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What Do You Get If You Cross 1 Engineering Consultant and 9 Architecture Practices? The 

answer, a large development project.  Co-ordinating large projects is always a challenge, much of the 

challenge comes from the co-ordination of people and not always the technical complexity of the design.  

The basis of this class is the speaker’s experience at the sharp end of the process on a £1.1bn mixed use 

development comprising 5,000 residential units, 150,000m
2
 commercial and academic research space 

plus associate shops and community facilities.  As part of this class we will look at the whole workflow 

from receiving data, collating data, building infrastructure models in Civil3D, through reviewing and 

federating models in Navisworks and resolving co-ordination challenges.  The class will step through the 

processes and workflows, highlighting the critical milestones when processes need to be set. Then look 

at ways to improve co-ordination and point out the pitfalls that can stop effective co-ordination. 

Learning Objectives 
 

At the end of this class, you will be able to: 

• Understand the requirements of multiple disciplines collaborating on large scale projects 

• Set-up effective data management processes 

• Understand common problems, pitfalls and how to resolve them 

• How to control the collaboration process 
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About the Speaker 

 

 

Ian Philpott graduated from Oxford Brookes University in 1996 with a Bachelor’s degree in Civil 

Engineering. Since graduation, Ian has worked for both contractors and consultants on a wide 

variety of infrastructure-related projects. He now specialises in 3D modelling of complex 

infrastructure projects and championing the use of 3D modelling and Building Information 

Modelling (BIM) processes throughout a team based in 5 U.K. office locations. Ian also chairs 

URS Corporation’s U.K. and Ireland AutoCAD Civil 3D Steering Group, which is responsible for 

developing the standards, templates, and workflows for the use of AutoCAD Civil 3D software. 

Ian has just completed Phase 1 of a £1.1 billion mixed-use development in which he used 

AutoCAD Civil 3D software and Navisworks project review software to coordinate the design of 

the highways, infrastructure, drainage, utilities, and external building interfaces. He has now 

moved on to a major urban-regeneration project, where he is responsible for project-wide BIM 

processes and model coordination across various disciplines. 

@Ian_Philpott 

ian.philpott@urs.com 
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Introduction 
 
Large development projects provide a challenging environment for collaboration and co-
ordination, lots of disciplines, generally multiple consultants each with their own aims, goals and 
visions for the project.  Now consider the complexities of a project where you are building a 
development on the scale of a small town with multiple consultants performing the same 
services on different parts of the site. 
 
Whether you call it a BIM project or good old collaboration that we’ve been doing for many years 
to get the job done the targets are still the same.  However, how often do projects co-ordinate / 
collaborate in the idealised ways of the standards and best practice guides?  In my opinion 
NEVER!!  So how do we get the job done in the really world? 
 

Background 
 
The background of this class is personal experience, predominantly from the North West 
Cambridge Project below, with a few gems of wisdom from other projects 
 
Disclaimer – The projects mentioned have not been singled out as good or bad examples, they 
are just of the size and complexity to generate the typical scenarios engineering professionals 
are called upon to solve on a daily basis. 
 
North West Cambridge – £1.1bn mixed use development comprising 5,000 residential units, 
150,000m2 commercial and academic research space plus associate shops and community 
facilities. 
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Brent Cross, Cricklewood – A £4bn masterplan to extensively regenerate the existing shopping centre, 
creating a new town centre including 7,500 homes, 27,000 jobs, three re-built schools, new parks and 
community facilities, a new train station, and major road and public transport improvements. 

 

 
 

Understand the requirements of multiple disciplines collaborating on large 

scale projects 
 

A common theme on many projects is that different disciplines do not understand each other’s 

requirements, key drivers behind design decisions and information needs for modelling.  In 

terms of infrastructure its critical nature is often overlooked but in practice many of the aspects 

are complex and gradient or level critical and have implications wider than a single building.  

Outlined below are series of key infrastructure components that are both critical to the design 

and need to be considered as influences on the building layout and design 

  



What Do You Get If You Cross 1 Engineering  
Consultant and 9 Architecture Practices? 

