saying almost, but the methods and means of financing of everything fronprogegs
in major cities to a shopping mall in the subs are changing all the time and manifold in nature.

There are more sources of funding, which are more complex and colourful than ever bHélerels of
equity and debt issuance, for example. Ldad) financial models delivered by virements as projeetsch
each stage (and of course the penalties that come with not reaching stages on time) are the norm.

The key issue when it comes to funding, for investor, contractor and projeaer alike, is risk.

Risk comes in many forms, is notoriously difficaltalculate and very obviously affects the cost of funding
within a wide spectrum.

As in all things in life, common sense rules and construction is among those industries where occasionally
excess process and the long contracting and supply chain cldshatier than complement each other. At
the extreme, when this clash occurs, work stops.

Once again; no cash, no concrete.




Risk and Profit
How Digital construction could lower the risk, increase the returns for investors and increasernanafibs
for delivery partners?

Digital Twiming combined with the judicious use of proper data are the common sense in this conundrum.
Effectively, the shorter the chain between shovel and ribbon and the better each link understands its role in
the big gane ¢ the less likelihood of a complete mess and the closer to budget and deadline the project
becomes.

And this all adds up to more accurate risk calculation, which, in turn, makes finance more deliverable
because, quite simply, it is easier to calculate.

I Q & KISSKPBNncipleeloved of instructors the world over; i.e. Keep it Simple, Stupid.

The City of London, colloquially, and the finance markets in general are much beloved of construction.
Everyone wants to invest in, and therefore finance, a sotidcete! Investors can get a solid, reliable and
sometimes quality yield for an asset which may have a life of 50 or 100 years or more.

And since many of the investors in major projects are pension and insurance funds, this means pensions get
their pensims and insurance company customers get their-pats. In short, everyone happy.

It for exactly that reason, because the rewards are high, that the minimisation of financial risk is so crucially
important in the financing of big useful things full of pemphd made of steel and concrete.

Like the digital world at large the financial markets are also undergoing a virtual revolution and have been
for a decade or more.

More flexible, less onerous and less expensive methods of agreeing, arranging andndgfimarice around
the world are being created every day.

Innovation and creativity are as alive and well in the financial industry as they are in construction. For every
robot bricklayer and 3fprinted dwelling on a site somewhere there is a boffin innawgivays of shortening
the chain, paperlessly, from idea to investment.

One of the more prominent innovations is the growth of exchanges, in exactly the same vein as the London
Stock Exchange, the Hang Seng or those which transact business in commauaulitiesthe world. Wine,
art, cars, even wedding dresses are now traded on exchanges so it follows finance will follow suit.

Using an exchange to deliver finance in the form of rated debt for big projects has three fundamentally
helpful effects.

Transparency Efficiency- Price Clarity

Many traditional forms of finance are mired in old corridors and meeting rooms and create their own long
chain on inefficiencies. Too many links in the chain make it vulnerable to compromise, so by eliminating a
few and placing the project finance on an exchange, the risk calculation is therefore everyone to see because
it is tested daily by the market participants. This can only have a beneficial effect eoveosins and

budgeting blunders.



Exchanges are effigciebecause they deliver the finance directly to the owner or sponsor of the construction
project. This is particularly appealing in cases where the fiancé has to cross many different legal and
regulatory jurisdictions in order to reach it destination. Aganore links from the chain.

Finally, price clarity on any exchange is obvious. If you want to but share sin, say, Unilever, you can see what
the market views as its worth on the buy side and the sell side. You can see what sentiment the market has
for the future of Unilever its products, its finances and its management.
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Impacts on insurance
Construction risk has proven a major headache for insurers and underwriters in the last few years.

The collapse of Carillion in 2018 and thecadled HIM hurricanes (Harvey, Irma and Maria) led to
shockwaves in the insurance industry and since then numerous syndicates and large insurers have
withdrawn from the construction risk market altogether.

Bealey, Brit, Hardyand Talbatl t f [ f 2@ RQ& 2F [2YyR2Yy !'b NI GSR dzy RSN
USD202bn pulled out of the CAR (Construction All Risks) market in 2019 as did major insurer Royal & Sun
Alliance (USD120bn). They were not alone.

Though somenainstream insurers remain in this market they are all of an engineering heritage and
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market cycles.

The simple fact is those who have withdrawonfrthe CAR market found it too risky.
And as more participants pull out, the market shrinks and so does price competitiveness.

Risk is all about the unknown, so to-dsk a project which relies on a long and disparate chain of suppliers
and skills meangou have to focus on the knowpquite simply neone knows when a hurricane or a global
pandemic is around the corner.

This is wherd®igital Twiming and effective data modelling really come into their own. Better data and
better, clearer analysis in a diaim manner understood by all of the participants in a construction project
can only help to deisk a project and in turn make more investable and more insurable.

And there are a great many participating and diverse sets of skills involved in the complie#
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investors, contractors in innumerable specialisms, regulators and on and on.

If they can all speak and hear exactly the same language at exactanhe time; how can that not be
good news when it comes to insuring the thing.

It is the same whether you are at the beginning, middle or end of the lifecycle of your asset / project or
whether it relates to a building, a tunnel, a railway, a bridgea pipeline, the cost of your premium is
calculated using risk data to understand the likelihood of a specified event happening.



Alongside information about the activity or object needing insuring, the provider will take two important
factors into account

1 How likely is it that you will need to make a claim?
1 Are you a bigger or smaller risk than the average insurance customer?

We have briefly looked at both of these factors in the Asset Tagging strategy section but there are many
other pieces of data thateed to be taken into consideration. Collecting, managing and making available
trusted data that could be used by insurance providers should be an integral part of ouDRjikad Twin
activities.

Measuring, monitoring and updating a risk factor in nesal time, is something that the motor insurance
industry has been doing for many years now. The information may not directly impact an instant reduction in
premiums, but they do relate to follow up discounts and ease at which insurance will be acquired.

At this moment in time, the exact pieces of information have yet to be standardised but the work behind
them is being coordinated by the LEG and IMIA in a joint BIM working group coordinated by Andy Chisholm.
Watch this space for sonsgnificant changes in the future!

Project Bank Accounts
You would have to have been living on the dark side of the Moon for a generation not to know the banking
industry has undergone considerable transformation in the last decade.

Their ability to lendborrow and deliver services have all been demolished and rebuilt in the last decade. In
some cases, the banking industry simply dusted itself off and rebuilt itself as a more rugged, allegedly safer,
more highly regulated facsimile of its former being.

