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_Track stiffness following mechanised track renewal: Delivering high quality results and effective post installation
monitoring.

Contents list for proposed technical report.

My technical report will focus on demonstrating technical knowledge of track renewals, track stabilisation and track stiffness. It draws on experience
gained over fifteen years in track renewals and my underlying geophysics theoretical background knowledge.

* Factors affecting track bed and track system stiffness

* Key drivers for use of track bed consolidation techniques post renewal - dynamic forces and differential settlement.
* Dynamic track stabilisation (DTS)

* Limitations of DTS

* Alternative track bed consolidation techniques post renewal

* Consequences of poor track renewal consolidation

* Assessment of current High Output Track Renewals (HOTR) practice — consolidation and stiffness measurement.
* Track bed and track system stiffness measurement opportunities post mechanised renewal

* |deas for potential future use of innovative geophysical techniques
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This will describe to the Academic Panel what you plan to write about. Remember that the panel are looking for you to demonstrate

your understanding of the underpinning principles of science and engineering. Management skills are not required for the technical
report. These will be explored at the professional review stage.

| will demonstrate my knowledge and understanding of the engineering principles by ... etc.

The paper provides a critical evaluation of ballast consolidation and track bed stiffness monitoring approaches and their use in support of mechanised
track renewal. It includes a review of xxxx HOTR current track bed consolidation practice in order to achieve higher speed handback and recommends

improvement actions based on better utilisation of currently available techniques. Proposals for deployment of alternative monitoring concepts post
renewal are also explored.
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This section will describe how you were involved in the project, how you came up with a solution and how you conducted the
research etc.

| will describe my personal role and responsibilities in the project at the grade of my application, i.e. [Eng/CEng level ..... etc.

IAs Project Director for xxxx HOTR programme | lead the team who plan, design, deliver and monitor all mechanised track renewals activity on the UK
rail network. | am ultimately accountable for assuring the quality of work delivered by the team and making sure passenger safety is not compromised.
Mechanised consolidation techniques are a necessity in meeting industry expectations for high speed hand back. This paper outlines the results of a
review | undertook to satisfy myself that current approaches to track bed consolidation and monitoring within HOTR are robust and fit for purpose. |
then use my industry experience and technical background gained from a BSc Geophysics degree to suggest opportunities for improvement.

The review draws upon knowledge and insight gained through my wide network of industry contacts within xxxx and also with original equipment
manufacturers and academic links.

You need to clearly state how you will demonstrate academic knowledge to either Bachelor level [IEng] or Masters level [CEng]
under each of the headings.

| will demonstrate my knowledge and understanding to Bachelor/Master’s level for IEng/CEng by covering the following aspects
in my report: Engineering Science and Mathematics / Engineering Analysis / Design /Engineering Practice

| intend to demonstrate my understanding of engineering at Masters level (CEng) by covering the following aspects within the report:

Engineering Science and Mathematics - | will explain track bed and track system stiffness theory and its application in the field of ballast consolidation
post mechanised renewal to mitigate differential settlement due to dynamic forces post handback. Theoretical application of geophysical techniques to
measure ballast stiffness are proposed later in the report.

Engineering Analysis - | will complete critical analysis of consolidation and stiffness measurement techniques available in industry at present and
evaluate current HOTR practice against these.

Engineering Practice - The report will identify shortcomings in control processes with respect to HOTR ballast consolidation and monitoring activities,
particularly in locations where other railway infrastructure prevents DTS deployment.

Design - There is no regular use of quantitative stiffness measurement within HOTR, so the report recommends how existing on track machine data
outputs can be better utilised in this regard. It goes on to make some theoretical recommendations on use of geophysical techniques to assess track
stiffness post renewal.

Candidate name Date
Candidate job title Signature
Mentor name Date
Mentor job title Signature
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