
Professional Review Report 

Paragraph 
1. I began my Railway career in 1990 as a Technical Officer for British Rail, and 

progressed through the technical grades in Track Maintenance, gaining formal 

engineering qualifications and technical inspection/maintenance skills.  

2. In 1997 I became the Assistant Track Engineer working for  

.  

In this role my duties involved reviewing all technical inspection reports, 

scrutinising track recording data, reviewing ultrasonic rail testing outputs and 

general train performance data and offered guidance on maintenance plan 

requirements. I was also responsible for sharing the level three track inspection 

regime with the Track Engineer and, based on these and the reviews above, 

produced the renewal strategy for the following rolling five years. 

3. In 2000 I became the Technical Support Manager reporting to the Area 

Maintenance Engineer also within . This role moved me out of a purely 

track based role and into managing a multi-discipline technical team. I was 

heavily involved with compliance to all standards and technical instructions.  

4. In 2001 I became the Track Maintenance Engineer (TME) at  working 

for . My role was to manage all aspects of track inspection and 

maintenance and direct the production gangs, off track gang, ultrasonic rail 

testing team, welding staff and technical/hallade staff. I was directly responsible 

for safety of the line, imposing speed restrictions as necessary, ensuring all 

levels of inspection were completed safely, consistently and compliantly, and 

any resultant actions were planned safely, effectively, efficiently and within the 
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required timescales. 

5. As TME I managed an annual operational expenditure (OPEX) in excess of £4m 

and managed over 140 staff ensuring their safety, welfare, development and 

training. I ensured that my behaviour and conduct, and those of my staff, 

reflected not only the business codes of conduct but also the company values. I 

also ensured that all activities were undertaken in a manner that protected my 

staff and the travelling public but also the lineside neighbours and the general 

environment.  

I ensured all changes to standards, business instructions and safety alerts were 

briefed, cascaded and complied with plus supplied out of office hours technical 

support through an on-call arrangement. I analysed all train bourn equipment 

data such as track recorders and the Ultrasonic Test Trains, this also drove the 

On Track Machine programme, maintenance plan and renewal strategy. This 

prompted the production of refurbishment/renewal proposals which were 

submitted to and discussed at the asset management plan review meetings with 

the Asset Engineers. I ensured all the Asset Management Systems were 

maintained and all technical equipment remained fully calibrated and 

operationally safe. 

As well as undertaking all level 3 inspections I also reviewed all other levels of 

inspection and maintenance through on-site verification and site safety checks. 

I undertook numerous safety and technical investigations and resolved all 

grievances and disciplinaries within my team. I also offered independent support 

to other engineers on the route undertaking investigations and internal 

technical/management systems audits. 

6. I proposed and delivered numerous heavy maintenance and Capital Expenditure 
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(CAPEX) items including deep dig re-ballast and mini relays through level 

crossings and sidings, heavy refurbishment in switches and crossings (S&C) and 

extensive rerailing.  

I explored a wide variety of engineering options and solutions and in each case I 

specified the work, ensured the appropriate access and resources were provided, 

all Health and Safety requirements and risk assessments were in place 

(supported by my IOSH training) mechanising as much as possible to reduce the 

level of manual handling. I reviewed and approved all documentation including 

Gantt charts and method of work. I also undertook post delivery review, 

ensuring high quality of work and identifying lessons learnt for future projects.  

7. As the TME I inspected and maintained a section of the ECML with a very high 

volume of level crossings, user worked crossings and farm crossings, between 

.  

Maintaining track quality for high speed trains through these fixed locations was 

very challenging and required a careful strategy of heavy maintenance and on 

track machine work. This included numerous mini relay schemes such as the one 

pictured below which is at the large and very busy . 

The work involved a re-ballast, rerail (coated), resleeper plus replacement of 

concrete edge beams and rubber Holdfast level crossing decking of both lines. 
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This was in continuously welded rail (CWR) and all welding and restressing was 

completed within a single 45 hour shut down.  

The driver of the work was poor track quality which was corrected using a plain 

line tamper and, by deploying a Dynamic Track Stabliser (DTS), full 

consolidation was achieved and allowed the possession to be handed back at full 

line speed. 

8. Rerail Down Main  

The work involved rerailing approximately a mile of track on the  

 over a single 45 hour shut down of the line. The specification involved 

replacing 113lb flat bottom rail, including three insulated block joints, plus 

coated rails through . Old rail was lifted out and new lifted in using 

McCulloch’s Tracked Rail Transposers (TRTs), 30 welds were installed using  

the Mobile Flash Butt Welding (MFBW) machine, including restressing by 
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traditional thermit welding and reclipped using Pandrol e-clipping machines. On 

such a long site transporting equipment and lying out materials was greatly 

assisted using traditional jibbed Road-Rail Vehicles (RRVs) and a Mitsubishi 

Cantor RRV. All scrap rail was cut into reusable lengths and subsequently 

stacked for collection for reuse on secondary/tertiary routes, see below. 

9. I proposed numerous network changes for redundant points. Once agreed, I 

arranged the removal of all switches, crossings, timber bearers and all ancillary 

point equipment. 