Yetthe rise and continuing growth of digitgl y £ @ WRA ANHzZLII 2N ol yl1a | NRdzyR
innovation to its limits.

Of course, this new industry, like any other, is not without its critics and even casualties. Mistakes have been
made but atts best a digital bank has no real estate to manage and is therefore more competitive when it
comes to pricing.



As we have already discussed, digital innovation continues to transform the relationship between
construction and finance and banking is ndetgnt.

Once again, it is all about shortening the chain.

An account which produces an instantaneous Profit & Loss account, updates the Balance Sheet, immediately
tracks all transactions and uses blockchain technology to protect and facilitate the mowveheath
individual transaction, can only help to improve efficiency.

No doubt as we write, further innovations are being made in the world of transactional banking, but the
concept remains the same. The simpler the solution, the faster the money retiehpsoject and the
sooner the VIP gets to cut the ribbon.

One of the success stories released as part of the governments drive to improve efficiency in the
construction industry was Project Bank Accounts.

For many decades the money thatis putintothbN\2 2500 o6& GKS Ot ASyld R2SayQi
delivery partner on their own. This has been done by that Tier 1 contractor using this money on the stock
market, buying and selling shares. This can lead to many unfortunate issues:

 LGQ& A ystofitieSontkaytar ® Bl&w the project down, therefore getting that maximum
amount of investment time from the project funds!

1 Iltisin the interest of the contractor to slow payments of the supply chain down to ridiculous levels,
such as 120 days aftdnay are invoiced!

9 If the contractor collapses, the money can potentially be lost!

Supply chain
120+ dsys Supply chain
% handling Supply chain

Client =) Tier 1

Project Bank Accounts (PBA) are a simple piece of legislation written for the UK Cabinet Office, that provide a
ring-fenced bank account from which payments are made diyeatd simultaneously by a client to
members of his supply chain.

PBAs have trust status which secures the funds in it and can only be paid to the benefidlzisspply
chain members named in the account. Payments out of the PBA are made simultyrtecalsparties.

The account is held in the names of trustees; likely to be the client and lead contractor (but could also be
members of the supply chain). The advantage of trust status is that in the case of insolvency monies in the
account due for payent to the supply chain is secure and can only be paid to them. PBAs are suitable for a
very wide range of project valugsven for projects as small as £1m or less, depending ositleef the

supply chain.



In a BIM world these payments could tied to a task and the trigger for payment a part of the acceptance
criteria in the Task Information Delivery Plan (TISinple though the concept is, PBAs directly deliver
against a range of the aims of the Government Construction Strategy. By addresir payment
practices, benefits will accrue to the whole supply team, by ensuring transparency of and certainty of
payment.

In particular, for thesmall businessedgown the supply chairPBAs will protect their often very fine margins,
obviate the ned for unnecessary borrowing and can lead to a much more balanced trading environment,
hence supporting growth. Cost savings accrue from supply chain members not having to chase payment or
having to finance lengthy credit periods. PBAs eliminate paymsputiks and the costs associated with

them (which ultimately feed back into costs for the client). They also help the supply chain concentrate on
the job in hand and reinforce or facilitate team working. Increased trust leads to greater collaboration, which
in turn incentivises innovationt is estimated that fully implementing PBA will save the project 1% of the
overall cost in construction and significantly lower the risk.

If you are looking for more information about financing figital Twinor streamining your project finances
for digital delivery, please get in touch with Pete Jarman or Steve McDowell at EIX.

Estates and Infrastructure Exchang

Assessing the supply chain
When looking at a potential supply chain to be your digital as well as your physical delivery partner it is
important to look past standards and levels of accreditation.

LGQa y20 3I22R Sy2daAK (2 06S FofS G2 esIBithRwHole & i yRI N.
business to be proficient in BIM or Digital practideart of the Seven Questions for Delivery partners

encourages your supply chain to create a case study of their part in project, so that future clients can review
those capabilities ashunderstand how they complied with the various standards and digital delivery
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better judge the capabilities of the bidddn the early stagesfandustry maturity, this will be difficult, as

few organisations will have that recorded experience, so their response in the BIM Execution Plan may be

your only guideExamples of how the delivery partner was able to deal with a specific clause frofhiSOBS

or how they delivered a higlevel outcome will very useful in selecting your digital delivery partner.

Some good examples of maturity assessmeats be founccoming from Scottish Government Digital Office



Strategyc Q3 What do we need to achiewmdwhat direction must we give to delivery partners?
The strategy question focuses around getting more granular outcome statements from all the stakeholders
anddefining the higHevel functionsandinformation that will support them.

Workshoppingthrod K 6 KSaS adl 4dSySyda sA0GK GKS a9kl | aSNE o
maintainer) is an important way of driving out their needs. Be careful to have the correct people in the room,
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have in depth knowledge of how to schedaled budget for it.

A good methodology to use when looking at the outcome statements is-t@unn deduction. Listing the

statements generated during the workshop in thedeéindO2 f dzYy >z G KSy FaliAy3 GKS |
GKAA gAff GStf &2dz ¢KIG GKIG YSIya (2 GKS LYyT2NXYI
out the required deliverables in the righiaind column.
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insurance companies will define a set of data that they would like to live monitor, showing them the risks,

the delivery partners are taking. This may lead to cuts in interest eatdalso insurance premiums.



Functional Information Requirements

130 55000 Assel | ASSEL man.agemsnt policies, |, | Organisation policies,
Lifacycle strategies and plans strategies and plans
+ 1
Asset Information Strategies |
Organisationa Asset
Business Outcomes Information { Specifies . Information
—————

Model
(AIM)

Contributes to Confributes to

Exchange

Project Exchange Project
Project Outcomes Information Contributes to Information ‘ Information
Requirements Requirements Model

(PIR) (EIR) (PIM)

The leap from Organisational Information Requirements to a highly detailed Asset Information Requirements
can be adaunting one. Whereas an owner might have many thousands of different types of asset at element
level, they will probably have less than 100 sperate high level functions.

So, a midway step will be to create a Functional Information Requirements packégeilTlst out the

major asset functions required to support your business outcomes and detail the information required to
define the function, measure its performance and set the levels which will indicate that it is no longer
delivering what was interetl.

Each of these Functions can then be linked down through the asset systems that support it to the element
level later, but this set of information will help the business to understand how to monitor existing assets
and also how to start procuring new es.
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When looking at the bigger picture, the customer riding on the railway does not need to know about the
AYRAGARdzZL f FaasSi odzi R2S&a ySSR (G2 (y2¢ GKFG GKS 2
know about a specific diffuser, but | deed to know that air conditioning as a function is working!

