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Learning Objectives
At the end of this class, you will understand:
 The advantages of using your own subassemblies
 The benefits and struggles of integrating a CDE with AutoCAD Civil 3D
 Using third party software within AutoCAD Civil 3D to help deliver your designs

Description
This class will discuss Jacobs’ implementation of AutoCAD Civil 3D, starting a 3 year journey in
preparation for the UK BIM mandate. This will include how Jacobs determined which project we
would use as a pilot, and identification of candidate projects for the early adopter schemes
proposed for our UK Highways BIM implementation plan. The discussions will continue by
talking through the issues faced and resolutions implemented, including the need to create
standard Subassemblies to allow us to have greater control over models when compared to the
out of the box subassemblies and the need to re-create them due to construction setting out
issues. The class will conclude with a discussion on the implementation of ProjectWise on
Jacobs BIM projects, developments with Bentley to improve the AutoCAD Civil 3D integration to
allow the industry to continue using AutoCAD Civil 3D effectively, and the use of 3rd party
software that is integrated into AutoCAD Civil 3D to allow us to deliver all aspects of 3D.

About the Speaker(s)
Duncan is a Consultant with Jacobs in the UK. Duncan received his MEng in Engineering
Science from the University of Oxford in 1999. He has over 17 years’ experience working in the
design of major highways infrastructure projects in the UK and Ireland, from initial concept stage
through to construction.
He is leading the development and deployment of BIM processes within our UK highways
business and takes an active role in developing content for AutoCAD Civil 3D, working with our
design engineers to find efficient solutions to design modelling problems, and standardising our
workflows.
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Stephen is a Senior Technical Specialist with Jacobs in the UK. He has over 15 years’
experience in the highways sector working on major infrastructure projects. Stephen has been
instrumental in driving BIM implementation and consistent delivery processes across Jacobs
Highways business in the UK over the past 3 years.
He takes a leading role in Jacobs’ long standing relationship with Autodesk on a number of
technologies including AutoCAD Civil 3D and initiatives to bring efficiencies to company
projects, wider business and the industry.

About Jacobs
Jacobs is one of the world’s largest and most diverse providers of full-spectrum technical,
professional and construction services for industrial, commercial and government organizations
globally. The company employs 50,000 people and operates in more than 30 countries around
the world.
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Planning
The Acorn
In May 2011, the UK Government published their construction strategy. This strategy called for
a profound change in the relationship between public authorities and the construction industry to
ensure the Government consistently gets a good deal; it focused on replacing adversarial
cultures with collaborative ones, and demanded cost reduction and innovation within the supply
chain.
As part of the objectives to achieve this strategy, Building Information Modelling (BIM) plays a
key role. The construction strategy introduced a mandate that:
Government will require fully collaborative 3D BIM (with all project and asset information,
documentation and data being electronic) as a minimum by 2016.
GOVERNMENT CONSTRUCTION STRATEGY, CABINET OFFICE, MAY 2011

The deadline for requiring all centrally-procured schemes to achieve this fully collaborative 3D
BIM was set as 4th April 2016.
In order to educate and prepare the infrastructure industry in the UK for this mandate, a number
of BIM seminars were held in late 2011. We attended one followed by an Innovation in Design
conference in early 2012. These events espoused the benefits of BIM to design and
construction, primarily focusing on the advantages of parametric intelligent 3D models; these
models have design intent stored with them so that, for example a kerb knows it’s a kerb and it
is attached to the edge of the highways. When the design is amended all other elements that
comprise the design automatically update to reflect the new conditions within the constraints of
prescribed parameters.
We had previously investigated AutoCAD Civil 3D in 2008, but we came to the view that the
product was not yet ready to add to our existing suite of highway design tools for the type of
major highway design we undertake globally. In late 2011, we received a demonstration of the
2012 release of AutoCAD Civil 3D in combination with Savoy Computing’s AutoTrack Junctions
tool (which would later become Autodesk Vehicle Tracking). The real-time design with dynamic
updating capabilities of this solution convinced us that it was appropriate to re-evaluate the
technological advancements of AutoCAD Civil 3D to determine whether it could now give us the
confidence to undertake major highway design with this toolset.
We had been working with contractor Skanska, as their designer, as part of an Early Contractor
Involvement (ECI) contract for Highways England (then known as Highways Agency) on the
M19 Junction 19 Improvement scheme for a number of years, taking the project through the
preliminary design phase and working towards statutory planning consent. Skanska had an
internal mandate to implement BIM on all their projects going forward, and so approached us to
gauge our appetite for advancing BIM on the M1 Junction 19 Improvement scheme when it
commenced detailed design, subject to the project receiving planning consent.
This provided us with an ideal highways project to investigate and develop BIM processes and
workflows. We would have plenty of time to plan the requirements for BIM and so ensure project
success.
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M1 Junction 19 Improvement scheme therefore became our pilot UK highways BIM project.