5 

 Visibility – A safety critical item which impacts on streetscape design, building lines and 

developable area. 

 

 Overland flow paths – The effects of climate change have to be considered when 

designing developments.  Routing of water to prevent flooding of properties during 

extreme storm events is required to demonstrate compliance to the Planning Authority. 
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 Road and footway gradients – The maximum and minimum gradients are specified by 

design codes in terms of road design and in terms of designing footways for disability 

access.  Consideration is needed when setting floor levels and access points and 

building setbacks. 

 
 Drainage – Drainage is a gradient critical design element and the performance of the 

drainage system is dependent on those gradients.  It may be necessary to adjust the site 

grading to achieve the minimum pipe covers and gradients in critical pipes.  It may also 

be necessary to adjust building plot levels to ensure the drainage system works as a 

gravity system i.e. removes the need for pumped drainage. 
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 Earthworks – On large projects, earthworks can be a significant cost item.  It is therefore 

essential that site levels are adjusted to minimize the earthwork movement and 

particularly the import or export of earthworks material.  Adjustment of the levels will 

need to inform the plot levels and external landscape. 

 
 

Set-up effective data management processes 

 
What makes an effective data management process? We aren’t talking about how models are 
built, the naming of layers or objects (NCS and AEC (UK)), nor how information is stored in 
folders on your server or document management system, or even how revision management is 
undertaken. 
  



What Do You Get If You Cross 1 Engineering  
Consultant and 9 Architecture Practices? 

8 

 
So what are we talking about?  The transfer of data between different design disciplines and 
different software platforms.  This can be split down in to three key points; 
 

 Be clear about what you need, how you need it supplied and how you intend to use it.  
These should form part of the BIM Execution Plan (BEP) 

 Set the ground rules from day 1 in the BEP.  From my experience some key ground 
rules are as follows:- 

o Each model shall only contain data from 1 consultant 
o Changes must be clearly annotated 
o No duplicate information 

 If it is not right send it back. Firstly it’s wasting your time, second you are now 
responsible for the changes you made, and third you will end up repeating the process 
over and over again as the project changes. **Top Tip** 

 
Most importantly, effective data management doesn’t happen all on its own, it takes work.  
Proactive management is essential. 
 

Understand common problems, pitfalls and how to resolve them 
 

These issues can be broadly split in to two categories 

 Process / Workflow / Procedure / Software Issues 

 Design / Technical Issues 
 

Process / Workflow / Procedure / Software Issues 

In the previous section we have covered the key process, workflow and procedural issues. But 
that still leaves a big topic, SOFTWARE.  The main problem I see at the present time is the 
disconnect between the technology used by buildings software e.g. Revit and civil engineering 
software such as Civil3D.  Revit is an object orientated modelling software whereas Civil3D is 
still a line and surface based tool.  From my personal experience these two bits of software 
don’t interact as well as they could.  So how do we manage in the really world? 
 

Civil3D Revit 

There are three main elements that often need to be transferred from Civil3D to Revit.  Outlined 
below are the three key items and the most successful workflows I have found to handle them. 
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Surfaces 

Revit has limited functionality for handling topography but obviously some topography whether 
existing or proposed is needed to put the building in context with the site levels and be able to 
design the threshold interfaces.  Firstly you need to understand the limitations 
 

 Don’t throw the entire site survey at it, limit to the area needed around the building. 

 It can’t handle breaklines so be careful how the data is formatted. 

 Because it can’t handle breaklines it can’t easily determine the edge of the surface when 
triangulating, give your data a border. 
 

The most successful process I have found thus far is as follows:- 

Step 1 – Create a boundary for the surface either in the form of a polyline or changing the 

surface properties to “border”.  Select the surface and using “extract objects” from the 

“surface tools” tab on the contextual ribbon. 