Remember back when we looked at our QlRs definedOutcome Statementthat each business

departmentwas a stakeholder in deliveringoi the focus is on the functiorthat will support that success.

Whatfunctions are required to deliver that outcome and what information is needed to measure and
monitor their performance?

Test the AIM with the Questions
Defines E
0 Organisationa 0 Asse Asset
come i CLE i
Guides : Defines ormatio Influences 0 0 prmatio Information
- Requireme equireme Requireme Model
d estio
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Project Outcome Proje Proje : . project
. Guides ; . Defines ormatio Influences 0 0 prmatio Information
'.. e Req = eq Req Model
: P (PIM)
h
Defines

Test the PIM with the Questions

Once this has been done for your existpagtfolio of assets, then the chances are this set of requirements
are 80% written for your new projects and can be used many times over!
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Solutionc Q4 Where best can the effect be accomplished?

Taking the highevel synch matrimnddelving furtrer down into the detail, the information management
team can gather an undessdng of the structure, accessdsecurity required in the Common Data
Environment (CDE).

The best fit for most situations is for the CDE to be owned by the client organisatiercoming legal, data
ownershipandsecurity issues that come with allowing others to control your data. At this stage a CDE can

have all the usual templates inside it, delivering your drawing borders, metadata headings, coordinate
systems, layer/objetfile naming conventions, workflowand¥ 2 f RSNk Rl G & G NHzOG dzZNB o L
have to be one piece of software but, could be many linked together to form a holistic network covering
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that meets the needs of all delivery parthemdalso how that data will be transferred into the Asset

Information Model.

Develop
the effect be Course of Action

accomplished? |

Role responsibilities matrix |
Action for IM team

-Engage Supply Chain
-Engage OPEX teams
-Allocate responsibility

g4 — Where best can Q4 )

1
Understand who will author, who will
authorise and who will own
information?

. Before, During & Aﬁe{ Update Digital Expectations
Common Data Document
Environment Legal
Hosted Implications?
Internal
Contracted out Security
Validate existing implications?
information and
transfer from AIM to Ownership
PIM/CDE . implications?
Access for all parties
DIKW hierarchy

Common Data Environment (CDE)
At the heart of this PIM is the Common D&mavironment it is the central repository for project information
whatever its format, authoring tool or source.

In many of the BIMDigital Twirprotocols and standards the CDE is key to improving the creadi@ning
and issuing of information that walupport the delivery of the project. One of its central principles is
collaboration between all project parties to improve the quality, efficiency and delivery of all information.

When asked to describe a common data environment or even an EDMS in srmpde k always liken them

to a well organised warehouse. Racks of shelves full of empty cardboard boxes. Each box has a label on the
2dziaARS GKIFIG (GStfta &2dz ¢KIGQa Ay Al yR égKIFIG 23KS
in the boxbe it a document, a piece of information, a drawing or 3D CAD model. At the beginning of the
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filled!

It should be accessible in a controlled asgture manner by every participant of the project team. This will
allow every member of thdelivery team including theupply chain to be able to receive trusted information
through it and to be able to submit information that goes through automated tgueatintrol back in.

Allowing every discipline to be able to coordinate the interfaces between their information and others to
ensure minimal clashes and mismatches when the time comes to physically build the project.

The CDE itself can be owned and opeddty anyone involved in the project, however in my experience if it
is held by one of the delivery partners rather than the client, access and legal issues can arise.

This situation was highlighted in 2017 when a major UK Government client organisatagedripeir

delivery partner and they in turn engaged their supply chain to host the CDE. Part the way through the
project the delivery partner delayed payments their supply chain, who promptly cut access to the CDE. This
meant that the entire project andlthe information (designs etc) paid for to date by the client were being
held ransom. Eventually, after the client took them both to court, they were forced to restore access. But
this delay cost the project a significant amount in time and money.

This guation brought out some interesting points.

Locationc where is the CDE situated?

Having the CDE in the client network controlled by their own IT, may seem like the best course of action, but
allowing a large supply chain access into this network &raut with the CDE solution may prove very

difficult especially when it might be required quickly as the project unfolds.

Having it inside one of your supply chain or delivery partners networks, as proved with the above situation
could prove just as fraughln my experience the best solution is to find an external service provider who will
work direct for the client, whose business is to provide access across many systems and networks alongside
backup, security and update support.

Ownershig; Who should ow the CDE?

The data that is being authored, authorised and issued from the CDE is being paid for by the client and so it
makes best sense for them to hold the contract for it. This is also highlighted by an issue on a current major
project where all delivl®  LJ NIy SNE KIF @S GKSANI 26y /59Q& 6KSNB 3
multiple delivery partners. All these different systems have various workflows, formats, delivery mechanisms
and quality control, alongside many different ways of accessingliftiie project team. It may seem like a
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than just one and also increase the risk at the same time!

Quiality control

The information storednside a CDE is only as valuable as the quality control systems put in place to verify
information follows the project standards. If information is not of a good quality, following the correct
templates, libraries, coordinate systems, naming conventionsaantiole host of other rules, then when
others try to use it, they will quickly learn to not trust what is in there. It only takes one duff piece of
information to pollute the lake of data and one person to tell another of their mistrust and the whole CDE
becomes valueless. Quality control and gatekeepers must be very strict indeed!



Security
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it needs to be at the heart adverything,we do in the Inbrmation Management and Modelling world.

The UK has been fortunate that the standard RAS2 5 is being released as an updai&D 19650vhich
will help to create a consistent security baseline when working around the world. Especially when so many
consutants and clients use teams from multiple continents on single projects.

Good security protocols ensure that the right information is seen, actioned by and utilised by the right
people at the right stage in its development. This not only keeps informati but also stops participants
from getting overloaded with information that will confuse and significantly reduce efficiencies.
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disable accss to information depending on their state, status, relevance, purpose and lifecycle stage. Most
systems will support this kind of a requirement.

The big issues come when supply chain and delivery partners try to circumvent the CDE and develop, store
and transfer information outside the system. This habit must be stopped and specifically listed in the EIR as a
forbidden activity.

There is a chapter on the BS and ISO later in this book that will cover more aspects on security.

DIKW Hierarchy
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hierarchy originated. This lisBata at the bottom, followed bynformation, Knowledge and finallyVisdom.