Getting Started
With a pilot scheme in place, attention turned to our approach and the strategy we would adopt
in order to develop BIM on one of the first UK highway infrastructure projects for a major client.
We sought out available UK standards amongst other globally available BIM documentation and
it became clear that there was a lack of such documentation. When we started the pilot scheme,
only BS1192-1 regarding collaborative working was publically available to us. We also found
that there was little to no other UK BIM infrastructure schemes out there where the design had
been fully developed in a collaborative BIM environment. This reinforced our belief that in the
highways infrastructure market there had been no real appetite for BIM, intelligent 3D models or
clear definition of what BIM actually was and would achieve. There was certainly no client driver
for BIM at this stage; there was limited awareness of what it was or the benefit, and the UK
highways infrastructure market faced a real lack of skillsets to deliver BIM to this degree. The
technology was very much in its infancy in the UK; we would over time become a key player in
proving its potential to the UK market.

A Year in the Making
The pilot scheme represented an opportunity for Jacobs to begin its BIM journey and prove its
value to projects. This wasn’t a tacked on exercise at the end of the design process where we
would produce a 3D conversion and call it BIM; we didn’t believe, and nor did the contractor,
that there would be significant value in such an approach.
Understanding where the industry currently stood with BIM was invaluable, and was the
precursor to what turned out to be 12 months of planning with the contractor. We always put a
critical focus on planning for projects, including those that ask for or require BIM. It is an
imperative part of a BIM project deployment process.
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PLANNING TIMELINE

BIM Aims of the Pilot Project
Our goal was to ensure we could design from the get go intelligently in a collaborative 3D
environment and reuse these models and data for other required tasks in later phases of the
project. One of the key requirements being that the contractor wanted to set out the scheme on
the construction site directly from the models, essentially loading them directly into the
equipment and plant with minimal to no processing of the models beforehand.
Realistic BIM goals for the project were set:
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Implementation
Making the Change to AutoCAD Civil 3D
Previously we designed our highway geometry using a string-based modelling tool which has no
direct relationship between any of the design elements, and instead produces the top surface of
the design. In order to realise the benefits from collaborative 3D modelling, we needed to
produce designs that represent the total volume occupied by the road box and earthworks
topsoil. This meant a fundamental change to the way we model our designs.

COMPARISON OF TRADITIONAL ROAD GEOMETRY MODELLING TOOLS AND AUTOCAD CIVIL 3D

During the previous period of planning, we had established that AutoCAD Civil 3D was capable
of modelling the road geometry in a fully volumetric 3D output to a level and complexity required
for our scheme. As the process for modelling in AutoCAD Civil 3D is fundamentally different to
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the way we modelled in our previous tools, we undertook some training in the use of the
software; this was led by our technology support service within Jacobs.

AUTOCAD CIVIL 3D TRAINING

On commencing modelling, while the stock subassemblies gave us a starting point, it quickly
became apparent that they wouldn’t cover the needs of UK schemes and in particular the M1
Junction 19 Improvement scheme. We needed pavement elements with shapes for each of our
6 material layers; we needed earthworks that included depths for topsoil; we needed triangular
concrete drainage channels. We developed a library of subassembly components using
Subassembly Composer.

