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Concrete Canvas® is a Geosynthetic Cementitious Composite Mat (GCCM), part of a revolutionary new class of construction
materials. It is a flexible, concrete impregnated fabric that hardens on hydration to form a thin, durable, water proof and fire
resistant concrete layer. Essentially, it’s concrete on a roll. The material is predominantly used for erosion control applications
such as ditch lining and slope protection, offering a faster, more cost effective alternative to conventional concrete.

Concrete Canvas® User Benefits
Rapid Install
CC can be laid at a rate of 200sqm/hour, up to 10 times faster than conventional
concrete solutions. CC has a working time of 2 hours after hydration and can
be installed in wet weather conditions, reducing programme disruption.

Easy To Use
CC is available in man portable rolls for applications with limited access. The
concrete is pre-mixed so there is no need for mixing, measuring or compacting.
Just add water.

Low Project Cost
The speed and ease of installation mean CC is more cost-effective than
conventional concrete, with less logistical complexity.

Eco-Friendly
CC is a low mass, low carbon technology which uses up to 95% less material
than conventional concrete for many applications. Up to 200sqm can be
delivered on a single pallet; enough to replace two full mixer trucks.

Concrete Canvas® Key Properties
Erosion Protection
CC prevents surface erosion from weathering and has twice the abrasion
resistance of OPC.

Conforms To Profile
CC has excellent drape characteristics, allowing the material to conform to the
organic profile of a ditch making it more homogeneous with the surrounding
environment.

Plant Not Required
CC can be supplied in man portable rolls eliminating the need for plant on site
and allowing for installation in areas with restricted access. Prior to hydration,
CC layers can be cut to length using basic hand tools, eliminating wastage.

Reduced Maintenance
CC acts as an effective weed inhibitor, preventing costly maintenance required
for unlined ditches.

Ageing

Moss can grow on the fibrous top surface of CC resulting in it ‘greening over’,
helping the ditch to blend in with its surroundings. CC has a minimum design
life of 50 years when installed correctly.
The following pages contain a collection of case studies highlighting
the advantages of lining ditches with using Concrete Canvas® GCCM
over conventional methods.
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CC8TM Bulk Rolls

#

Easy Baffling
Installation

7250sqm

Transverse and
longitudinal layers
Albania, La Guajira,
Colombia
MERT S.A.S

i

CC8TM used to line
ditches at a mine, to
provide drainage and
prevent erosion

CLICK TO
WATCH VIDEO

Completed section of ditch

In December 2013, Concrete Canvas® GCCM* (CC) was used to line twelve drainage ditches at a mine in Albania,
Colombia, dealing with both natural rain water as well as man made drainage issues caused by the local mining
activity. The original ditches were carved from the substrate with no extra lining and had varying lengths and profiles.
The original ditches suffered from extreme erosion and were causing damage to the local environment and the
National Authority for Environmental Permits (ANLA) required the urgent installation of a protective lining to prevent
any further damage. Problems included undercutting, root growing vegetation and vertical erosion. A geo-membrane
and gabion combination was considered, however CC was specified due to its ability to cope with the existing pipe
work, accommodate the variance of profile and the ease at which baffling could be created. Furthermore the speed
of installation was key due to the possiblity of financial penalties should drainage measures not be in place by March
2014. The use of CC meant drainage measures could be in place ten times faster than using conventional concrete
so penalties could be avoided completely.
Prior to installation the ditches were graded to 45 degrees. For the transverse layups, bulk rolls of 8mm thick CC
(CC8TM) were delivered to site and cut to specific profile length to reduce wastage. These were then positioned by the
construction team and fixed in place using 13mm x 400mm ground pegs on every overlap. Adjacent layers of CC8TM
were overlapped by 100mm in the direction of water flow and secured using 20mm zinc screws at approximately
200mm spacing. For the longitudinal layups, a spreader beam and plant were used to unroll bulk rolls of CC8TM along
the length of the ditches. These were fixed in place using ground pegs every 1.5m and joined with 20mm zinc screws
at 200mm centres. Both layups were sealed with Sista FT 101 sealant along every overlap.
The CC was able to accommodate sharp bends, corners, sudden changes in depth and the existing pipework whilst
providing an organic finish. CC8TM was specified due to the high flow rate expected and risk of debris being present
in the water. In addition, installation was conducted in temperatures of 34 degrees Celsius - the speed of installation
meant a reduced risk of dehydration and sunburn to the labourers.
The material was hydrated using a water truck and due to CC having a very low wash out rate and a low alkaline
reserve, treatment of the run off from installation was not required.

