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Crewe BHIL Re-signalling Project

Agenda:

Introduction – Les Fox

Part 1: Project Overview and Context – Jon Hayes

Part 2: Signalling – Jon Hayes

Part 3: Permanent Way – Les Fox

Part 4: Drainage – Jon Hayes

• Target duration 45-60 Mins plus additional questions (15mins 
max)
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Part 1: Project Overview and Context
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❑ Grand Junction Railway

❑ Station - 1837

❑ Locomotive works - 1842

❑ 1846 – LNWR formed

❑ Additional lines – major junction

❑ Independent lines – freight avoiding

      (constructed 1896 to 1901)

Crewe – a brief history



Historical Photo – Basford Hall

Crewe BHIL Re-signalling Project
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Basford Hall – Routeview Sept 2020



Crewe BHIL Re-signalling Project

Crewe South (Basford Hall) & Independent Lines Re-Signalling  & Re-Control

❑ Renewal of life expired signalling equipment

❑ Closure of 3No. Signalboxes (Basford Hall Jn, SS North and Salop Goods Junction)

❑ Full Re-signalling and Re-control (Manchester ROC / Crewe SCC) – provided by Siemens

• CRSA scope:
❑ Track

❑ OLE & Traction Bonding

❑ Drainage

❑ Civils

❑ Temporary Works

❑ Earthing and Bonding / Environmental / Toposurvey

❑ Subcontract designers – auger boring, de-watering, scaffolding, Cured In Place lining

What is Crewe BHIL Re-Signalling?



Crewe BHIL Re-signalling Project

Part 2: Signalling
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What is Crewe BHIL Re-Signalling?
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Signalling Scheme Plan
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Signalling Scheme Plan – Track Interventions

Area 6A Area 6B

Area 1

Area 7

Area 3B

Area 3A

Area 2
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New Signalling Assets
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New Signalling Assets
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Part 3: Permanent Way



Basford Hall Jn – Renewal of 22A/B Pts and 48/49 Pts
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Basford Hall Jn – Renewal of 22A/B Pts and 48/49 Pts
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Basford Hall Jn – Renewal of 22A/B Pts and 48/49 Pts



Drone footage of railway track renewals in Crewe at Easter 2023 as 
West Coast mainline work completed - video Dailymotion

https://www.dailymotion.com/video/x8jz5kn
https://www.dailymotion.com/video/x8jz5kn
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Recovery of Coal Siding No. 9 & Conversion of HP1/HP2 Tandem to 398 Pts



Crewe BHIL Re-signalling Project
Recovery of Coal Siding No. 9 & Conversion of HP1/HP2 Tandem to 398 Pts
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Recovery of Coal Siding No. 9 & Conversion of HP1/HP2 Tandem to 398 Pts
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‘Area 3’ South Yard Through Siding Renewal
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‘Area 3’ South Yard Through Siding Renewal
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‘Area 3’ South Yard Through Siding Renewal



Crewe BHIL Re-signalling Project

‘Area 3’ South Yard Through Siding Renewal
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‘Area 3’ South Yard Through Siding Renewal
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‘Area 3’ South Yard Through Siding Renewal



Crewe BHIL Re-signalling Project

Track Interventions for New Track Circuit Fitments:

900m of track reballasting and 250m of full track relaying
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Reballasting With the Rail Vac

BHIL Typical Production Rate – 100m per weekend
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Reballasting Sites – Up Arrival No. 2 Siding
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Reballasting Sites – Up Arrival No. 2 Siding
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Reballasting Sites – Up Arrival Loop
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Reballasting Sites – SS North Shunt Neck
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Reballasting Sites – Coal Sidings 400 Pts
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Reballasting Sites – South Yard Sidings
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Reballasting Sites – South Yard Sidings
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Reballasting Sites – South Yard Through Siding
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Reballasting Sites – Coal Sidings Neck
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Reballasting Sites – Coal Sidings Neck
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Reballasting Sites – Holding Siding
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Reballasting Sites – Holding Siding
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Buffer Stop Refurbishments – SS North Shunt Neck
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Buffer Stop Refurbishments – Coal Sidings Neck
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Buffer Stop Refurbishments – Holding Siding
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Existing Recoveries - Insulated Rail Joints (IRJ): Signalling Bonding Plan Example – SS North
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Proposed Insulated Rail Joints (IRJ): Signalling Bonding Plan Example – SS North
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• LEC4 West Coast Main Lines and Basford Hall

• Existing IRJs Retained = 177

• Existing IRJs Refurbished = 37

• New Site Fitted IRJs = 207

• New Shop Glued IRJs = 22

• IRJ Recoveries = 136

• Total IRJs = 578

• 14 Weekend Inspection shifts Winter 2023/2024

Insulated Rail Joints 
(IRJ)
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Track Circuit Chair Protectors (‘Murphys Slippers’)
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Track Circuit Chair Protectors (‘Murphys Slippers’)

Photo: IRJ T115A location Extract from Signalling Bonding Plan
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• Purpose: Prevents adjacent track circuits shorting 
and Reduces the likelihood of SPADS.