JACOBS’ CUSTOM SUBASSEMBLIES PALETTE
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JACOBS’ CUSTOM SUBASSEMBLIES

Modelling a scheme with a new toolset to a fixed design programme with a committed date for
the start of construction is a significant task. To ensure programme success, we established a
cut-off date which would allow us sufficient time to revert back to our previous design tools, if we
felt it necessary, and still achieve the construction date. After three months of modelling using
the preliminary design as a guide, we had an initial road geometry model for the scheme which
we could now share with the contractor and Highways England – and we had confidence that
we could complete the scheme using AutoCAD Civil 3D within the agreed design programme.

M1 JUNCTION 19 IMPROVEMENT AUTOCAD CIVIL 3D MODEL
(IMAGE CREDIT: JACOBS / SKANSKA / HIGHWAYS ENGLAND)
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M1 JUNCTION 19 IMPROVEMENT SUBASSEMBLIES (IMAGE CREDIT: JACOBS / SKANSKA / HIGHWAYS ENGLAND)

Limitations
Once we had the geometry modelling established, we needed to consider other disciplines. As
part of our planning process, we had already made the decision that we weren’t going to
attempt to introduce new workflows and design procedures to all our design teams; we needed
to make one change at a time. However we still needed representative objects for each element
of the design to be included in the federated coordination model in order to make clash
detection and resolution meaningful. This meant a number of disciplines would continue to work
in their traditional and largely 2D design processes, with the designs then converted to 3D
models.
The bridges posed a particular challenge; they were curved both horizontally and vertically, and
also had superelevation applied within the limits of the structure so the whole deck had to twist –
and the model had to match exactly the geometry of the road corridor. We ultimately
accomplished this using a mixture of AutoCAD Civil 3D and 3D AutoCAD. Custom
subassemblies were created for the bridge decks; these enabled the decks to follow exactly the
road horizontal alignment, vertical profile and superelevation properties. Additional profiles were
created to control the lower elevation of the curved beams. The more straight-forward
abutments and piers were modelled, based on the 2D design drawings, using the standard
AutoCAD 3D modelling tools. While these techniques gave us elements for the bridges we
could use in the federated coordination model, it was recognised that this wasn’t the long term
solution for 3D modelling of bridges.
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M1 JUNCTION 19 IMPROVEMENT BRIDGE MODELS (IMAGE CREDIT: JACOBS / SKANSKA / HIGHWAYS ENGLAND)

Other disciplines, such as safety barriers, lighting, and technology were modelled using a
mixture of AutoCAD Civil 3D corridors (for linear objects) and AutoCAD 3D objects (for discrete
elements).
These models were then brought together into Navisworks where clashes and other design or
constructability issues could be identified and resolved.

Information Use is Key
In October 2013, the M1 Junction 19 Improvement scheme started construction on site. While
the contractor had been working with his supply chain to develop processes for reading the
AutoCAD Civil 3D corridor data into the machine control systems used on the excavators, it
quickly became clear that there were issues with the setting out data that was being extracted.
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EARTHWORKS EXCAVATION UNDER MACHINE CONTROL