Above, at , all three ends of points 

were removed over two standard weekend shut downs of the route. The flat 

bottom rail installed here was recycled from the ECML, salvaged from the 

rerailing item detailed above, and all of the concrete sleepers were serviceable to 

keep the cost of the work to a minimum. Completion of the work not only 

removed future S&C maintenance and improved track quality but also allowed 
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the closure of the regularly vandalised signal box visible in the photographs. 

10.    

This abandonment was for a single end of points but this time on the ECML. 

This was a tricky location to work as the working space was limited being 

between the south end of  platform and the north end of the 

 and under the Over-Head Line Equipment (OLE).  

The work was undertaken over two Saturday night standard none-disruptive 

possessions. The work achieved the benefits in maintenance savings and track 

quality but also allowed the removal of a long standing Temporary Speed 

Restriction. 

11. Bridge 8 (HLK) High Level Bridge –  

This work took place on a busy single line section of track in  at the 
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north end of the  Branch and forms part of the run round 

loop for ECML traffic for . 

The track work item was in conjunction with the Structures Department and 

allowed the conversion of the longitudinally timbered track to fully ballasted 

track through reconstruction of the under bridge. Longitudinal timbers can be 

challenging to maintain especially as they age, particularly the correction of 

track quality faults. They are also very expensive to replace and normally 

require heavy plant, disruptive possession access and isolation of any OLE.  

This work replaced the very old assets here for new flat bottom rail, concrete 

sleepers and ballast and resulted in a considerable improvement in track quality 
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12.  

This work site was in very close proximity to the one detailed above and was 

another single line section of the run round between  

. The curvature of the track is tight (radius less than 200m) 

requiring the track to be both jointed and checked. The condition of the joints 

was very poor resulting in very poor track and ride quality, even though the line 

speed is low, plus there were numerous damaged baseplates (and wide gauge 

issues) caused by severe chair gall.  

The work involved rerailing and replacement/resetting of the baseplates to 

correct track gauge. The rail installed was pre-curved to assist with the 

improvement in track alignment and reduce the stresses on the baseplates 
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especially at the joints. 

It also included the abandonment of the redundant 2363 points and plain lining 

of the track. 

13.  – ECML 

During my tenure as TME I undertook a programme of sidings upgrades 

throughout the ECML. Although low risk, being low speed, sidings do tend to 

get neglected and consequently end up in a poor state of disrepair. 

 were two but I also completed similar 

work at  replacing tired bullhead rail on 

rotted timber sleepers for flat bottom rail on concrete. This work has future 

proofed all the sidings between . 
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14. As a TME for more than ten years, inevitably some things have gone wrong. I 

have been directly involved with numerous incidents and been responsible for 

completing the repair of the resultant damage to the track. This has included 

derailments, broken rails, bank slips plus a variety of issues caused by external 

factors including the weather. 

15. The derailment at  caused considerable 

damage as the derailed wagon dragged across several ends of points and the 

entire length of the , which is a very long longitudinal 

timbered bridge, before eventually coming to a stand at  

.  

The derailment point was in the turnout of a set of points connecting the Up 

Main onto the north end of the . The turn-

out route in these points is long and did not tie the track fully across both lines 
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with full length bearers.  

The site is very restricted due to being between two over bridges and in a limited 

clearance brick cutting. As a consequence, track geometry was extremely 

difficult to maintain but this was further exacerbated by the difference in cant on 

the  lines requiring a sizable difference in super-elevation in 

the turn-out to be addressed using two level baseplates. Even with this, the best 

transition that could be achieved was beyond the 1 in 300 allowable twist 

tolerance, and any slight deterioration in the geometry resulted in an actionable 

twist fault and consequently required careful monitoring.  

This alone did not cause the derailment but the additional issue with a twisted 

bogey on this specific freight train resulted in the incident.  

The incident highlighted ‘holes’ in the track recording programme, at this 

location geometry was monitored using an Amber trolley. The data produced 

highlighted unloaded static faults only and did not give a true dynamic picture of 

the track condition. Following the incident I undertook a full review of all other 

‘holes’ in the programme and ensured that as many sites as possible were added, 

Point of Derailment 

Stand Point 
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this one included. 

16. Track buckles can happen at any time of year but are most common in summer. 

This one below was on a section of track on the  which 

was vulnerable to buckling.  

This was as a result of being jointed track, tight radius and on a significant 

downward gradient. The track carried heavy freight traffic and, although very 

slow speed, traffic tended to be breaking on this section of track as it approached 

a signal. The track was composed of very old bullhead rail on poor condition 

softwood sleepers. The effect of all of the above resulted in the track being very 

prone to rail creep and required the joints to be repeatedly regulated throughout 

the summer period. Because of the track condition, track quality and the buckle 

risk, I had imposed a 5mph TSR several months prior to the onset of summer 

pending a track renewal which had been planned and deferred several times over 

the previous year. Unfortunately this did not prevent the buckle from occurring 

but did minimise the risk of derailment.  

This buckle was slewed back into position manually within a few hours and the 

renewal finally took place a few weeks later. 

