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Agenda
• Introduction
• Low Carbon Guidewalls
• High Replacement Concrete
• Electric Driven Rig
• Zero Trim
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HS2 Overview

 The HS2 project will deliver: 
 140 miles of new high-speed line
 4 new state of the art stations
 Two depots
 32 miles of tunnel
 130 bridges

 Connects the West Midlands, London and 
the Southeast 

 Expected to open early 2030s

 “HS2 will leave a legacy of environmentally 
responsible travel, economic regeneration 
and technological innovation for 
generations to come”

https://assets.hs2.org.uk/wp-content/uploads/2024/02/DIGITAL_HS2_route-map_020224-1-900x600.jpg
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 5 Structures
 Granby Terrace Bridge (GTB)
 Euston Scissor Box (ESB)
 Euston Throat Retained Cut (ETRC)
 Cavern Vent Shaft (CVS)
 Hampstead Road Bridge (HRB)

 Approximately 2000 rotary bored piles

 Pile diameters of between 750 – 1800mm

 ~1300l/m of contiguous bored pile retaining 
walls

 Majority of piles installed under a polymer 
support fluid to depths of >50m

 Striving to achieve low carbon solutions to 
typical site operations, several innovations 
were conceived…

https://assets.hs2.org.uk/wp-content/uploads/2021/08/Design-Update-Mar-2022-online-version.pdf

N

Euston Approaches – Piling Contract
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Low Carbon Guidewalls
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Traditional Guidewall

What is a guide wall?

• Guides the piling equipment and improves the 
accuracy. 

• Improves the plan tolerance, ±75mm > ±
25mm

• Guides the pile casing helping to achieve the 
verticality tolerance

Traditional construction method:

• Low strength concrete (C20/25)

• Longitudinal steel reinforcement

• Steel mesh along the faces
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Low Carbon Guidewall

Basalt Fibre Reinforced Polymer (BFRP), what are 
the headline messages? 

• BFRPs global warming potential can be up to 
74% lower than steel

• Boasts tensile strengths of 870MPa to 
1150MPa

• Lightweight, easier to handle

• Can be cut with conventional tools, no sparking

• Its versatile, can be produced to typical shape 
codes

• Costs more than steel

• Poor compressive strength
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What were the savings?

• 50% of embodied carbon life cycle is 
present in the A1 to A3 or cradle to the 
gate.

• Simply swapping reinforcement bars for 
BFRP can save around 30% of embodied 
carbon

• Not explicitly covered in current 
European guidance, limited to temporary 
works?

Embodied 
Carbon

A1-A3 ECF 
(kgCO2e/kg)

Weight 
(kg/m)

Density 
(kg/m3)

Area of 
Steel 

(m2/m)

Type

28.620.787136.3777500.469Steel

17.081.82029.3920000.469
Basalt,
BFRP
Notes:
1 CARES, 2023
2 Basalt Technologies UK Ltd, 2022
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Concrete Mix

Embodied Carbon

A1 – A3

(kgCO2e)

Embodied Carbon of concrete, A1-
A3 1(kg/m)

Weight
(kg/m)

Density (kg/m3)Volume per m run of
guidewall (m3/m)

Type

51.80.04781110022930.48

CEMIII/A

50% GGBS

(C20/25)

40.30.03551113423640.48

CEMIII/B

73% GGBS

(C20/25)
Notes:

1 ICE Database – Embodied Carbon Model of Cement, Mortar and Concrete (Jones & Hammond, 2011)
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High Replacement Concrete

Acknowledgement to:
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Concrete Development 
Process @ Euston Approaches

- Approach concrete suppliers Technical Teams
- Developed initial mix designs in three cement content 

categories
- Schedule laboratory trials
- Mix selection for progression to plant trials
- Plant trials, and further proof-trialling on adjustments 

to mixes (retention etc)
- Site trials (trial box and 4 No anchor piles)
- Confirmatory durability trial further to minor 

adjustment (more on this later)
- MCR Submitted for approval 
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High Replacement 
Concrete Mix

