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PROJECT INFORMATION

Reusing Steel Sheet Piles for Sustainable Highway 

Construction

Location: M4 Smart Motorway 

   Junctions 10-12

Client: SMP Alliance

Designer: WSP & Jacobs

DAWSON-WAM and the Smart Motorway 

Project Alliance (SMP Alliance) have 

collaborated to achieve the First-Ever Reuse 

of Steel Sheet Piles for Permanent Work in a 

National Highways project. 

A pioneering effort that not only contributes 

to sustainable construction practices but also 

enhances the quality and cost-efficiency of 

highway infrastructure.
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Reusing Steel Sheet Piles for Sustainable 

Highway Construction

What was achieved?

The first ever reuse of sheet piles on a 

permanent structure on a National 

Highways project.

Wall B10 on the M4 Smart Motorway 

J10-12 was installed in November 2024.

It required over 6 months of 

collaboration effort to achieve a 

departure from standard for the use of 

these piles.

The use of second hand sheet piles did 

not change the installation value of the 

works but did save £7,265.06 from the 

procurement cost, equivalent to 11%.

The key outcome of this departure from 

standard was the saving of purchase of 

62,885kg of new steel, and in doing so 

this saved an impressive 173,562.60kg 

CO2e.

Tonnage eCO2 per t* Total Carbon
Original Requirement - New Prime Steel 62.885 2.76 173.561
Second Hand Piles Used 79.658 0.00 0.000

Saving 173.561

* carbon factor used from the National Highways Carbon Toolkit V2.6.1 
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Reusing Steel Sheet Piles for Sustainable 

Highway Construction

The SMP Alliance is a collaborative enterprise 

formed in April 2020 by National Highways to 

deliver upgrades and safety enhancements 

across England’s strategic road network. The 

works comprise of the delivery of over 150 

additional emergency areas on sections of all 

lane running (ALR) motorway.

The National Emergency Retrofit Scheme (NEAR) 

was done for a fixed cost, with an extremely tight 

programme by March 2025, and with significant 

social and sustainability commitments.

The SMP Alliance is built on two core sustainability 

goals - Production Excellence and Enhanced 

Environments. We're committed to reliability, 

waste reduction, and reducing carbon emissions 

by at least 10%. These objectives align directly 

with broader UN Societal Outcomes, making our 

work globally relevant.

The key contributors for this achievement were 

Balfour Beatty, Jacobs, WSP, DAWSON-WAM and 

National Highways.
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Reusing Steel Sheet Piles for Sustainable 

Highway Construction

Wall B10 at chainage 69/1B is a King Sheet Pile  steel sheet piled retaining wall on 

a motorway embankment which also crosses a drainage culvert.

At just over 90m in length, it was the last of 4 sheet piles walls installed on the M4 

Jct 10-12 Smart Motorway, and the last of all the 24 permanent piled retaining 

walls to be installed on the NEAR Programme.

Deemed as a low risk structure by the design team, and being so late in the 

programme, it became the ideal candidate to progress the sheet pile reuse.
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Reusing Steel Sheet Piles for Sustainable 

Highway Construction

Where did the piles come from?

Piles were used first by Ferrovial Laing O’Rourke JV for temporary works solution on 

the River Thames. These piles were purchased new from Arcelor Mittal and used 

for a period of 5-7 years for the project fulfilling their requirement.

The piles came with full mill certification, details of how and why they were used 

and photographic records.
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Reusing Steel Sheet Piles for Sustainable 

Highway Construction

The biggest technical challenge was thought to be getting National Highways 

Safety Engineering and Standards (SES) onboard, around the process for technical 

approval process.

Why had this not been done before and what we have done to make this easy to 

replicate.

The current standards require that new sheet piles are used as per the extract of 

the specification below.  

National Highways have 

challenging carbon targets to 

meet, and the current 

standards and specification 

do not take this into account.

When engaged SES were eager 

to support the departure from 

standard, accepting that the 

selection of reused sheet piles 

at construction stage, formed 

part of the material approvals 

process.

Agreed with SES a standard 

departure could be adopted 

for the proposal, supplemented 

by a standardised proforma on 

a location specific basis, to 

speed up departure submissions 

for this and future use
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Reusing Steel Sheet Piles for Sustainable 

Highway Construction

Ensuring Quality and Compliance 

Each sheet pile used was 

thoroughly checked to ensure 

compliance with the original 

manufacturer's tolerances.

Piles were also checked for 

corrosion, damage or other visual 

indications that would hinder 

performance. This process 

ensured that although previously 

used, these second hand piles will 

meet the requirements of new 

piles.

As a mitigation measure the 

sheet piles selected were 

upsized in capacity by 

between 4% and 14% to 

provide additional comfort 

to the Safety, Engineering 

and Standards (SES) 

directorate.
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Reusing Steel Sheet Piles for Sustainable 

Highway Construction

What is the potential for this departure from standard?

To put this into perspective, the UK imported 76,000 tonnes of sheet piles in 2022 

alone. That equates to over 209 million kg of CO₂, showing a scale of the impact if 

even a fraction of those were reused. And with the UK no longer manufacturing 

sheet piles, we rely heavily on imports—from Luxembourg to China. 

How can we meet the demand for previously used sheet piles?

Temporary works in HS2 and large-scale European hire markets offer a huge pool of 

second-hand sheet piles. These are available today. With the right policy and 

procurement approach, we can meet future demand without new steel.

An example of the potential – Lower Thames Crossing

A prime opportunity is the Lower Thames Crossing, a zero-carbon pathfinder 

project. We’ve already identified carbon savings of up to 18,000 tonnes of CO₂ 
across the North Roads, South Roads, and tunnel sections if reused sheet piles are 

adopted early.

Summary

One of the most compelling outcomes of this initiative is the measurable carbon 

saving we achieved. Using the National Highways Carbon Toolkit Version 2.6.1, we 

were able to quantify that by reusing the steel sheet piles from the Thames Tideway 

Project, we saved 173,328 kilograms of CO₂ emissions by avoided the production of 

62,790 kilograms of new steel.

That’s the equivalent of:

• Charging over 21 million smartphones,

• Or powering 20 average UK homes for a full year,

• Or driving nearly ½ million miles in a petrol car.

And these aren’t hypothetical savings—they’re realised benefits, from just one 

instance of reuse on one project. Imagine the impact if this approach were scaled 

across the wider infrastructure sector.

What made this possible was not just technical capability, but collaboration. It 

required alignment between procurement, design teams, contractors, and 

certifiers to ensure reused materials could meet all safety, performance, and 

documentation standards. 

Also important to note: these savings go beyond carbon. We reduced 

transportation costs, avoided energy-intensive steel production, and shortened 

lead times. That’s savings in time, cost, and environmental footprint,a rare triple win.
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