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INCE PARK BIOMASS ENERGY PLANT

HELSBY, CHESHIRE

WORKING PILING PLATFORM/SOIL STABILISATION
Product: Maccaferri MacGrid WG and MacTex W2
Problem

The proposed structure comprises a Carbonarious Biomass
Facility. The main client is MWH Treatment Ltd, based in
Heywood, Lancashire.
The designed £100M biomass energy plant replaces the
previously consented bioethanol plant.
The biomass energy plant would take up to 175,000 tonnes of
fuel per annum and use the latest technology to provide
enough renewable electricity to meet the average needs of
approximately 37,000 households. It would also have the
potential to supply hot water or steam for use in local industry
or business, increasing the plant's efficiency.
The site is located at Ince (near Helsby) in Cheshire,
approximately 2 km north-northeast of Junction 14 of the M56
motorway and about 2 km northwest of Helsby railway station.
The site lies on Ince Marshes, which form part of the southern
flood plain of the River Mersey. It is located about 500 m
south of the Manchester Ship Canal, which runs from west to
east along the south bank of the river.

MacTex W2 laid over the existing ground - Oct 2015

The area of development is characterised by poor ground
condition with alluvial clay and peat presence to a depth of
about 10m.
The desing input has considered a minimum characteristic
undrained shear strength cu of 7.5 kPa.

Parties involved

The Principle Contractor is MBV Energy, which is a joint
venture between MWH and Black & Veatch. The civils
subcontractor is Ward and Burke Construction Limited, based
in Bourne End, Buckinghamshire.
Howes Atkinson Crowder LLP (HAC) was appointed by Ward
and Burke to undertake the civil design. Geocentrix Limited
was appointed by Ward and Burke to advice on the
geotechnical design.
The foundation works, worth approximately £1m with the piles
structure for the power plant, were designed and installed by
Aarslef Piling, based in Newark (sub-contracted by Ward &
Burke). The contract requires the installation of approximately
990 piles – 350mm square and 30-metre average length. The
piles were installed using the heavy piling rig machine Junttan
PM20/LC. On site was operating also a 90 tonnes heavy
crawler crane who was supporting the related works.
The Working Piling Platform for the piling operations was
designed in-house by Maccaferri Ltd, Oxford Office.

MacGrid WG laying operation usign a spreader bar

MacTex W2 (bottom layer) and MacGrid WG (upper layers)

Main Client:
MHW/BLACK & VEATCH
Main contractor:
WARD & BURKE
Engineering Consultant:
GEOCENTRIX LIMITED
Products used:
MACGRID WG (85,500sqm) - MACTEX W2 (37,350sqm)
Date of construction:
OCT 2015 - JAN 2016

Placement of granular material (in this case, Class 6F5 SHW)

Picture of the whole area (24,000sqm foot-print area)

The foot-print area of the designed working platform,
construct access roads and car park areas was 24,000sqm.
The solution consist in a geosynthetic reinforcement granular
compacted platform.
Maccaferri is then provided more than 120,000sqm of
geosynthetic reinforced material resulting in one of the biggest
application of this type within the UK.

Innovative and sustainable design methodology

Working platforms are temporary structures that provide a
suitable foundation for heavy construction plant and working
machines. They can be greatly improved by including high
strength reinforcing geogrids. As stated in the new BS
8004:2015 “Code of practice for foundations”, even if
temporary these structures have a critical safety role since an
overturning large machine, caused by bearing capacity failure,
will have very serious consequences for the safety of site
personnel.

Placement of granular material (in this case, Class 6F5 SHW)

Working platforms are currently designed in the UK following
the BRE Report 470 “Working Platform for Tracked Plant”.
This is just a guideline, which has been extensively used in
the past and still is, although it is not compatible with
Eurocode principles. The BRE 470 design method leads to
unnecessarily (and not cost-effective) high platform thickness
and only provides guidance for a single layer of reinforcement
placed at the platform/subgrade interface, while ignoring the
benefit from any other reinforcing layers.
Maccaferri proposed an innovative method for designing this
type of structures. The design method is based on applying
the load on a defined rectangular area, considering the load
data of the construction plant to be used (e.g. cranes, piling
rig machines).

The design methodology is supported by a clear analytical
method and has been presented in several international
geotechnical and geosynthetics conference.
The proposed design method enabled the calculation of the
tensile forces in each of the reinforcing geogrid layers
generated by:

Compaction phase with vibratory roller

•
•
•

horizontal thrust due to self weight of the different soil
layers;
wheel / track load of heavy vehicles;
membrane effect at the base (or subbase) - subgrade
interface.

It was then possible to determine the optimum number and
the mechanical characteristics of geogrid layers required for
absorbing the horizontal forces generated by the above listed
mechanisms.
In this way it was possible to determine the additional
reinforcement required to stiffen the platform to prevent
catastrophic failure.
The working piling platform designed in some areas has a
thickness up to 1.20m of compacted granular material with a
combination of nr 4 layers of high strength polyester woven
MacTex W2 geotextile and MacGrid WG high tenacity
polyester woven geogrids. The MacTex W2 have been
chosen at the interface with the existing wet subgrade
material as it is able to provide the reinforcement and the
separation function together in one product.

Edge detail of the working piling platform

The thickness of the solution varies between 1.20m to 400mm
as this approach has been adopted also for the soil
stabilisation of the site haul roads, crane location and
compound/car park areas.
The design methodology provided a quick and sustainable
way of construction, saving an important amount of imported
granular material.
Have been estimated a saving of approx. 25% in temr of
granular imported material if compared to the initial proposed
and common used design approaches.

General view of the site

Boussinesq Theory (Das, 1990);
Barenberg (1980);
Giroud and Noiray (1981);
Rimoldi & Simons (2013);
Korulla et al (2015);
Brusa et al (2016);
Design of granular working platform for construction plant A guide to good pratice (2016) by Temporary Works Forum
Junttan PM20 machines during final operation in Jan 2016

Soil stabilisation using MacGrid WG in the compound/parking areas
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