Mix Specification:

C40/50Strength:

CIIIA + SRCement Class:

F5Consistence:

380MCC:

0.38Maximum Water/Cement Ratio:

XC2Carbonisation Class:

XD2Chloride Class:

DC2Chemical Class:

Initial trials:

Different cement contents
• 380 – 420 kg/m3
• 435kg/m3
• 485kg/m3

Variable GGBS Content 70 – 90%



2nd Annual Conference on Foundation Decarbonization and Re-use 12-6-2024

4

May 28 – 30, 2024 Conference on Foundation Decarbonization and Re-use 13

HC79 Concrete Mix
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Electric Driven Rig
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Electrification for high-demand applications. 
• Development in consideration of 

high demand applications such as 
FDP or CCFA

• Power consumption required not 
warrant use with a battery pack

• -> development of wired solution 
to meet full shift requirement with 
zero loss of power
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Scope of work eBG
Drilling Diameter: 1800 mm

Drilling depth: 46 m, 

Starter casing  for 6 m, diameter 2000 mm

42 m in London Clay, dry drilling 

slurry supported to final depth in Sand
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Cable organization on site
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Three cameras on mast One camera at counterweight Real time control

Periphery monitoring
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Zero Trim

May 28 – 30, 2024 Conference on Foundation Decarbonization and Re-use 2012/06/2024 Innovation and Susta inability 20



2nd Annual Conference on Foundation Decarbonization and Re-use 12-6-2024

6

May 28 – 30, 2024 Conference on Foundation Decarbonization and Re-use 21

Zero Trim

• Concrete poured corresponding 
to traditional methods

• Overbreak is removed using 
vacuum excavation to within 
40mm of pile casting level

• Bore filled with shingle

• Pile complete.
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Social and Environmental impact 
22

Pile cropping using drill 
and burst

Pile breakdown 
using excavator

Pile trimming using 
hand tools

Zero Trim PileRisk

Silica / dust

Noise

Hand-arm 
vibration

Musculo-skeletal 
disorders

Lifting

60,000 manual hand breaking hrs 
eliminated 

1.1 million kg Co2 saved from 
reduced over pour 

“HS2 contractors SCSjv were committed 
to reassessing the piling techniques that 
have been in use for the past two 
decades.” …“From a noise perspective, 
the “zero trim pile technique” has been 
a success and hopefully it will 
encourage other contractors to 
incorporate this technique into future 
projects.” 
London Borough of Camden –
Camilo Castrol-Llach (Noise officer)
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Commercial and programme impact

23

Significant commercial 
savings expected across 

Area East 

Approx. one year 
programme savings in 

cropping activity

Safe guarded railway 
blockade

Traditional drill and burst methodZero Trim Piles

• Pile cropping = 1.5 day per pile 
• Multiple gangs and plant required to work in parallel

• Zero-Trim = 30 minutes per pile 
• 1 vacuum excavator + 2 operatives
• Used across multiple assets 

HL0

HL1
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Which one will you choose? 

24

HL0HL1



Dia 23

HL0 Maybe signifant rather than actual numbers 
Hugh Lo; 2022-05-31T12:20:48.161

HL1 Check numbers with comms 
Hugh Lo; 2022-05-31T12:23:21.615

Dia 24

HL0 Add section view of ESB Further north
Hugh Lo; 2022-05-31T12:22:21.391

HL1 SCS comms
Hugh Lo; 2022-05-31T12:22:44.036
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Conclusion

The project has demonstrated that small, considered, changes to everyday operations can have a 
significant impact on reducing the overall carbon emissions of a project.

Total Carbon Saving (tCO2e)TypeElement

31Actual & 
forecasted

Low carbon guide walls 

(A1 – A3)
28Actual1Electric driven rig 

(A5a)
4272Actual & 

forecasted
Low carbon concrete

(A1 – A4)
800Actual & 

forecasted
Zero Trim 
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