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About the speakers

Lawrence Hooker

I have over 25 years of experience in the Manufacturing and 

Construction sectors. I have enabled clients to realise 

complex workflows between a variety of design products 

particularly within the Structural and Manufacturing sectors.

I currently work for Excitech as a Technical Consultant 

providing consultancy on a wide range of Autodesk products 

including Autodesk Revit, Autodesk inventor and Dynamo.

Victoria Jones

Digital Engineer with extensive Revit experience in a range of 

industries specialising in data rich family creation utilising Dynamo 

visual programming for a range of task automations. My role is to 

deliver an integrated set of geometric models, data and 

documentation that builds over the life of a project to capture all 

knowledge related to that asset.



UK Rail Infrastructure

Our Rail Network is the oldest in the world, in fact the first 

railway was invented in Britain over 200 years ago! The 

UK has:

• 20,000 miles of track

• 2,500 passenger stations

• 30,000 bridges & tunnels

• 1.7 billion passengers

• £100m per week investment



Challenges

• Explosion in passenger growth

• Ageing systems

• Huge expenditure

• Limited expansion opportunities

• Customer expectations



Opportunities

• Modular construction

• Confidence in design

• Improved safety 

• Better data

• Informed construction

• Asset maintenance & management



East West Rail Phase 2

East West Rail is a major project to establish a strategic railway connecting East 

Anglia with Central, Southern and Western England.

• Network Rail is the client with an 

Alliance of companies, consisting of 

Network Rail, Volker Rail, Laing 

O’Rourke and Atkins, delivering Phase 

2 of this project.  

• A double sided, 100mph track 

connecting Bicester to Bletchley and a 

single sided, 90mph track connecting 

Aylesbury to Claydon Junction.  

• This is along with a range of new and 

modified structures along the route of 

which there is a large Digital 

Engineering (BIM) deliverable.



Dynamo Task – Track Drainage

ORIGINAL AIM

• To fully quantify from the model.

• To consider packages suitable for this particular challenge as drainage outputs from Excel and 2D 

drawings.

ADDITIONAL BENEFITS

• Enabled early identification of design issues which resulted in a more accurate price being delivered for 

target cost.

• Rapid generation of a 3D model which could be linked in to other relevant models and used for 

sequencing/coordination.

PROJECT GOAL

• To quickly create 3D drainage models from the designers’ schedules for quantification and pricing.

• To provide a visual check for design understanding and validation.

• Deliver schedules for the project estimators.



Dynamo Track Drainage – Procedure

• Using Revit, created bespoke pipe and chamber families that contained parameters that were identified in 

the drainage schedules.  Direction of flow markers were added to the pipe families which activated once 

Dynamo pushed the data into the parameters.



Dynamo Track Drainage – Procedure

• Information from the 

drainage schedule pushed 

into the family parameters.  

• The first node is to select 

the drainage spreadsheet 

and that is the only 

interaction required from 

the users.



Dynamo Track Drainage – Procedure

• 3D geometry is generated 

within Revit by the Dynamo 

script. 

• Direction of flow markers are 

automatically calculated once 

the data is placed into the 

family.  This allows for an 

immediate visual check to 

identify any design issues.



Dynamo Track Drainage – Procedure

• Using Revit scheduling tools, we created further schedules using conditional statements to identify issues 

with cover, duplicated elements and any other design problems.



Dynamo Track Drainage – Procedure

• We created layout drawings within Revit and isolated each section placing the appropriate table within the 

drawing. We used a further Dynamo script to automatically place the identification tags along the route.



Dynamo Track Drainage – Conclusion

• Swift, automatic generation of drainage components within Revit, read directly from the design schedules 

for quantification and error checking.  The solution will enable future designs to be assessed more quickly 

as design/scope develops.

• The Dynamo tools have solved a number of software related issues with respect to accurately representing 

hydraulic designs in 3D, automatically interpreting data from easily obtained schedules, saving time and 

money.

• Repetitive tasks are now automated saving significant time.

• With the drainage schedule issued in the same format, there is scope for the tool to be used on other 

projects.



Further Uses of Dynamo on EWR2
• Script developed to generate pipe trench volume 

calculations from the Dynamo generated 3D 

geometry.  Additional 3D geometry is created that 

contains the required material levels and is 

accurately placed to align with the inserted 

toposurface.  Accurate volume schedules generated 

which are used for quantification.

• Culvert placement along with route with schedules 

identifying headwall type and Dynamo driving the 

geometry in accordance with the schedule.

• Rapidly create parameters and populate those 

parameters with information from standard 

schedules for components modelled manually in 

Revit (footbridges).



Modelling Of Trackside Structures
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Modelling Of Trackside Structures
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Workflow Scenarios

AS-BUILT STRUCTURES

Begin with LiDAR scanning of existing Infrastructure and extract linear features. Create a corridor and report 

and use Dynamo and Revit to set out the trackside structures and platforms etc.

NEW STRUCTURES

Import alignment data or create data in Civil 3D. Create a corridor and report and use Dynamo and Revit to set 

out the trackside structures and platforms etc.

DETAILED DESIGN FOR EXISTING SCHEMES

This workflow assumes that a Civil 3D model already exists. Create a corridor and report and use Dynamo and 

Revit to set out the trackside structures and platforms etc.



As Built Workflow

Autodesk 

ReCap

Autodesk 

InfraWorks
Autodesk Civil 3D

Corridor Point 

Report
Microsoft ExcelDynamoAutodesk Revit

LASER 

Scanner



New Structures

Autodesk Civil 3D

Corridor Point 

Report
Microsoft ExcelDynamoAutodesk Revit

Optional

Import of 

Alignment from 

an External 

Source



Existing Schemes

Corridor Point 

Report

Microsoft Excel Dynamo Autodesk Revit



As Built Asset Capture
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Process Scan Data and Optimise Area
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Adaptive Components



Live Demonstration
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Thank You

Lawrence Hooker

Technical Consultant, Excitech 

Lawrence.Hooker@Excitech.co.uk

01992 807 546

www.excitech.co.uk

Victoria Jones

Digital Engineer, EWR Alliance

victoriajones@laingorourke.com

www.laingorourke.com
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