Point Codes within the subassemblies define where lines are generated within the corridor
model, and where data is available for setting out. These point codes were set as a mixture of
hard-coded values and user-defined parameters within the subassemblies we had created;
point codes had been created at all key geometry points within the subassembly. However this
resulted in duplicate data at many locations within the design. The contractor received two sets
of setting out data for two identical lines where only one was required; additionally, while we as
designers were familiar with all the point naming within the corridor models as we had been
working with the models for the last six months, the contractor was less familiar with the naming.
As there were several points within the cross-section with the same name (both sides of the
road have a verge, both sides have a hard shoulder), it was difficult for the contractor to
describe which line within the setting out data they were working with – they were used to lines
on the left side of the design alignment being coded with a left identifier and similar for the right
side.
After a review of these issues with the contractor, it was determined that there were two
practical options for providing the necessary clarity to the setting out data. The first option would
be for the contractor to process the data they received from the models by deleting duplicate
information and renaming the lines. This option would be a high risk solution as it would require
the contractor to interpret the data they received to determine the design intent. It would also
need to be repeated each time an updated set of design data was issued. The second option
would be for us to create a revised set of subassemblies and rebuild the design. This would
enable us to provide the contractor with a clear and unambiguous set of design information
which would remove the need for the contractor to interpret the design intent. We recognised
that our investment of time now would also benefit future projects.
In addition to incorporating enhancements resulting from lessons learned during the design of
the scheme to provide efficiencies in modelling, the main goal of the revised subassemblies was
to provide the engineer undertaking the corridor design with full control over the Point Codes
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used within each subassembly. All point code names would now be set via a user-defined
parameter. All point code names would be automatically prepended with either Left or Right
relating to the side of the assembly. While all subassemblies would always have a point code at
the outer-most point furthest from the baseline, all other point codes could be switched off. This
enables the designer to provide only the necessary data required to uniquely define the
geometry to enable the contractor to set out the scheme. Where the left and right denotation is
insufficient to uniquely identify a particular point within the assembly, as the point code names
are user-defined, additional information can be added to the name to provide uniqueness.

REVISED JACOBS CUSTOM SUBASSEMBLIES

An important lesson had been learnt: clarity and understanding of information is key.
Subassemblies are a significant source of this information within the corridor and so it is
essential to think about what information is required once the model leaves the design office
and ensure that this information can be clearly communicated and understood.
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REVISED PALETTE OF JACOBS CUSTOM SUBASSEMBLIES

The rebuilding of the corridor models using the updated subassemblies commenced in July
2014 and was completed within six weeks. These revised models enabled the contractor to
work efficiently and for construction to proceed on programme.

Deployment
Expanding Beyond the Pilot
As a business we had to start thinking bigger and smarter around BIM beyond an individual
project. There is a proven way to align the use of new technologies and procedures such as
BIM with business outcomes like better quality, increased client satisfaction, smarter
programme delivery, and improved profit margins.
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We utilized Autodesk and their expertise in BIM planning to begin a partnership on developing a
Jacobs business strategy for integrating BIM driven by ROI, and implementing a common
approach and standard technology toolsets for our business sectors.
The global programme encompassed 140 online offices with regional sector teams working with
the business, project teams and IT to scope, develop, test and implement BIM project
deployment processes and a standard “toolkit” of templates and procedures that were ready for
business sector and project use.
Embarking on this initiative for the global business, key goals included an agreed enterprisewide roadmap with a BIM adoption and implementation strategy for each business sector,
strong engagement and support from all senior leadership levels with regular communication
out to the business on progress, consistency, quality and efficient use of project design
information. The initiative also included a workstream team responsible for the development of
the standardised discipline tool kits which could be easily deployed into business sectors and
projects. For highways, AutoCAD Civil 3D was absolutely essential to our workflows.
To support the direction of BIM, the company put in place a business wide group of leaders
tasked with steering Jacobs towards best practice in the BIM environment. In addition to this,
the highways business also introduced a sub-steering group of leaders responsible for providing
direction to the community of BIM users within the highways delivery offices.
To ensure the company direction of BIM was appropriate and in line with industry best practice,
Jacobs and Autodesk engaged with the wider highways industry, and provided valuable input to
client BIM working groups and technology groups such as the AutoCAD Civil 3D Futures Forum
which is a key collaboration forum for scoping new AutoCAD Civil 3D features and ideas against
client and industry requirements.
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With governance in place around the business direction of BIM and standard company
processes and procedures beginning to take shape, we began considering new projects to
implement and refine our BIM processes and procedures on. This led us to our second BIM
highways scheme, A160 / A180 Port of Immingham in the UK.

Standards Arrive
2014 saw the publication of a number of BIM related standards: PAS 1192 parts 2 and 3, BS
1192 Part 4, and later in 2015 PAS 1192 Part 5. These standards built on the already published
BS 1192 Part 1 to cover information management processes in both the construction and
operational phases of a project, information exchange requirements, and data security.
2014 also saw the publication of a data and CAD standard – Interim Advice Note 184 – by
Highways England. This set out, inter alia, a specific implementation of the requirements of BS
1192 Part 1 for file naming and layer naming. While there would be little value in retrofitting this
implementation to our existing projects, the requirements would be put in place for future
schemes.