• How? Provides insulation between adjacent rails 
of different polarity where debris between 
chairs/baseplates could lead to a short circuit.

• Installations: Sites already previously installed: 
Selhurst and Allerton, amongst others.         
Slippers only available to fit BRV Baseplates.

Track Circuit Chair Protectors (‘Murphys Slippers’)
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Track Circuit Chair Protectors (‘Murphys Slippers’)
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IRJ Siting Sketches – 184 No. Issued
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Challenging IRJ Locations – IRJ T185B
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Challenging IRJ Locations – IRJ T185B
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Challenging IRJ Locations – IRJ T333B
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Challenging IRJ Locations – IRJ T368A & B
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Challenging IRJ Locations – IRJ T368A & B
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25 S&C Units – Retain existing HW2121

9 S&C Units - Install new HW2121 Point Machines   

31 S&C Units – Install new MK2 RPCL with RCM                                             2020: Total No. of Initial Scoping Inspections = 90 S&C Units

4 S&C Units – Install new IBCL with Hy-drive SO and RCM                 2022 & 2024: Total No. of POE Conversion Refurbs (TEF3255) = 47 S&C Units

1 S&C Unit – Convert from HW2121 to Hand Points

2 S&C Units – Fit electric detection to existing hand points                          

S&C Refurbishments for POE Conversions

Crewe BHIL Re-signalling Project



S&C Refurbishments for POE Conversions

NH66B Pts – Completed POE Conversion NH66B Pts – Existing Layout Pre-Conversion 

Crewe BHIL Re-signalling Project



Crewe BHIL – Diversionary / Resilience

Existing Linespeeds – Sectional Appendix

Proposed Linespeed Increase (LSI)



S&C: Proposed Scope of Works for Resilience 

Crewe BHIL – Diversionary / Resilience



Plain Line: Proposed Scope of Works for Resilience 

Crewe BHIL – Diversionary / Resilience



Plain Line: Proposed Scope of Works for Resilience 
Miles Chain Miles Chain

Start End Rails Sleepers Fastenings Rails Sleepers Fastenings

DSI1 Essential Dn Slow Independent BHI 2200 2 251585 251639 156 23 156 25 Jointed FB Timber Pan 8 11 or 16 TRAX or Skimdig CEN56 Jointed New G44 Concrete Fastclips Yes Yes 54 59

DSI2 Essential Dn Slow Independent BHI 2200 2 251675 251769 156 27 156 32 Jointed FB Timber Pan 8 11 or 16 TRAX or Skimdig CEN56 CWR New G44 Concrete Fastclips Yes Yes 94 103

DSI3 Optional Dn Slow Independent BHI 2200 2 251769 252739 156 32 156 0 Jointed BH Timber BH Keys 11 or 16 TRAX or Skimdig CEN56 CWR New G44 Concrete Fastclips Yes Yes 970 1060

DFI1 Essential Dn Fast Independent BHI 2100 2 251602 252980 156 24 157 12 Jointed FB Timber Pan 8 11 or 16 TRAX or Skimdig CEN56 CWR New G44 Concrete Fastclips Yes Yes 1378 1506

DSI4 Essential Dn Slow Independent BHI 2200 2 252739 252989 156 30 157 12 Jointed FB Timber Pan 8 11 or 16 TRAX or Skimdig CEN56 CWR New G44 Concrete Fastclips Yes Yes 250 273

UI1 Optional Up Independent BHI 1100 3 253030 253140 157 15 157 20 Jointed BH Timber BH Keys 11 or 16 TRAX or Skimdig CEN56 JointedServiceable Concrete Pan to suit Yes Yes 110 120

DSI5 Optional Dn Slow Independent BHI 2200 2 252989 253075 157 12 157 17 Jointed FB Timber Pan 6 11 or 16 TRAX or Skimdig CEN56 CWR New G44 Concrete Fastclips Yes Yes 86 94