Your CDE will contain much data, to makiefitrmation it needs to be given meaning through good

standards, libraries and metadata. To make that information knowledge it needs to be given context through
linking pieces of information into the various functional systems until we reach the tog dfrdakdown
structures (Asset, Financial, Maintenance, operations, political, HR etc.) To take this knowledge to a level of
wisdom it needs to be applied to the plain language questions and outcomes driven by the business.

So, if your CDE can deliver dre tDIKW hierarchy, you are truly getting the most from it!

Information

Standards, Libraries, Metadata

Data




Resourcing Q5 What resources do | need to accomplish each requirement?
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even morekeenly felt in the Information Management team, as the historic culture hints that this is the first
department to be cut whenever the pressure is on! The Information Management team will have to justify

the resources required to support the delivery ofglproject, so make sure that the project manager

understinds the riskandO2 y 4 S1j dzSy 0Sa AF GKAAa AayQld LINPLISNI & NEB:

To get a good feel for this resourcing, the IM needs to look at whaaigatory, what is essentiandfinally
what is desirable. This must include baclamglemergency planning just in case there is an absence that
cannot be covered by the proposed team.

The human resources that you mobilise for the project need to be identified by the roles they neleg;to

the BS1192andISO 1965@uite of documents can assist here. Once a list of roles has been created, do the
same with responsibilities/ tasks that need to be covered in the creation dbigigal Twin To be able to

carry out these responsibilitighe person fulfilling that role will need to be given authority to do so as well
as possess a set of skills, qualificatiand certifications. This will of course lead to a gap analysis of what
education might be neededndalso to the creation of som@fm of awareness package to help them-on
board. (which can also be rolled out to the delivery partners once they are appointed)

Inevitably there will be a whole platform of technologies that will be requaadonce configured correctly,
they will need tobe introducedand coached through with all the project participants. Early engagement of
the supply chaimndasking them to carry out a maturity assessment on the actual proposed delivery team
(rather than the company as a whole) is essential.

Finally back brief the results of this exerciaad maturity assessments to the Project Manager.

-What do you need to ask the PM for?
-What risk is there if those resources aren’t
allocated?

-What resources are there already?
Consider resources for preparing physical & digital
assets for handing over to Delivery Partners

(including ongoing maintenance of both)

Resourcing

Qs
Draft IM team tasks
Submit resource requirements
Update Digital Expectations
Document

5 — What resources

do | need to accomplish
each requirement?

Mandatory, Essential & Desirable (including backup and

emergency

People
Roles
Responsibilities
Authorities
Skillsets
Certifications
Qualifications
Education
Awareness

Consider an upskilling
requirement for
Delivery Partners &
their supply chain

Technological
CDE

Authoring tools
Collaboration
platform
Communication
Health and Safety
Risk Management
Contract Admin
Cost Management
Scheduling
Finance
Stakeholder
GIS
Document Control
Asset management

Contractual
Standards
Libraries
Exchange methods
IFC/ COBie/ BCF
UNICLASS
Legal
Documentation
Intellectual Rights
Security




Deliveryc Q6 When& Where do information deliverables need to occur in relation to each other?

We have so far defined what needs to be deliveaead by whom. Now we need to ensure that it is
understood, when each of those information packages need to be deliarédhere they need to be

delivered to.

To do this, the Information
management team map out the key
milestones for each package, making
sure hey are clearly define@ndthe
interdependencies are complete. This
timeline should also include when that
information is collected, verified,
authorised, sharedndthen published,
making sure that its purpose is made
clear, using the BE192/1S019650
coding.

It is also important to state where this

g@— When and Where do

the information deliverables
need to occur in relation to

each other?

How will the Information delivery plan
fit into the wider asset delivery plan?
Are they mutually supporting?
What is the risk if they are not?

I
When is the best time
to do this work?
When should these

Impacts
What other projects/
asset operations will be

Qe
Document digital commissioning
requirements.

Information deliverables
timeline (detailed)

Update Digital Construction
Expectations Document
Start draft of EIR

Information will be placeéndwho happen? affected?
needs to be notified of its state of  Milestones What malntanance
Definition/ detail levels oo .
readiness_ Interface/ coordination activities will be
affected?

meetings
Collection
Verification

When planning, in my experienck,li Q
always best to start with the desired
date/time andwork backwards. Using
the synch matrix that has already been
developed in general, work towards
making it more detailed.

What 3" party works, or
public actividies will be
affected?

Authorisation
Sharing
Publication
Where
Owner
Systern
Location

Most organisations involved in theahdover of assets are good at specifyargd carrying out commissioning
on physical assets. This needs to be replicated on the digital asdetsources assigned to ensure it is done
correctly. The digital asset, if it is incorreetd faulty will damage property, peoplndreputation just as

much as a physical one.

The physical interface between various packages of works should have been identified éydtbis
information should be used to start to undeastdthe digital interfaces that will need to be coordinated
across all delivery partneedexisting asset owners.

This will allow the Information Manager to complete the required information deliverables timeline in detalil
andfurther update the Digital Construction Expectatiatmcument.

The Digital Construction Expectations document

INtKS 1 ljdzSadAaz2ya YSGK2R2ft23@&8 ¢S Grft]1 lFo2dzi | a5A3A
document owned by the client, that defines the current level of digital delivery expected of its employees

and deliver partners. As each project is lelned the document is reviewed and if necessary updated to

show any new standards, methods or processes that all future projects ought to use.



This document is then combined with the Project Information Requirements and any project specific
expectations tagenerate the Exchange Information Requirements document.

CKA& A& y24 F ¢ARSft& dzZaSR R20dzySyd odzi Aa F 3I22R

owners.

Exchange (Employers) Information Requirements
The EIR which until recently stoaat Employers Information Requirements and now uses the word

9EOKIy3IS AyaiSIRT A& G(KS OtASyiQa OKFIyOS (2 RSTAY

need to be very careful what they ask for, too prescriptive and you are prevéntingation and progress,

G22 2248 FyR @&2dz gAff LINRPolofe NBOSAQGS az2YSGKAy3
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1192o0r Level 2IYou will need to explain:

How you want the information delivered?

When you want it delivered and what it dependent or depends on it?

Where it is to be created, worked on and delivered?

What the information is and whatpecific part of atandardor library, coordinate system,
clasification table and formais neede@

Who is responsible for authoring, authorising, approving and coordinating?

Why the above is required?