TIMELINE OF PUBLICATION OF STANDARDS IN RELATION TO OUR SCHEMES

Our BIM toolkit, developed within the highways environment on the M1 Junction 19
Improvement scheme, was further tested and refined on the A160 / A180 Port of Immingham
scheme. This would enable the components of the toolkit to be formalised for roll-out to a wider
portfolio of schemes; however the toolkit will not be a static set of documents – it will continue to
evolve and be improved.

Clients Drive BIM Development
With the BIM mandate deadline of 4th April 2016 fast approaching, highways clients –
particularly Highways England – focused on what the Level 2 requirements meant in practical
terms for delivery of their schemes. Up to this point, much of the BIM development within the
highways industry had been driven by the designers and by the contractors. Understandably,
this meant that focus of this development had been on the aspects that brought maximum value
during the design and construction phases. It was now timely for the client to drive this
development, through contractual terms, through standards, and through outputs of working
groups and other forums. This brought operational and maintenance requirements of BIM to the
fore and emphasised the need to manage asset data, leading to the release of the Asset Data
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Management Manual (ADMM) which set up the information required about different asset types
at the handover from construction to operations and maintenance.
One key change was the unambiguous contractual statement that the Project Information Model
(PIM), which consists of the 3D geometrical models and all the associated asset data, takes
precedence over all other outputs. While it is a facet of BIM that drawings and other 2D outputs
are directly derived from the 3D models, where discrepancies occur it would be the PIM that
would be the definitive source of information. This would be a significant challenge for design
teams who were used to making minor amendments to drawings.
Highways England also acknowledged that the change to BIM processes and workflows
wouldn’t happen overnight within the industry. The Smart Motorway Programme was selected to
drive BIM deployment within Highways England’s supply chain. This is a programme of 41
schemes being delivered by three design joint ventures and three construction joint ventures
through a series of scheme tranches. The aim is for there to be continual improvement from
tranche to tranche with new processes, workflows and technology implemented when it is timely
to do so.
To help drive BIM development, the Smart Motorway Programme also established a series of
peer-to-peer groups across the disciplines and also specifically for BIM. This enables best
practice, ideas and problems to be shared across the supply chain while also driving
consistency in BIM implementation. As part of this spirit of sharing and collaboration, we
submitted Jacobs’ AutoCAD Civil 3D subassemblies and associated drawing template to
Highways England’s Knowledge Bank enabling them to be shared with the industry. These
components and template are fast becoming the standard for major highways schemes
designed using AutoCAD Civil 3D within the UK.

Taking BIM Beyond AutoCAD Civil 3D
With competency and confidence growing with AutoCAD Civil 3D on the pilot project, it was now
time for Jacobs to review other disciplines within its highways engineering toolset. Two
particular areas of interest were Signage and Road Markings which had to date been a manual
2D design process with little flexibility for reuse of information, and required rework to
incorporate design changes and visualising designs in various formats for collaboration
purposes.
The successful implementation of BIM practices on Jacobs’ highways schemes has been
significantly facilitated by the partnership between Jacobs and Causeway Technologies. This
has resulted in the enhancement and ongoing development of Road Marking (PDS Line) and
Signage (PDS Sign) software within Causeway’s Professional Design Suite (PDS).
When the two companies began discussions in 2012, the Line and Sign software modules were
very traditional, designed for use with 2D drawings to meet the needs of the industry at the time.
The software’s ease-of-use and productivity capabilities offered the industry considerable
benefits.
Consequently, Jacobs and Causeway entered into a dialogue to identify enhancements needed
to work with 3D models and BIM data. A key focus of ours was leveraging the valuable highway
data produced within AutoCAD Civil 3D. We were looking for a fully integrated toolset. Both
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Jacobs and Causeway committed to development that would result in considerable business
and industry improvements.
These improvements would ultimately benefit Jacobs’ projects and clients. This was achieved
by the two organisations collaborating on visual 3D model outputs, reducing costs of re-working,
standardisation and the availability of asset data. A key component was the integration of the
Line and Sign tools with AutoCAD Civil 3D. The design functions interacted with AutoCAD Civil
3D corridors and surfaces, enabling the road marking designs to be linked to the AutoCAD Civil
3D corridor – if the corridor moves, the road markings and sited signs moved with it. Similarly,
the level information for positioning the road signs was taken directly from the AutoCAD Civil 3D
surface.
These solutions also integrated successfully through outputs to Navisworks and Infraworks for
3D coordination, collaboration and visual design uses.

