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PWI: Working Together To Make Track Renewals Affordable

Ballast Cleaning on HS1

Kirsty Duggan & Peter Flynn
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Where Are High Output Now…?

Supply Chain Operations

Construction Services

High Output 
Ballast Cleaning

OLE Renewals 
(OLET)

NR Air Ops
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c

c

The Journey So Far…
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CP7 Ballast Cleaning in Numbers

NW&C Year 2 Year 3 Year 4 Year 5

Volume 27km 25km 22km 25km

Total Cost £25m £24m £18m £25m

Duration 22weeks 20weeks 20weeks 20weeks

Forecast U/R £1.01m £1m £1m £1m

During CP7 Construction Services have been remitted to plan and 
deliver Ballast Cleaning projects on North West & Central and Network 
Rail High Speed.

c.160km
 of programmed 
Ballast Cleaning 

£170m
 Project AFC

550+
 Number of planned 
core deployments

4
Routes

Network 
Rail

CP6 CP7 CP8

Yr5 Yr1 Yr2 Yr3 Yr4 Yr5 Yr1

NRHS CP3 CP4

Yr4 Yr5 Yr1 Yr2 Yr3 Yr4 Yr5

Construction Services Delivery Proposal

Develop / 
prep

Core 
Renewal

15/17 
weeks

15/17 
weeks

TBC

Follow 
Up 

Image result for high output track renewals

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjvi7T62I3UAhVNJVAKHQuMAlwQjRwIBw&url=http%3A%2F%2Fwww.railtechnologymagazine.com%2FRail-News%2Fnetwork-rail-to-bring-high-output-track-renewals-in-house&psig=AFQjCNEgMkLWGMl7ogruRIUdUrOw8vxYmw&ust=1495892746173815
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Influences on Ballast Cleaning Unit Rate

UNIT RATE
Delivery Reliability Safety

Access Risk Planning Opportunity Design Engagement

Strategy       Scope       Utilisation       Development

Performance

Value for Money
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Ballast Cleaning on High Speed 1

• Strategic Prestige: this contract positions NRIL as a trusted 
partner on nationally significant infrastructure.

• Operational Excellence: Demonstrates capability to deliver 
complex works in a high-speed, high-profile environment 

• Gateway to Future Opportunities: Success on HS1 could open 
doors to future high-speed rail projects.

• Innovation Platform: Provides a high-profile platform to 
showcase operational excellence in ballast cleaning. 

• Strengthened Partnerships: Builds deeper collaboration with 
key industry stakeholders.
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Cost (Unit Rate influences)
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What?



OFFICIAL

9A simpler, better, greener railway.

Why?

*Acknowledgement - Report extracts courtesy of NRHS
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Where?

*Acknowledgement - Report extracts courtesy of NRHS
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When?

Image result for high output track renewals

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjvi7T62I3UAhVNJVAKHQuMAlwQjRwIBw&url=http%3A%2F%2Fwww.railtechnologymagazine.com%2FRail-News%2Fnetwork-rail-to-bring-high-output-track-renewals-in-house&psig=AFQjCNEgMkLWGMl7ogruRIUdUrOw8vxYmw&ust=1495892746173815
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£ £
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Tunnels (no, not the big 
one at the end!) 

£
ELR Track ID Miles Yards KM

ROW 

Code

Site 

Length 

KM

KM 

Board
Feature Suitable for BCS

Structures / 

Risks

Trial 

Holes 

Required

Geometry

TRL3 2100 46 374 74.372 20
Start of Tunnel 

(227yds)
Risk (Tunnel) Tunnel Yes Left Hand Curve

TRL3 2100 46 147 74.164 20
End of Tunnel 

(227yds)
Risk (Tunnel) Tunnel Yes Left Hand Curve

TRL3 2100 42 460 68.013 20
Start of Tunnel 

(446yds)
Risk (Tunnel) Tunnel Yes Point of Reverse

TRL3 2100 42 14 67.605 20
End of Tunnel 

(446yds)
Risk (Tunnel) Tunnel Yes Right Hand Curve

TRL3 2100 37 1043 60.499 20
Start of Tunnel 

(439yds)
Risk (Tunnel) Tunnel Right Hand Curve

TRL3 2100 37 604 60.098 20
End of Tunnel 

(439yds)
Risk (Tunnel) Tunnel Right Hand Curve

TRL3 2100 35 1502 57.700 20 7.706

Start of North Downs 

Tunnel 3.3km 

(Derailment 

containment in sixfoot)

No (Derailment 

Containment in 

Sixfoot)

Tunnel Right Hand Curve

TRL3 2100 35 773 57.034 57 57KM Board

No (Derailment 

Containment in 

Sixfoot)

Tunnel Right Hand Curve

TRL3 2100 34 1454 56.047 56 56KM Board

No (Derailment 

Containment in 

Sixfoot)

Tunnel Right Hand Curve

TRL3 2100 34 850 55.495

No (Derailment 

Containment in 

Sixfoot)

Tunnel Point of Reverse

TRL3 2100 34 360 55.047 55 55KM Board

No (Derailment 

Containment in 

Sixfoot)

Tunnel Left Hand Curve

TRL3 2100 33 1428 54.414 20

End of North Downs 

Tunnel 3.3km 

(Derailment 

containment in sixfoot)

No (Derailment 

Containment in 

Sixfoot)

Tunnel Left Hand Curve
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Other Tunnels (and 
‘long’ bridges

£
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Gradients
£

1 in 40
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Shorter Train Consists
£

• Current max operating limits on NRIL – 3500t and 820m

• Current trailing weight limitations on HS1 - 1100t

• Recent haulage trials up to 1800t

• 2100t would equate to 11 loaded and 11 MT MFS
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Haulage & Logistics
£
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Ballast Supply & Specification
£

vs
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Higher ‘opening’ speeds
£

• Reviewing HS1 and other high speed geometry 
standards 

• Visiting our European Colleagues

• Multiple passes DTS and Tamping

• Aligning with auto-TSR imposition

• Independent validation of our proposed 
construction techniques
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Ballast Returns £

*BRF and report extract courtesy of NRH and Sol Solutions
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No ‘clutter’ £
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No Geotextile!! £

£

£

£

£

£
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£

REPETITION…

…….REPETITION….

………REPETITION

REPETITION
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Better for Unit Rate?                                                     Worse for Unit Rate?

Good Ballast Returns

Haulage Logistics

No GeotextileShorter Consist
Steeper GradientsLess/No Buried ObstaclesNo Catchpits to LowerBallast Specification Working in Tunnels High Handback Speed Continuity of SitesContinuity of AccessBallast LogisticsNovel Signalling SystemNovel OLE SystemLess/No DTS RestrictionsCondition of StructuresEase of DevelopmentDifferent CompetenciesNo PPS/EnRol etcTwin Block SleepersCrossfall not requiredOTM HaulageThrough Alignment DesignModern Asset DataNever been done before
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Better for Unit Rate?                                                     Worse for Unit Rate?
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Potential Outputs

• 11 loaded MFS = Circa 400 tonnes new ballast

• 3.8 tonnes per linear m processed at 65% 
return

• 350mm deep with 0mm crossfall increases 
output by 5-10%.

=
• ~300m linear metres of ballast cleaning per 

shift
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What Next…?

What does CP8 Look Like for Ballast Cleaning

Ballast Cleaning System (BCS)

Working Direction

Original BallastSub-grade Ballast (Spoil) New BallastReused Ballast (Return)

Spoil 
Removed

Ballast 
Screening

Ballast Cutting Good Ballast 
Returned

New Ballast Added

①②③ ③ ④
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THANK YOU
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