17. Extremes in weather can cause sudden and catastrophic failure of the track often 

difficult to predict and, therefore mitigate. Either sudden or prolonged periods of 
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rainfall or a sudden thaw of large accumulations of snow can introduce huge 

volumes of water that neither the track nor the track drainage can cope with. 

The site pictured below was near . 

The sudden thaw following heavy snowfall for a number of weeks had allowed a 

field to the west of the  to become saturated and turn into a sizable lake. 

Water naturally percolated through the track and formation to outfall into the 

, however, this volume of drainage caused the wash through of fines 

and eventually caused the bank to wash away. There was no track drainage here 

prior to the incident, as none was deemed to be required, being on top of an 

embankment, nor had there been any previous history to suggest this section of 

track was at risk. 

The water in the field to the west of the track was pumped out and new drainage 
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was installed from the field and across to the sea.  

Based on this incident I took the opportunity to remind my Patrollers of the 

importance of noting and reporting anything that could affect the safety of the 

track, including beyond the fenceline. 

18. In 2011 I was asked to head the track element of the newly formed multi-

disciplinary Route Performance Team. I gathered a team of engineers from the 

Asset Management Department and the ‘front line’ looking at all the key drivers 

of asset failure. By employing Kepner Trego root cause analysis techniques I 

identified where issues were likely to occur, based on asset history. I also looked 

at historical incident management to understand how failure response could be 

improved. 

19. One of the first areas I focussed on was broken rails. Following years of rapidly 

declining numbers nationally, improvement slowed until in 2010/11 the number 

increased. 

In that year the number on  actually reduced, however, 

the following year the  number increased, even though the national total 
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reduced, and significantly represented 37% of the national total. 

Analysis of the rail breaks over the previous three years indicated that there were 

three main drivers of rail breaks: 

• Weld failures

• Rail end failures at joints

• Corrosion pits

20. Weld failure fifteen years ago accounted for approximately half of all rail 

breaks. Since then improvements in installation techniques, heightened 

inspection regimes and tighter acceptance tolerances has significantly cut the 

number of rail breaks at welds. Analysis suggested that on the welds most 

prone to breaking were very old composite welds between either different rail 

sections or different rail weights.  

I identified all standard welds of this type on the route and produced a removal 

programme by either replacement with a wider stronger weld (see above) or the 

installation of forged transition rails.  This resulted in the removal of over 300 of 

these types of welds, each a potential rail break. 

21. Rail end failures occurred due to the initiation and propagation of fractures 

resulting in upper fillet breaks (below left) or star cracks (below right).     
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These were tackled by firstly removing as many joints as possible. All redundant 

insulated block joints were identified and removed with closure rails. All 

sections of jointed track on the route were reviewed and assessed for conversion 

to continuously welded rail (CWR) either through simple crop and welding of 

the joints or rail renewal. This also gave the added benefit of massive 

improvement in track quality too (see below). 
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22. By far the biggest cause of rail breaks for  was corrosion pits, which form 

in the foot of the rail where it sits on the sleeper. This was the most common 

cause of rail break on the  and therefore the most costly from a 

performance point of view. Unfortunately this type of failure is extremely 

difficult to detect through conventional rail testing methods as most of these 

defects develop away from the centre line of the rail. Consequently I focussed on 

establishing where this type of failure was likely to occur. 

A major contributing factor was pad condition, especially on high tonnage track, 

which significantly increased the likelihood of this type of break. When charted 

on a map, corrosion pit rail breaks were far more likely on the two track sections 

of the .  

17 | P a g e



Rail age is also an issue, not only the amount of wear reducing the strength of 

the rail, but also increasing the level of fatigue it had suffered since installation. 

Using all of these factors I produced a rerailing plan for the two track section 

between  and  which factored in 

rail age (including defect/break history), pad condition and curvature of 

track/sidewear. This identified sites for rerailing, in addition to that which was 

already in the renewal programme. On sites where the risk score was lower and 

did not warrant rerailing, sites of poor pad condition within this section of track 

were also programmed for full pad replacement, thereby prolonging the life of 

the existing rail. 

23. The programmes of work were instigated in 2012 and continued into 2013. 

Within this period the numbers of rail breaks initially continued to climb until 

the benefits of the work could take effect. In 2013/14  saw the number of 

rail breaks drop to the lowest level ever at 35, and this reduction has continued 
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year on year since then. 

24. Since 2014 to present I have been  a Project Manager (Change) fulfilling the role 

of route champion for various national programmes including Risk Based 

Maintenance (RBM), Network Rail’s Business Critical Rules (BCR) and roll out 

of the Intelligent Infrastructure (I&I) Project. All are closely linked and focus on 

fundamental changes to how railway assets are inspected and maintained. They 

allow use of remote condition monitoring to allow a move to a risk based regime 

reducing limited-value activities to prioritise and increase resilience where it 

should be, thereby adopting Moubray’s principals of Reliability-Centred 

Maintenance. 

0

10

20

30

40

50

60

09/10 10/11 11/12 12/13 13/14 14/15 15/16

 Rail Breaks 

Breaks

19 | P a g e




