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The site at Gatwick’s Car Park J, shown here prior
to the installation of the upgraded culvert. The
improvement in the drainage insfrastructure would
better serve both the local surface water needs as
well as those from the nearby runway.

PROJECT BACKGROUND
Gatwick Airport originally opened in 1930 as the Surrey Aero Club, a
small flyers club and was used exclusively by flying enthusiasts. In 1958,
Gatwick Airport was officially opened by Her Majesty The Queen as a
public airport and the world’s first airport with a direct railway link. In
1974 Gatwick in Surrey became part of West Sussex as the result of
county boundary changes. Today, Gatwick is the world’s most efficient
single runway airport and the UK’s second largest.
Between 2008 and 2014, £1.2 billion was invested in Gatwick, £440k
of which was directed towards the redevelopment of the surface water
drainage channel infrastructure at Car Park J.
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Historically, the drainage channel running adjacent to the Car Park was
an open, muddy ditch. This had served the area well for many years,
but with an increase in passenger traffic and number of flights, the
drainage infrastructure required significant improvement.
The project to bulk excavate and refine this major drainage channel
would allow the upgraded culvert to operate more effectively in
managing surface water from the runway and the surrounding areas.
Unleaded kerosene (used in plane fuel) and other hydrocarbons from
the nearby road surfaces would be more efficiently managed in order
to reduce the amount of contaminated water reaching the River Mole.
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Enviromesh were initially approached by Land and Water Limited to
review the proposed designs for the culvert scheme. The revised
design drawings submitted by Enviromesh showed that savings could
be made in materials and labour. Traditionally, mass gravity gabion
retaining walls and gabion mesh mattresses are the go-to solution for
the civil engineering sector in these types of applications.
On this occasion, Enviromesh were involved in the scheme at the
early stages, which offered the client a significant advantage in terms
of forward planning as well as identifying where cost savings could
be made. Enviromesh were on site to advise on design, materials
and installation throughout the project, meaning key issues could be
addressed both before and during the works.
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THE CHALLENGES
The culvert redevelopment project at Gatwick involved a number of
practical challenges. Most notably, as a functioning drainage channel,
with multiple drainage ‘tributaries’ feeding into it, the site would
be continuously exposed to water. Working during the month of
December added to this challenge, requiring a network of pumps
working 24 hours a day to be set up, to help reduce the volume
of water accumulating in the site, once works were underway.
Time constraints and security
The construction team would need to work efficiently in order to
complete the project as soon as was practicably possible. This would
mean Enviromesh coordinating material deliveries to suit the tight time
schedules. Stringent airport security measures and negotiating a fully
operational airport, inevitably slowed progress.
Deliveries of materials to site
A reduction in the size of the delivery vehicles (due to space
constraints) meant Enviromesh would need to carefully manage the
volume of materials delivered to site at any one time. Being ‘self offload’ vehicles, each delivery took longer than usual – and of course the
deliveries needed to be more frequent to ensure the flow of materials
in to the site kept up with demand from the workforce.
Working space
Limited working space and a Car Park that was operating with fewer
parking spaces available, meant the site was often congested. Long-arm
excavators were used to mitigate both the space issues and to satisfy
the steep angles specified for the ‘cut of slope’ within the culvert.
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The installlation team would be working
in difficult conditions – and against the
clock. Due to the steepness in the cut
angle of the slope, short sections of the
culvert were excavated, with works to
build the gabion retaining walls starting
immediately after. Weather, time of the
year and ground stability issues meant
this was the most expedient solution in
overcoming one of the main challenges
faced by the project as a whole.
A network of pumps was used to help
manage the volume of water collecting
in the base of the channel.
Below, right, the partly constructed
culvert, with pump pipework and long
reach excavator in the background.

Health and safety
Of particular significance in this project were valid concerns raised
by the risk assessment. A tight time schedule for project completion,
physical restrictions on access for plant and materials, as well as
working in a busy fully operational airport – meant there were a
number of potential hazards within the immediate working area.
One of the singular health and safety concerns related to the culverts’
sloped banks which were cut at a steep angle, due to space constraints.
The concern here was the increased potential for the sides to collapse
(being unstable and unsupported). Exposure to the harsh December
weather compounded this particular issue.
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THE SOLUTION
Gabion retaining walls
The cut slopes of the culvert were excavated progressively to address
both the unstable and easily erodable nature of the surrounding soil.
Work on building the retaining walls began soon after and continued
in short six-metre sections, which helped the team focus on a smaller,
more manageable area at any one time. The retaining walls were
specified as 3mm wire throughout with heavier gauge 4mm facing
panels and filled with Kent Ragstone (Class 6G).

Gabion mattresses
Hexagonal woven mesh mattresses were specified for the base of
the culvert primarily because they would help mitigate erosion issues.
Their inherent flexibility would also suit the uneven ground. In this
case, using mattresses in combination greatly improved the integrity
of the foundation, and using lacing wire to joint adjacent mattresses,
resulted in a stronger, more effective continuous structure.
Reinstated fence

Site Safety
In order to address health and safety concerns and to ensure a safer
working area (particularly from increased the risk of the cut slopes
collapsing), the structure was built in short 6m sections.

Helicals
Helical joints were installed on all adjacent baskets throughout the
structure, partly to provide a stronger jointing method, but also to
reduce the risk of injury from the exposed edges of the baskets.

CAR PARK J
Armorflex blocks

+58.5m

Water
A major challenge for the construction team was dealing with excess
water (caused by the inclement December weather, the main watercourse and a network of drainage systems flowing into the culvert).
Pumps were installed along the length of the culvert to help alleviate
this issue.
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SERVICES PROVIDED BY ENVIROMESH
• Preliminary discussions and consultation
• Full detailed designs taking into account supporting steel work
and gabion layouts
• Manufacture and material supply
• On-site technical and installation consultations throughout
construction

PROJECT BUILD COMPONENTS, SUPPLIED BY
ENVIROMESH
• Bi-axial welded mesh gabion baskets: Galfan coated
75mm × 75mm welded mesh gabions
(3mm wire diameter, 4mm face)
• Hexagonal woven mesh gabion mattresses:
PVC on zinc coated wire
60mm × 80mm woven 2mm mesh (3.0m × 2.0m × 0.3m)
• Helicals and lacing wire for jointing the gabion baskets and
the gabion mattresses

Aerial view of the finished culvert. The scheme was completed with inner and outer security fencing to prevent unauthorised access. Integrated access steps for
maintenance crews were installed to provide a safe means to enter the culvert and clear the filter grate (left) and main channel, when required.

Technical and material specifications:
• Fabric type
Galfan coated bi-axial
welded mesh (gabions).
Hexagonal woven,
double-twist wire mesh
(mattresses).
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• Tensile strength (wire)
Welded: 540 to 770 N/mm2
Woven: 350 to 550 N/mm²

• BS EN 10223-3:2013
Woven steel wire and
wire products for fencing
and netting

• Weld strength
75% of the min. ultimate
tensile strength of the wire
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• BS EN 10223-8:2013
Welded steel wire and
wire products for fencing
and netting
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