= =4 =4 =4

= =4

Note that the EIR will tell the delivery partner how they will deliver the information and hayuapantee
consistency, value and quality, not how to generate the information itself, as this method is an important
commercial advantage to both parties and would stifle innovation and competifioa.delivery partner

must feel free enough to do what tlyedo best but understand they need to deliver the end result to the
Of A Spgdification.

Several of the more digitally advanced client organisations have a live document running all the time called
the Digital Construction Expectations document (DTHik presents an up to date set of paragraphs and
statements that suit the entire business and will be combined with the Project Information Requirements to
be presented to the delivery partners for their response.
The EIRhouldset out three areas forte delivery partners to respond to:

1 Managerial

1 Commercial

1 Technical

Taking everything into consideration whilst writing this document and aligning it with the rest of the
contractual package is important and is assisted by using the 7 Questiddagable Clients methodology.

C



Qualityc Q7 What control measures do | need to impose or have been imposed?

LG A&a Of SINIe& dzyRSNE(G22R Ay UGUKS LYF2NXIGA2Y al yl 3
managed/ structured it has little value the end user. That value can be defined through its utlitg

urgency, but the foundations come from the quality which is upheld throughdsirdsand security.

The current saindards are thdSO 1965@uite of documentandwhilst these are what we shalilaim at, my
experience is that they argtill open to interpretation by the delivery partners, so it is advisable rather than
just tell people to conform to a ahdard, set out clear definitions as to what you require from it.

Security can be a dirty wotd many, but not only does it ensujest the people who need the information
have access to it, but it reduces the amount of irrelevant data availidensures that the consumer can
trust what they see, safe in the knowledge that it cannot have baempered with since it has been
authored, approvedndauthorised.

The final part of this questioandalso the 7 questions as a whole is to conduct a quality analysis on the
Information Management clauses, paragraamsl statements in the works information packagasd
contract. Check these off using Digital Construction Expectations docamdfihally prepare the Exchange
Information Requirements to be issued to the delivery partners

Essential Alignment
Contract
General Works Information
Specific Works Information

Employers Information Requirements
|

Do these align with my Outcomes, KPls and how will they be
monitored and measured?

g — What control

measures do | need to impose
or have been imposed?

Document specific key
Quality Management Plan

information deliverables for
t i i I I i i ) i
ongoing proj del ry Including a legacy learning platform and continuous improvement plan
| I |
assurance

Educational Technological Standards

Create an EIR aligned with

Works information packages
and the contract from Digital
Expectations Document

Issue aligned contract

[

I

: documentation to qualifying
| potential delivery partners
.

A
1
1
I
1
1
+

-

Case study report for future
reference

What levels of
knowledge do we
need everyone in the
supply chain to
achieve?

How can we track
performance of our
supply chain?

What software do
we need thesupply
chain to use?

What formats must
they develop/
deliver the digital
assetin?

What is the data
exchange method?

1S0 44001:2017
BS1192:2007
15019650-(1-5)
PAS/BS1192-(2-6)
15055000
COBie/ OTHER
IFC
15015926
BS8536-1
BS8536-2
15012006-2
Uniclass
CcpPv
1509000

Quality Assurance

Relevance, Accuracy, Timeliness, Clarity, Comparability& Coherence

Security (Physical, digital and cyber)

Policies, plans and strategies

Clearances for our own teams & supply chain workers




To create &aommon understanding, these documemisdthe IM requirementseed to be presented in
person to all potential delivery partners in an open forumiiowing questions, answeasd clarifications to
be shared across the board.

This will create a feedback loop for the IM team to issue any further statements to clarify single points to all,
so when contracts are signed there should be little oantbiguity.

Lastly, a case study should be written at the end of the project to allow for lessons dearkmowledge
share on future projects.

8 Pillars of Better Information Management Wisdom and its Supporting Standards

Back in 2012 when the conversat®about BIM really started in earnest, | put together what was known as
the 8 Pillars of BIM Wisdom. These 8 headings of things that needed to be done has stood the test of time,
and as we add more standards and experience each one appears to fit matlyat list of headings.

I have taken the liberty however, to call it Better Information Management rather than BIM and reword
Better Outcomes with Outcome Driven Procurement for clarity.

These were initially informed through my work with the UK BIM Giamslp, the Crossrail Information
Management Academy and the COMIT industry network.

Better Information Management

Collaboration

Electronic Data

Management

CAPEX Information

Management

OPEX Information

Management

Information Exchange

Information Security

Better Outcomes

Information definition
standards

1

[

@Miskimmin 2012

Each pillar is supported by a selection of standards, methods or processes that help to deliver better
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Over the last 8 years, some of the standards have changed, been updated or superseded altogether by
international ones that satisfy a wider global need. However, the main titles have remained constant as they
are the foundation®f Better Information Management.

As we discussed at the beginning of this book, unless a standard is explained clearly by the capable client,
then the delivery partner is free to interpret the standard how they see fit, leading to much confusion and
increase in risk.

If askedwould | list standards in an EAIRwould hesitate to do so. | personally would pick out the important
parts of the standard and tell the reader how | interpret them and what | require them to do about it. Just
listing standardshat can be interpreted in different wayis asking for trouble!

Collaboration

The definition of the word Collaborate is to work in association (sometimes invidiously with an enemy) and
with the nature of the construction industry perhaps it is a very apt one!

LG KIFI&d 06SSy NBO23ayAaSR F2NJ YlIyeée KdzyRNBR&a 2F &SI Na
collective goal, then it can have a negative impact on what we do affecting the following outcomes:

Time

Cost

Quality

Safety

Productivity

Resilience

Reputation/Image

Innovation

Disputes

To T o T Do T Do I Do

These all have a significant impact on the productivity of our workforce and can be seen reflected in
these figures published by the UK Office for National Statistics.

Productivity growth (output in constant prices per employee), 1987-2007
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There are 3 mutually supporting factorsdollaboration, without one of them, you will surely fail!

T
T
T

Common Vision and Leadership
Culture and behaviours
Processes and tools

Pinset mason made 16 recommendations for to encourage collaborative working in their 2016 report
G/ 2€ €102 NI G AZRONR 2WaATIKNHAOKIIAY2 yNBS | £ A & €

1.

w

10.

11

12.

13.

14.

15.

16.

Changing Attitudes: greater commitment to change from major industry clients, the Government
and public sector clients, and from the industry as a whole.

BIM Adoption: continued use and development of BIM. In particular, greadtycat the outset of
projects as to when and how BIM is to be incorporated into the procurement, design, construction
and operational phases.