 

Step 2 – Change the surface properties to contours, selecting a suitable interval for the 

terrain and context of use ensuring that the boundary you created is applied to the 

surface to limit the extents.  Select the surface and using “extract objects” for the 

“surface tool” tab on the contextual ribbon the contours can be extracted as 3D polylines. 

 

Extract Objects 
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Step 3 – Paste the extracted boundary and polyline contours in to a new file.  It is now 

ready to be imported in to Revit 

 
**Hot off the press** Revit 2015 R2 has improved the support for topo surfaces which includes 
support for LandXML imports; this should vastly simplify this process.  Although I have yet to 
work with anyone using Revit 2015 to try this out. 

 

Corridors 

Since late 2011, when Autodesk Labs introduced the “extract corridor solids” tool which creates 
3D entities of the corridor components.  Since then corridors have been one of the easiest 
Civil3D objects to export in a format that Revit can handle.  There is also a subscription 
extension for Revit Structure that can import corridors directly.  This is not something I have 
experimented with as the Architects I have worked with don’t use Revit Structure. 
 

Step 1 – Activate the Extract Corridor Solids Tool from toolspace, toolbox, miscellaneous 
utilities. 
 

Extract Objects 
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Step 2 – Select the corridor to be extracted 
 

Step 3 – Adjust the options and extract 
 

 
 

` 

Adjust colours to make each 
pavement layer different colour.  
Change layer parameter to 
control which layer the solids 
are placed one. 
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Step 4 – Copy the extracted corridor entities to a new file 
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Pipes 

The Civil Engineer’s pipe (or utilities) networks generally extend over a large area compared to 
the building and therefore, it is not always desirable or practical to import the entire network in to 
Revit to enable the co-ordination of the connection points and structural openings. The most 
practical way to perform this task is as follows:- 
 

Step 1 – Switch off any unneeded labels or detail, set the view to an isometric view and 
the visual display style to a 3D variant e.g. Realistic. 
 

 

Step 2 – Export the Civil3D pipe network (or pressure pipe network) to a standard (non 
Civil3D) .dwg file 
 
Step 3 – Open the newly created .dwg file and remove any pipes or structure outside the 
area of interest.  The file is then ready for use in Revit.   

 
 
 

Revit Civil3D 

The Revit to Civil3D process is more problematic due to the amount of detail within the Revit 
model.  Importing a complete 3D .dwg version of the model will cause serious performance 
issues with Civil3D. 
 
Have you ever been successful using the .adsk file?  Thus far I have never managed to get any 
usable data using that format.  Therefore, I have resorted to the processes outlined below to 
transfer the data. 
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Pipe and Utility Connections 

The process is pretty much the reverse of the Civil3D to Revit process, except a view needs to 

be created that only shows the pipes and utilities from close to the ground floor slab downwards.  

The advantage over the Civil3D process is that this view can be saved with Revit for re-use 

every time this export is required to be updated. 

Floorplate & Basements 

The Civil Engineer has minimal need to see what is going on above ground floor level.  In most 

cases all the critical interfaces with the outside environment occurs at ground level or below.  As 

with the pipe and utility connections setting up the view critical first step.  The view should only 

show the ground floor, basement (if there is one) and foundations, including any penetration 

points and labels on the critical levels e.g. finished floor level. 

This is where the problems begin, the Civil Engineer needs to build surfaces in order to model 

such things as earthworks, determine earthworks volumes and design ground level tie-ins.  

Revit is not able to export a useable surface or lines that can be used to create a surface for 

these tasks; therefore from then on it’s a manual process of tracing lines with feature lines and 

applying levels.  This is not ideal in terms of BIM process as the data is not reusable and any 

changes mean manual adjustments. 

External Spaces 

Here we are talking about landscape; both hardscape and softscape, we commonly see these 

being modelled in Revit. If the model is to create 2D plans for planning purposes then go ahead.  

If the plan is to use the model for anything more than that then Revit is NOT the right software 

for the job.  Why? I here you ask; 

 Revit can’t export a surface that can be used for the earthworks design and calculations. 

Therefore, it all has to be done again by the Civil Engineer that design elements. 