3D SIGN AND LINING MODELS INCORPORATED INTO NAVISWORKS
(IMAGE CREDIT: JACOBS / SKANSKA / HIGHWAYS ENGLAND)

Our BIM journey up to this point had largely been about modelling in 3D – the focus of the early
BIM seminars. However BIM is about more than 3D modelling – it is about data. Our attention
now switched to how we could leverage the data contained within our models and put it to
greater use. This data is important for informing design decisions and is provided in design
schedules to the contractor. The goal was to re-use the data that had been created as an
inherent part of the geometric design without having to re-enter it into schedules and forms.
This data could include information such as:
 The width of a verge
 The setback of a safety barrier
 The height of a retaining wall or earthworks slope
The reporting tools that were available to us within AutoCAD Civil 3D didn’t provide the data we
were looking for from our corridor designs. We therefore set about developing our own utilities
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to extract the data directly from the corridors using the published API. These tools enable us to
export to either Excel format or XML data taken directly from the subassembly properties as
they are applied to the corridor.
Additional output parameters were also added to our subassemblies to increase the amount of
geometric data that is available through these extraction tools.
These tools enable us to fully leverage the data embedded within the corridors for engineering
design analysis, with a view to integrating with an asset management system.

DATA EXTRACTED FROM AUTOCAD CIVIL 3D CORRIDOR

The models we produced also proved valuable for construction planning and sequencing. On
the A160/A180 Port of Immingham scheme, the 4D sequencing undertaken by the contractor
Costain was instrumental in demonstrating that the new proposed new bridge beneath the
busiest freight railway line by tonnage in the UK could be constructed within the Christmas
closure of the railway line and so obtain approval from Network Rail.
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4D CONSTRUCTION SEQUENCING (IMAGE CREDIT: JACOBS / COSTAIN / HIGHWAYS ENGLAND)

ProjectWise
Large highways projects generally require teams working in multiple offices. In order to work
efficiently, all these teams require access to the current design information. This access to a
“single source of truth” is a key facet on BIM through the use of a Common Data Environment
(CDE). Jacobs’ standard CDE across our business is Bentley ProjectWise.
ProjectWise integrates with AutoCAD Civil 3D to manage data shortcuts. This integration
enables AutoCAD Civil 3D to be used much the same as if the data were stored on a local or
network drive but provides access globally together with full audit history and file management.
However there are a number of challenges relating to managing a large AutoCAD Civil 3D
project across a distributed team. Data shortcuts enable information from one model to be
referenced into another model and used as an integral part of that design, but this interlinking
and interaction of design data between different design files means that a change to one design
element can have a knock on effect on many other design elements. It is therefore important to
understand those relationships so that the implications of design changes can be understood.
Initially, we were challenged with determining the relationships between individual data
shortcuts, which impacted our ability to understand the implications of design changes. In order
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to address this issue, we engaged with Bentley to develop a solution satisfying these needs.
Through regular feedback and testing, a revised dependency viewer within ProjectWise
Explorer was developed. This now has the capability to list dependencies at an individual data
shortcut level. An additional tool – ProjectWise Data Shortcut Project Editor – was also
developed. This tool provides full interrogation of the data shortcuts for a project. The
information available includes:
 The source file for each data shortcut
 Any errors with any data shortcuts, such as missing source files
 How many other files are using each data shortcut, and which files
 Graphical formats for presenting the interrelations between source files, data shortcuts
and other design files
There are also additional functions available for renaming data shortcuts and producing reports
in Excel format.