Strong Leadership: strong and consistent leadership from industry bodies and key industry figures.
Greater Emphsis on Effective Team Working: greater attention to effective team working structures
and technigues, and their role in a more collaborative project environment.

New Contractual Structures: ensuring that contractual structures and obligations enhance and
support collaborative working, by focussing on positive project outcomes and reducing the blame
culture.

Changing the Risk Profile: is placing a significant element of risk on the contractor sensible in an
environment which requires innovation, participati@and cooperation of all core project team
members, in order to maximise client value and léegn cost efficiencies?

Involving Key Supply Chain Members: actively engaging with, and involving, key supply chain
members in the core project team and in thallaborative structures.

Knowledge Centres: creating centres of knowledge for best practice guidance in effective
collaboration.

Training: training for industry professionals (in particular architects, quantity surveyors, and project
managers) in collaboti&e techniques and the benefits of effective team working.

Measuring Success Differently: measuring project success on the basis of overpdiidifeost,
sustainability and energy efficiency, as opposed tetaud construction cost against budget /
anticipated tender prices.

. Devolve Control: encouraging construction clients to be prepared to devolve management of

projects to a core project teameven if this means a reduction in control.

Evolution of the QS Role: development of the traditional QS mladlude greater emphasis on
long-term asset value and life cycle costs.

Rewarding Success: encouraging construction clients to reward and incentivise project team
members and key supply chain members, by giving all key players a financial stake 1 &1/& (i Q &
success against agreed benchmarks / targets.

New KPIs: developing KPIs which define success and which measure, recognise and incentivise
performance above benchmark levels, as well as penalising poor performance.

New Contracts: developing standaam construction contracts and terms of appointment that
encourage and embrace collaborative behaviours.

New Insurance Models: development of insurance models, including the IPI model

This topic is covered in much more detail in the Digititancement Academy session: Collaboration for
Digital Delivery, authored by Paul Wilkinson, industry advocate and resource of knowledge on the topic.



Many of the BIM/ Digital standards, guides and publications talk about and encourage collaboration the
major international one being 1ISO 44001:2017.

ISO 44001:2017

This internationally recognised document primarily focuses on the management system of the organisation
whilst recognising that effective collaboration requires multiple organisations to engagthygand ensure

that management principles, systems, processes and tools need to deliver the right environment for it to do
so.

This framework for collaboration addresses several themes that start in high level management and follow
down to the slop floor. Looking at the four stakeholders; Customers, Suppliers, Internal departments and
External collaborators, 1ISO 44001 delivers a-gtelictured approach to sharing resources, experience and
skills supported by a method for developing, managinglaatding relationships through these four stages:

1 Assessment. Understanding your readiness at a cultural and structural level to be able to operate a
collaborative relationship. This is a detailed and relationship specific approach, considering the
practicd elements the company should address before starting an-nmtganisation relationship.

1 Potential partner assessment and selectphhe process by which you will consider who you should
have an inteforganisation relationship. with.

1 Managing the relionship¢ How you can consistently monitor and improve the relationships with
all parties. This can be achieved through the joint development and use of techniques such as SLA
and KPI.

1 Terminating the relationship Understanding the steps of how the atibnship will end. Ensuring
continuity for both organisations and planning to ensure the relationship end does not undermine
key deliverables that you both worked hard for.

These stages are documented in the Relationship Management Plan (RMP).

The standard, 1SO 44001 consists of two parts. Part 1 outlines the collaborative working framework with Part
2 providing a practical guide to implementation.

hyS 27 (K Sinfrasutiire @vheBsBeéwrlk Raihas been a leader in introducing collaborative
working principles and certification of this standard within itpgly chain. This requirement will increase
significantly over the next decade.


http://www.networkrail.co.uk/aspx/12343.aspx

If you are looking for more information on best practices collaboration, please get in touch with Paul

Wilkinson from PWCom.
[m] A2y [m]

[=]

Paul Wilkinson at PWCc

Collaboration through simple artificial intelligence and social media
When considering collaboration in constructidnfig@od to look at what has already been done, rather than
re-invent the wheel!

{2YS 2F @&2dz oAttt NBYSYo Sibhwas/the desitydedéas a\pgrsoiiaKaSsistartt thad ™ ¢
recognised what you were trying to do and suggested ways to help.

It was in the end, a disaster and universally hated for its optimism and the way it was optimised for first use!
But this early Al could ke good way to assist in collaboration and increase productivity in a digital delivery.

Imagine, if you will, that you are about to design something in a specific location. Your design software is
linked to theCDEand all project partners are using a dimgoordinate system. As you start to design your

HVAC duct, the digital assistant pops up and tells you someone else is currently designing something in very
close proximity to those coordinates, and here is their details so you can have a discussibavaixtiog

clashes before they happen.

On the same lines, you are designing a bridge pier on a large infrastructure project, the digital assistant
recognises this and tells you that in this project (or perhaps one of the previous projects for thistishent)
there is already a design for this. And by the way, here it is and the information you need such as ground
survey, borehole logs and the standards for this geographical location.

As with Clippy, you might be tempted to turn it off, but if it savedejranergy and money making the team
more productive, could you afford to?




The other lesson to learn is the use of social media.

z
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message into Google, which will take you to a forum, where someone has experienced this problem before,
an expert has offered a response and many thousands @blpan the same situation have resolved it the

same way!

Transpose this to an installation task in an airport. You have 50000 lights to install and a team of 50 people
doing the job. The first person goes to install it and finds that there is a fatitie Ipast they would have

phoned up the manufacturers help line, who will give you advice, you will modify the fitting and get on with

the job. The problem is, the other 49 members of the team will probably do something similar, getting
potentially many df SNBy (i a2fdziAzya G(GKIFIGd RAFFSNI FNRY G(KS 2N&A
This means that 50000 lights are fitted 50 different ways, leading to nightmares for the maintenance teams.

If this same situation has some form of project social imé&abl to back it up, then when the first incident
happens, the workecould do what is currently natural to most people!

Take a picture of the problemwrite about itandhashag the manufactureand classification.

The manufactureras part of the sudp chain has an account on this project social media platmohare
contracted to monitor it as part of their product suppofthey are notified that they have been tagged into a
post, reacting quickly, they post a solution with instructions on how solke it.

The other 49 installation tearmembers, have similar issues, but as they start to post, the social media
shows them other posts with the same hash tags, which they cananevtherefor all the installation team
have access to a single resolutionodification, which is traceable back to an official supply chain answer
This creates a Golden thread from the problem, the solution, the manufacturer and back to the physically
installed asset itself. Searchable, accountable itk current social meid platforms,not that hard to do!