 There aren’t any Revit objects for hardscape and softscape e.g. footpaths and grass.  

Therefore objects such as beams and floors are used, these objects are not correctly 

categorised and incorrect properties would be reported when used e.g. as part of a 

Navisworks federated model. 

 Revit can’t model footpaths / paved areas with the suitable falls for drainage. 

How to control the collaboration process 
 

Taking control of the collaboration process is fundamental.  We are all guilty, myself included, of 
hanging on to information until every last detail is resolved.  I call it “mother hen” syndrome; you 
sit on the proverbial egg of information and keep it close and warm until it is ready to hatch.  
Outlined below are the critical areas based on my project experience:- 

 
1. Someone has to take the lead in the process. In my experience this normally the 

Architect however, I do not believe this is always the right choice.  Why? 

 The Civil Engineer has a better overview of the site context. 
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 Critical infrastructure such as roads and drainage require falls in order to function 
correctly and meet design code requirements.  These need to inform decisions on 
overall building configuration, floor levels and access points. 

 Earthworks are a key component of many development projects as removing or 
importing earthworks material is a costly operation.  Grading of the site to balance 
earthworks is another critical activity.  Site grading needs more consideration at 
masterplaning stage, particularly in relation to flat floor plates as opposed to stepped 
floors and access points. 

 Overland drainage flows in extreme rainfall events have to be considered to ensure 
flood water is directed away from buildings and their entry thresholds. 

 Civil Engineering design is often progressed in advance of the building design 
elements. 

2. Processes and timing of coordination and collaboration points are individual to each 
project.  The basics stay the same but the finite details will be bespoke.  Why?  It’s all 
about people and programme. 

3. A federated model is the most critical item.  Using a tool such as Navisworks to 
aggregate this data without a doubt the best piece of advice I could give based on my 
project experience.  These models can range from simple box elements that represent 
the outside extents and true xyz position of an element through to fully detailed and 
rendered 3D construction models. **Top Tip** – Don’t go all out on the detail to soon, 
at most early and mid stages of a project simple boxes are more than adequate for 
spatial planning and interface management.  

4. The co-ordination and collaboration process can be in place and working effectively but 
if design freezes, amendments and change control aren’t managed then chaos will 
ensue. 

 Design freeze – Essential to allow all parties to complete their deliverables for a 
particular project stage without reworks due to amendments.  If issues are found 
they should be highlighted on the model for amendment at the next stage. 

 Amendments – These need to be clearly annotated on the models.  The highly 
complex nature of models are a breeding ground for little tweaks that may be 
obvious to the amender but very hard to spot or locate for other design 
disciplines. 

 Change control – Changes can cause conflict if they adversely affect another 
discipline.  A good change control process is all important, changes need to be 
discussed and the impacts identified and mitigation put in place before the 
change is fully implemented. 

5. Dealing with the challenges 

 Conflicting requirements – There will always be conflicts in design between 
different disciplines.  In 95% of these cases they can be resolved between the 
disciplines.  However, there are some issues that don’t naturally resolve.  In 
these cases it is essential that either the Client, Client’s Project Manager or 
similar, takes the lead and makes a firm decision on which parameters take 
priority. 

 Interfaces – There is no getting away from them, interfaces are where the 
challenges occur. Proactive management of the interfaces is essential.  On large 
projects where design team meetings have a vast attendees list then focused 
interface workshops, with minimal attendees would be beneficial. 
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Summary 
 
Managing large multi-disciplinary projects can be challenging in terms of people management 
and technical aspects.  The key issues gleaned from my project experience are categorised 
below:- 

Critical Milestones 

 Day 1 – Implement effective data management. 

 Design freezes. 

Processes & Workflows 

 Take control of the process. 

 Set-up processes from Day 1. 

 Interface Management. 

Pitfalls 

 Lack of understanding of what others require from your model and what you require of 
theirs. 

 No ground rules in place. 

 Lack of design freezes. 

 Poor change control. 

 Egos getting in the way of effective collaboration. 
 