PROJECTWISE DATA SHORTCUT PROJECT EDITOR

PROJECTWISE DATA SHORTCUT PROJECT USAGE EXPLORER

This enhanced functionality has been incorporated into the standard ProjectWise release,
available to all licensed users.
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ProjectWise manages the data shortcuts folders and XML files as a single packaged file that is
automatically unpacked on demand. However this packaged file needs to remain at a consistent
version within ProjectWise for the relational links to be maintained. For these requirements to be
achieved within a design and approval workflow, this packaged file needs to be set at a Team
Shared status but still remain in an editable state. This generally requires a particular
environment to be created within ProjectWise to enable this special status. This status is a
standard method within the BS1192 workflow for ProjectWise.

Projects Galore
With small, strategic pockets of competent project expertise in AutoCAD Civil 3D within one
office we began to address the wider business need and the many BIM mandated projects
appearing in other offices and regions. We needed new teams to be able to use the new
technology and processes with the ability to work independently from our core development
team. How could we use our BIM transformation initiative to bring around the change in mindset, skills required and processes on a wider business scale?
There are several areas of consideration with transformation initiatives within a business and
how to instil the change in order to achieve success.
Expanding from the informed core offices – starting small with achievable goals but ensuring
there is scope for continual incremental improvement through inclusion of more projects, offices
and geographies and refinement of processes. What mechanisms can be put in place to release
information and support new teams?






Engage with the business at the highest level to garner support and buy-in for our
successful, proven processes – The business structure of the BIM highway team
allowed us to build a business roadmap and communications strategy to keep our UK
Highways staff informed on the direction being taken through various mediums. An
informed business increases awareness, sparks interest and fosters a desire to learn
and get involved.
Training, Training, Training – An informed, educated business needs to deliver training
in new technology such as AutoCAD Civil 3D to meet BIM requirements. There is a need
for teams to understand the roles and responsibilities in terms of strategy,
implementation and delivery beyond just the engineering tools. Have a concrete training
plan – where are the projects and staff? What skills do we need and where?
Incentive – To achieve the value of the downstream uses of BIM, teams need to follow
the training and processes provided. Reverting back to traditional methods impacts
deliverables and client cost savings.

Looking to the Future
We started this journey into BIM with the focus being on 3D modelling and intelligent parametric
modelling. While 3D modelling is important for achieving collaborative designs and resolving
construction issues early on, it is not the aspect of BIM that brings the greatest value as a
scheme moves into operation and maintenance. Clients need well-structured and organised
data to enable them to move to a proactive rather than a reactive response to maintenance
issues; they need to plan and anticipate interventions to their infrastructure. A 3D model may
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give you an easily accessible interface to the data, but it is the data itself that is important. This
recognition has led some clients to redefine BIM as Better Information Management.
What does this mean for AutoCAD Civil 3D? There is a lot of useful data embedded in the Civil
objects. The product enhancements that have come with the 2017 release have provided tools
to start to unlock this data and make it available for other purposes. We at Jacobs have
developed tools to further exploit this data, and to maintain links between this data and the
source 3D objects. This is where the highways industry – in the UK certainly – is heading. We
would therefore welcome further developments in AutoCAD Civil 3D enabling the data
contained in the models to become more accessible.
We are also looking to globalise our processes and solutions by working with our colleagues in
the USA, Australia and New Zealand.
While the mandate for BIM in the UK is currently set at Level 2, there are already plans to move
towards Level 3 by April 2019. Seen as the Holy Grail, this implies true collaboration for the
whole lifecycle of the infrastructure asset using a single, shared model held in a centralized
system. There is an aspiration that all parties can access and modify the same model. There is
uncertainty in the industry around these suggestions with copyright and liability questions to
address. We also need to accept that the technology isn’t necessarily aligned to current and
future needs so continued work with providers like Autodesk and the industry forums continues
to be important.
In summary, we suggest a roadmap for deploying BIM to a business should include the
following steps and approach:

BIM ROLLOUT APPROACH
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