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Introduction

The A421 between the M1 and Bedford Southern Bypass was predominantly single carriageway prior to its

reconstruction in 2009-2010. More than 25,000 vehicles per day travelled this route and there was

considerable congestion, particularly during peak hours, with an unacceptably high accident rate. The new

dual carriageway scheme was designed to relieve this congestion and starts at Junction 13 of the M1 and

runs northeast, generally parallel to the existing A421.

Three grade-separated junctions are located at the M1 Junction 13; Marston Junction and Marsh Leys

Junction. A total of 8 major under-bridges and 8 major over-bridges allow local traffic to flow across the A421.

The existing A421 between the M1 and Marsh Leys remained open to local traffic. These works were

completed in 2010.

A contract worth approximately £200m was awarded in November 2005 to contractor Balfour Beatty, who

were involved at the early stages of planning the project. They were keen to reduce the overall impact by

using sustainable materials.

PFA was chosen to form the embankments for part of the A421 and the roundabout adjacent to the M1. This

decision was based on PFA being a lightweight material, thereby reducing ground bearing pressures. PFA is

readily available, cost effective, easily compacted and able to produce a level and solid base speedily. As a

by-product material conditioned PFA requires no processing and has virtually zero eCO2 and embodied

energy in its environmental profile at the power station gate, making this a highly sustainable solution.
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Figure 1 - The scale of the contract, with the PFA embankment section highlighted and 

an aerial view of the nearly completed junction

Manor Farm

BRG 2

Overbridge

Salford Road

Underbridge

M1 Junction 13

Brogborough

Interchange North

M1 Junction 13

Brogborough

Interchange South

BrogboroughBroughton Brook

Noise Bund

M1 Junction 13



Construction of the embankment

On this contract the quantities of materials

involved in forming the embankments

exceeded that available from works on

site, therefore it was necessary to import

materials. In comparison with virgin

aggregates, PFA typically has a 25%

greater volume per tonne when

compacted, resulting in approximately

25% less vehicle movements delivering

material to site. Also, PFA embankments

gain strength with time and are easier to

place and compact. When all these factors

were taken into consideration, Balfour

Beatty decided to opt for a PFA

embankment.

Approximately 415,000 tonnes of

conditioned ash were supplied from  both

E.ON’s Ratcliffe Power Station and RWE’s

Didcot Power Station to build the

embankment. These sources were chosen

because they have

readily available PFA in

the quantities required

for the contract and are

within reasonable

travelling distance of

the site.

Articulated vehicles are

considerably more fuel

efficient than rigid

vehicles per tonne,

hence they are

generally preferred

within the industry.

Initially there was some

reluctance by the main

contractors to permit

articulated vehicles to

deliver to site on health

and safety grounds.

However, with reasonable care taken by the vehicle

driver, coupled with the fact that PFA forms a stable

working platform, such vehicles can safely

discharge. As a result there were no incidents

associated with articulated delivery vehicles

delivering the material on site.

The construction of the embankment was carried

out by John Jones Excavation. The PFA was placed

on a capillary break of Teram, forming the

separation layer. The PFA was discharged on site

and bladed out into ~150mm layers (see Figures 2,

3 and 4) and then compacted to 95% of the

Maximum Dry Density, as required by the

Specification for Highway Works, 600 series –

Earthworks.

Figure 2 - Discharging PFA for blading to the approximate 

levels out prior to compaction.

Figure 4 - Levelling and compacting PFA is relatively

straightforward

Figure 3 - Adjusting the levels of the PFA.



At times up to 2,500 tonnes of PFA were supplied per day and only the most extreme weather conditions

prevented deliveries. The use of PFA was so successful that the programme was completed four months

ahead of schedule. For further information on PFA for embankments see UKQAA Technical Datasheet 2 and

Best Practice Guide No.2.

Figure 5 - Early days in the formation of the PFA embankment

Figure 6 - The junction just prior to completion



Conclusions

This contract will give significant benefits in access to the Bedford area from the M1 and will hopefully reduce

congestion and the high accident rate in the area. The use of PFA as a sustainable by-product material has

produced a lightweight and stable embankment. 
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