The Construction Industry is notoriously conservative and take up of social media has been slow and patchy.
Butit has a quality that makes it an ideal medium for construction professionals and for companies to use to
gererate business. It is about people

Social media enables us to build, strengthen and develop new relationships with construction professionals
that would be impossible to sustain with just a telephone and factace meetings. As human interactions
are the key to successful construction business, social media is an indispensable tool.

If you want to learn more about how Social Media is impacting the construction industry and see how it
could influence the social outcomes of your project get in touch witlButcher.

Su Butcher at Just Practici



Electronic Data Management
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drawing board to computer aided draughting. This was a revolutiothan and their clients, however the

strict controls of a paper drawing in a hanging tank, that was updated on the original with pen, pencil and
scalpel were lost, as uncontrolled copies started to be emailed, incompatible line types, layer naming and file
structures made it almost a step backwards in productivity. It was only when strict electronic data
management rules were brought into play and enforced that we got the efficiencies promised.

My first true digital delivery was back intheeasly1 n n Qa3 g KSNB L ¢l & f dzOl1e& Sy?2
Victoria Station Upgrade project which had a strong and knowledgeable client in Transport for London

coupled with an excellent and forward leaning consultant. To help organise their data and enswgothe

team could trust what was in their Common Data Environment we used a standard created by the Avanti
LIN2Z 3N YYS® ¢ KA aProRé bfdavidioh Man@derhentSarStaddard Method & Procedured | @S
some excellent advice and structure to ensurjogpd data management within the project.

The key word in here is trust, so that people use that data as their single source of truth. For this to happen
the data needs to be well organised, good quality and following a consistent set of libraries arardsand

In 2007 the Avanti toolkit was +eritten and became the central standard in the UK driveEtM Level 2.

This was B$192:2007, which was adopted not just in the UK but also in many places around the world.

As the global BIM journey became moretora the need for a true international standard became more

pressing, resulting in thesO 19658uite of documents to replace them.

¢tKS4S L{hQa O2Y0AYSR 6AGK GKSANI t20F+t |yySEQa I NB
electronic data maagement.

It is however perfectly acceptable to carry on with a project that has require@8and PABL92 suite of

standards through to completion. It will take time for the new standards to be reviewed by a capable client

and their impactonwhati§ 2 0SS RSt AOSNBR FaaSaaSR FyR (GKS 9Lw d
changing one for the other in your documentation!

BS1192:2007

Originally published in 2008, this document is directly descended from the Avanti project put together to
ensurewe can both manage the production of AEC information. Primarily used to control data in the Capital
expenditure phase and to manage the CDE. This standard allows all members to trust the information
presented to them. The key concepts it talks about are:

The collaborative management processafW/In ProgressShared, Published, Archive)
Naming of containers (files, layers and objects)

Coding of Project, Originator, Divisions, Types and Roles

Classification coding to 1ISQ006 and Uniclasz015

Suitablity coding

Revision and Version numbering

Zoning (breaking up of information into systems, spaces and volumes

Is replaced bySO 1965@art 1 coupled with the UK Annex.

=A =4 =4 -4 -4 4 -8

It is still an excellent standard and should not be simply dismissed.



1ISO19650

There is some excellent guidance documentation written about 8@ 19658eries of documents by the UK
BIM Alliance which helps you match up the clauses in the standard with plain language advice. To read the
online documens use this data matrixade to read the latest publication:

Guidance Part 2:
Processes for Project Delive

Guidance Part 1
Concepts

ThelS0O19650 suite of documents follow the main principles of the original 1192 set (as well as the original
Avantidocument!) so all the work on OIR/AIR/EIR/PIM/AIM/BEP/TIDP/MIDP/CDE is not wasted!

Slight changes are:

A

A

PIR¢ Project Information RequirementsThis was Plain Language Questions (Ph@s3%
now clearer to many!

EIRg Exchange Information RequiremerisK S 02 y OS LI Kl ay Qi OKIF y3S
Employergo Exchange. This is supposed to be clearer, but | would argue that this new word

is slightly misleading ds (n&t ust about information at the point of exchange, but how that
information is authoed, authorised, managed, validated and much more, all leading to a
valuable digital asset delivery to the client (or employer) However the acronym EIR is
SY6OSRRSR AY La FYR GKS g2NR 9YLX 28SN) R2Say
CIRforCligha LYy F2NXIGA2Y wSIldZANBYSydGa gtayQd 3I2A

BS 1192017/ PAS 11922:2013

ISO 1965€/2:2018

contract appointment

9Lw

OSYLX 28 SNDa

AY T EIR (exchange information requirements)

Level of definition Level ofinformation need

PLQ (plain language questions)

PIR (project information requirements)

No existing terminology

t NE2SO0Qa

LY T2NXYI @

No existing terminology

t NP2S0Oi0Qa

LYT2NXYIFdGA2Yy LU

No existing terminology

5St AQOSNE GSIYQa
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No existing terminology

Information delivery risk assessment

BIM Level 2 BIM according to 1ISO 19650
No existing terminology Information management function
CDE area CDE state

Part 1 deals with thenanagement of Electronic/ Digital Data Management setting out the principles and

concepts.

Part 2 deals with the delivery phase of the lifecycle so theeafeplaces PAS1192 part 2 for dAPEX

information management standards.



Here is a comparison of some terms between the UK BIM Standards and the International BIM Standards

BS 1192017/ PAS 1192:2013 ISO 1965€1/2:2018
Employer Appointing party
Qupplier Appointed party
Plain LanguageQuestions (PLQ) Project Information Requirements (PIR)
CommonData Environment (CDE) aredd Common Data Environment (CDE) states
Information / data suitability Information container status
Volume strategy Federation strategy and a container breakdown structur
Level ofDefinition (Detail / Info) Level of information need
Roles Function
Folder/File naming convention Information Container 1D

Other changes in the move from a BS to an International standard are:

A The identification of information containers (naming convention) in the UK Natimaéx to BS EN
ISO 1965@2 has been adjusted in response to industry feedback since the publication of BS 1192 and
PAS 1192.

However, in my opinion this is stilceazyhang up from when information was outside a CDE and

was exchanged via CD or USB. fdmaing convention defines information that should be (and in

most cases is) included in the metadata for the container in the CDE system. This naming convention
only encourages data to be extracted and placed into uncontrolled systems or exchange methods.