DFI2 Optional Dn Fast Independent BHI 2100 2 252980 253075 157 12 157 17 Jointed FB Timber Pan 6 11 or 16 TRAX or Skimdig CEN56 CWR New G44 Concrete Fastclips Yes Yes 95 104

DFI3 Optional Dn Fast Independent BHI 2100 2 253115 253252 157 19 157 26 Jointed FB Timber Pan 11 11 or 16 TRAX or Skimdig CEN56 Jointed New G44 Concrete Fastclips Yes Yes 137 150

DSI6 Optional Dn Slow Independent BHI 2200 2 253135 253230 157 20 157 24 Jointed FB Timber Pan 6 11 or 16 TRAX or Skimdig CEN56 Jointed New G44 Concrete Fastclips Yes Yes 95 104

DFI4 Essential Dn Fast Independent BHI 2100 2 253470 254047 157 36 157 65 Jointed FB Conc F40/F27 Pandrol 20-2 Convert to CWR FB CWR Retain Existing Pandrol Yes TBC by TBI 577 631

DSI7 Optional Dn Slow Independent BHI 2200 2 253470 254045 157 36 157 65 Jointed FB Conc F40/F27 Pandrol 20-2 Convert to CWR FB CWR Retain Existing Pandrol Yes TBC by TBI 575 628

UFI1 TQN ETR 000003 Up Fast Independent BHI 1100 3 254125 254320 157 1517 157 1730 FB CWR Steel Pandrol 14 TRAX/Formation CEN56 Jointed New G44 Concrete Fastclips Yes Yes 195 213

USI1 Optional Up Slow Independent BHI 1200 2 253400 253630 157 33 157 44 Jointed FB Timber Pan 11 11 or 16 TRAX or Skimdig CEN56 CWR New G44 Concrete Fastclips Yes Yes 230 251

UMI1 Essential Up Manchester Independent BHI 1100 3 254360 254665 158 1 158 16 FB CWR Conc F19/F27 SHC/Pan 11 or 16 TRAX or Skimdig CEN56 CWR Serviceable Concrete Pan to suit Yes Yes 305 333

DMI1 Optional Dn Manchester Independent BHI 2100 2 254485 254694 158 7 158 17 FB CWR Timber Pandrol 11 or 16 TRAX or Skimdig CEN56 CWR New G44 Concrete Fastclips Yes Yes 209 228

DMI2 Optional Dn Manchester Independent BHI 2100 2 254694 255106 158 17 158 38 Jointed BH Timber BH Keys 11 or 16 TRAX or Skimdig CEN56 CWR Shallow Depth Conc Fastclips Yes Yes 412 450

DMI3 Essential Dn Manchester Independent BHI 2101 2 255106 255750 158 38 158 70 FB CWR Conc + Timbers Pandrol 01/02, 30 TQ/Design Tamp Rerail as ReqdReplace spot timbers Pandrol Yes TBC by TBI 644 704

UMI2 Optional Up Manchester Independent BHI 1100 3 254850 254980 158 25 158 31 FB CWR Conc + Timbers Pandrol 14 TRAX/Formation Rerail as ReqdReplace spot timbers Pandrol Yes Yes 130 142

UMI3 Essential Up Manchester Independent BHI 1100 3 255350 255550 158 50 158 60 FB CWR Conc G44 Fastclips 00a or 00b TQ/Design Tamp Retain Existing Retain Existing Retain Existing Yes TBC by TBI 200 219

DLI1 Optional Down Liverpool Independent LLI 2100 3 254290 254700 157 77 158 18 Jointed FB Conc F40 Pandrol 20-2 Rerail & Design Tamp CEN56 CWR Retain Existing Pandrol Yes TBC by TBI 410 448

DLI2 Optional Down Liverpool Independent LLI 2100 3 254700 255000 158 18 158 32 FB CWR Timber Pan 11 14 or 16 TRAX or Skimdig CEN56 CWR Shallow Depth Conc Fastclips Yes Yes 300 328

ULI1 Optional Up Liverpool Independent LLI 1100 3 254340 254675 158 0 158 16 FB CWR Conc F40 Pandrol 01/02, 00b Rerail & Design Tamp CEN56 CWR Retain Existing Retain Existing Yes TBC by TBI 335 366

ULI2 Optional Up Liverpool Independent LLI 1100 3 254675 255020 158 16 158 33 FB CWR Timber Pan 11 11 TRAX or Skimdig CEN56 CWR Shallow Depth Conc Fastclips Yes Yes 345 377

ROW 

Code 
(Note 7)

Renewal Description
Total Renewal 

Length (m)

Suggested Construction (Note 1) Total Renewal 

Length (yds)

Trackbed GI & 

Design 

Required?

Track 

Category

Ballast 

Excavation & 

Disposal ?

Site Ref Line Name TID
Existing Construction

Classification 
(Note 4)

Project Chainage (m)

ELR
Start End

Totals:
• TRAX/Skimdig                5900 yds  (3m 620yds)   

• CWR Conversion           1260 yds

• Rerail                               814 yds

• TQ/Design Tamping      1737yds

Crewe BHIL – Diversionary / Resilience
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Part 4: Drainage
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Why was a drainage scheme required?
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Why was a drainage scheme required?
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Existing drainage system – record drawings
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Gresty Brook Culvert
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Gresty Brook Culvert
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Surveys – establish connectivity & condition
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Surveys – outfall blockages
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Collapse and refurbishment
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Proposed Drainage Scheme
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Drainage Network 2
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Drainage Network 2 – Deep Drainage problem

❑ 1.26km (end to end) collector network leads to depth exceeding 3m on approach to outfall

❑ Oil Separator required and re-use of existing outfall to Gresty Brook culvert – fixed end point

❑ Drainage > 2m requires separate filter pipes above deeper carrier pipes. 

❑ Preferred drainage team installation method of trench cut and cover with trench support 

temporary works was deemed extremely difficult / impossible in a constrained six foot or 

cess at 2m + depth due to:

❑ ground conditions

❑ water ingress

❑ Pipe size

❑ Working space

❑ Six foot install would require track off – additional design / scope creep and massive cost 

and access requirement.

❑ Numerous constraints due track and OLE layout and other infrastructure
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Ballast Handling Yardroute

Drainage Network 2 – Constrained site
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Drainage Network 2 – Auger Boring solution

❑ Open trench installation not feasible.

❑ Following lengthy optioneering and cost comparison exercises, the chosen solution was 

Guided Auger Boring. 

❑ Benefits:

❑ Trenchless installation avoids complex temporary works including track on/off

❑ Pipe routes can cross track at angles that are not achievable with open cut and avoid 

any constraining obstacles (subject to derogation).

❑ Pipe can be carrier only with a separate shallow filter network that is easier to 

construct. 

❑ Laser guided therefore level accuracy of pipe install (essential for gravity drainage) 

is assured.

❑ The above also enabled Network 2A to outfall via Network 2 separator. 

❑ Installation method requires large drive and reception pits which were installed using 

precast concrete caissons (also minimises additional temporary works

❑ Settlement of tracks is a key consideration
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route
CP51 (3.6m ID)
[DRIVE PIT]

Chamber:CP41Wk 34 

(Nov 23)

Wk 22

(August 24)

Wk 16

(July 24)

Wk 9

(May 24)

Wk 6

(May 24)

Pipe run:

2A-14 to 51

Pipe run:

42 to 50

Construction timeline

Drainage Network 2 – Auger Boring solution

Chambers:

CP42, 50, 51 & 

2A-14

Pipe runs:

41 to 42, 50 to 51

CP42 (3.6m ID)
[DRIVE PIT]

CP51 (3.6m ID)
[DRIVE PIT]

CP50 (1.8m ID)
[RECEPTION PIT]2A-CP14 (2.1m ID)

[RECEPTION PIT]

56m

32m

68m

38m
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Drainage Network 2 – Auger Boring solution
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Drainage Network 2 – Oil Separator

❑ Drainage design – for Network 2 & 2A - SPEL Puraceptor – P300 1C/SC – Full Retention Separator 
(12.4m long x 3.65m diameter).

❑ Large scale sheet piled coffer dam temporary works 17m long x 6m wide x 7m deep.
❑ Ground water at approx. 4m depth – active de-watering system using extraction and re-charge wells.
❑ Separator tank cannot support traffic loading directly.
❑ Used Ballast Handling yard location - separator location pre-agreed and cover slab designed for 

specific heavy plant e.g CAT 972 loading shovel - 30 Tonnes operating + 12 Tonnes tipping (rubber 
tyred).

❑ Cover slab to be flush and extremely robust to ensure loading shovels will not damage. 
❑ Reinforced concrete cover slab spans over interceptor (between permanent sheet piles).
❑ Tank needs to be vented and monitoring equipment solar powered from adjacent NR maintenance 

compound.
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Drainage Network 2 – Oil Separator
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Thank you

Any questions?
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