Field Summary

Project What project does this information container relate to?

Originator Which party is responsible for producing this information container (as defined in the
detailed responsibility matrisx)?

Functional Break- Which functional aspect of the project does this information container relate to - for

down example system, work package, design topic?

Spatial Breakdown |Which spatial aspect of the project does this information container relate to - for exam-
ple region, location, floor level?

Form What is the nature of this information container?

Discipline Which (technical) branch of the industry is responsible for producing this information
container?

Number Sequential/grouped number to make the ID unique when all other fields are taken into
acoount

A BIM maturity is described n BSENISO19650A y G SN¥a 2F aqadl 3Saé¢ NI GK
used in PAS 1192

If you have read or listen to any of my thoughts on this, you will know that | disapproved of the

original levels and especially of thes RIS ¢  RA I+ 3 PROPlGoKintaithe wiory] § R

direction in the first place! By concentrating on levels, we created a race for the finish where how
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Increasing benefit from existing & new digitally supported & enabled processes Business Layer

>

Object based server
information models

Federated information models Federation information

models Information Layer

Structured data

Structured data
Increasing benefit from Unstructured (BIG) data
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BS ENS0196501:2018Figurel ¢ A Perspective on stages of maturity of analogue and digital information management

A Employer/Client = Appointing party. Delivery Partrdread appointed party (tier 1$upply chain =
appointed party (tier 2 and below). The ISO 19650 term depends on where in the hierarchy the
supplier is located.

This definition is good for international language and projects as well as helping tp ttlangs.
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BS ENS0196502:2018 Figure2 ¢ Interfaceshetweenpartiesand teams Totne purposeoTt Informationmanagement



Workflow
The workflow we have all got used to from the Avanti methodology antiiB3 is still the same well proven
and trusted process. The only clarification is that the Archiveaisitl include all the audit trail of changes

throughout the history of all pieces of data. This underlines the trust and value delivering the Golden Thread

required in the Hackitt report.

L {m@réh re-iterating some of the points about the workflows, buhbroughly recommend reading the
standard, or one of the many guides and attending t8® 1965@ourse available through the Digital
Advancement Academies.

1 Work in Progress is the only state where information is generated and amended

1 Ensure you haveosne form of combined automated & manual checking process in place that will
ensure that before it becomes shared, all the information is quality assured against the standards
you set in the EIR.
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AYF2NXYIEGA2YE {H aGFGdzad ¢KAAa aid2Lla adaNLINAasSa K

f .2dz Oy LlJzofAaK wCLQ& &i0NFAIKG 2dzi 2F GKS 2Lt
correctly labelled

f Ifach y3S Aa NBIdANBR (2 | akKINBR LASOS 2F AyT2N

T LT AYyF2NXYIGA2Y AayQli 2F dzasS G2 GKS Of ASyd o dzi

LJdzo £ A A KSR & i NI A Aléhg with afl Gz NIBKZEA 30A! 2NOGAKKA ABSENR A 2 v &
2F SPARSY OS¢ 2F (KAAa LIASOS 2F AYyTF2NXI A2y D

9 The Published area is owned and maintained by the owner/ operator. It costs money to ensure this

information is up to date, so only information that is valuaf@dador paid for!) will be stored here.
9 If published information needs changing, then back to WIP it goes!
1 Inacommon data environment, fileased information should never move about, its state and
status metadata should just change controlling the secldbtgess to it.
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BS ENS0196501:2018Figure10 ¢ Common Data Environment (CDE) Concept

G2



Status codes for information containers
These have been updatesihce B9192:2007 so they are of a more useful and granular level.

 StatuscodesheRSTFAYS GKI G | LASIGEBeT2REAYF2NNIGA2Y A&

T LT 2yS R2SayQi SEA&AG Ay (GKS &aidl yRINR GKI G &adzi
BIM protocols standard and describe it using plain text.

1 Never have these as part of your naming cartian!

Code | Description | Revision
Work in Progress (WIP)
S0 | Initial Status | Preliminary revision & version
Shared (NorContractual)
S1 Suitable for Coordination Preliminary revision
S2 Suitable for Information Preliminary revision
S3 Suitable forReview and Comment Preliminary revision
S4 Suitable for Stage Approval Preliminary revision
S5 Withdrawn N/A
S6 Suitable for PIM Authorisation Preliminary revision
S7 Suitable for AIM Authorisation Preliminary revision
Published Contractual
Al Authorised and Accepted Contractual Revision
Bl Partial SigrOff (with Comments) Preliminary revision
Published (for AIM acceptance)
CR | As Constructed record document | Contractual Revision

Revisions and versions
9 A version is a subdivision of a revision
1 In WIP the versions all begin with a P and have numbers such as 1.1, 1.2 etc.
1 In Shared we have revisions beginning with P and have numbers such as 1, 2 etc. (notice no WIP
versions)
1 Once P1.5 has been sharedRds it also forms the starting point for P2.1 and so the process starts
again!

1 Never have these as part of your naming convention either!
T CAtftSa FINBE ySOSNI Y2OSR | NPdzy RT GKSANJ adl Gdza OKI
1 This may seem strge at first, but the sequence could be:
P2 (51-57) (| P2.5
P1(51-57)¢ PL5 | S

C1 (A1)

CR(CR)




CAPEXformation Management

PASL192-2 andISO 1965@
Both standards are very good, along with a myriad of guides, notes and other publications.

The main focus iICAPEXformation management is around the following diagram that first appeared in
PASL1922 and has been updated for thH8O 1965@uite of documents.

BS ENS0196501:2018Figureli ¢ Information Lifecycle witlauthors overlay

Managemenbf data in both theCAPEX4nd OPEXphases of the lifecycle revolves around the Common Data
Environment which we have covered in a previous chapter.

This CDE is preferably the same set up, but a different physical systém flifferent phases.

TheCAPEXMformation management phase starts when the client briefs the potential delivery partners,
handing over relevant existing asset information and various documents such as an EIR that includes their
desired outcomeThroughout the lifecycle, there are defined stakeholdecision pointgCritical Success
Factors and Outcome Statementlat will need to be satisfied with information packages from the delivery
team. These stakeholders come in the form of client, eret asd authorising organisations. Each will need

an information exchange delivered at the right moment to help them make the decision.

Throughout theCAPEXhase the delivery team need to ensure that the digital asset they are creating
delivers value tavhoever is paying for it. Without value, there is little hope in it being delivered.