*Geosynthetic Cementitious Composite Mat
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Severe vertical erosion and vegetation growth

The ditches were cleared of debris and graded

CC8TM was cut to length and then positioned

The overlaps were sealed and screwed

Hydration
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Baffling
Baffling was needed in a steep ditch known as ‘Caida Potreito’ to dissipate the water’s energy and prevent fast
flowing water from undercutting the substrate at the bottom. The ditch was graded to 45 degrees before pairs of
sandbags were placed at 2m intervals on either side of the ditch, at 45 degrees to the direction of water flow. The
sandbags were offset to create a meandering path for the water to follow, reducing its velocity. CC8TM was then
layered over them and fixed to the substrate with ground pegs on either side of each sandbag. Sealant and screws
were used along the overlaps.

One layer of CC over sandbags to create baffling

Finished baffling installation

Summary
The ditch linings were installed consecutively by a team of six over a seven week period, in high temperatures
and under a tight deadline. The client was very pleased with the results and the ANLA officials visited the site
and gave their approval of the lining, which allowed mining works to continue without financial penalty.
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CC8TM accommodating changes in profile

Existing pipe infrastructure detail

CC8TM laid longitudinally

CC8TM laid transversely and anchor trenched
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Limited
Access

CC5TM Batch Rolls

#

270sqm

Transverse layers

Brecon, Wales, UK

Natural Resources
Wales

i

CC5TM used to line a
damaged leat

CLICK TO
WATCH VIDEO

Completed relined leat

In January 2014, Concrete Canvas® GCCM* was specified as an erosion protection liner for a leat at Cynrig Hatchery,
near Brecon. The leat was used to direct overflow from the river Cynrig, a tributary of the River Usk. The overflow
posed a risk to the hatchery’s stocks of juvenile salmon. The leat had sustained damage and erosion over time; its
original wooden lined face and an adjoining rock bed was leaking into a nearby reed run and threatened the hatchery’s
infrastructure. The site is currently owned and operated by Natural Resources Wales (NRW).
Upon close inspection, the condition of the leat was such that the decision was taken to excavate it out to profile first,
and then line the profile with 5mm thick CC (CC5TM). Man portable batched rolls would be used, due to the difficulty
of getting heavy plant near the installation site.
CC5TM was used to line 40 linear meters of ditch with a varying profile of approximately 5.5m width and 1.5m depth.
The batched rolls were laid transversely, with adjacent layers of CC5TM overlapped by 100mm before being screwed in
place. The overlaps were not sealed so as to create weep paths to prevent the build-up of hydrostatic pressure behind
the material. The leading edge at the mouth of the ditch, beneath a footbridge, was anchor trenched into a poured
concrete base, whilst the material at the crest of the ditch was also buried to provide a neat termination and prevent
any water ingress. Rocks of ecological concern were recovered and placed on top of the CC5TM after installation,
creating natural baffling. CC5TM had the flexibility to negotiate existing pipe work as well as accommodate a concrete
base that was unearthed at the foot of the ditch.
A total of 270sqm of CC5TM was used in the project, which was completed by 3 NRW operatives in less than
five hours.
*Geosynthetic Composite Cementitious Mat
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Damage to a leat had caused leaks which threatened the hatchery

The site was excavated and graded. Batched rolls of CC5TM were delivered

CC5TM was applied in transverse layers with a 100mm overlap

It was fixed in place by steel ground pegs and concrete masonry fixings

The CC5TM was backfilled into an anchor trench and hydrated

The finished ditch
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Installed in
Wet Weather

CC8TM Bulk Rolls

#

4250sqm

Transverse layers

A465 (Brynmawr),
Wales, UK
Carillion for the Welsh
Government

i

CC8TM used to line
drainage channels as
part of a Highways
Agency road
widening scheme

CLICK TO
WATCH VIDEO
A completed section of ditch

In December 2013, Concrete Canvas GCCM* (CC) was specified for use in lining drainage ditches along a 7.8km
stretch of the A465, between Brynmawr and Tredegar in South Wales. The ditches form part of the A465 Dualling
Project, which is part of the National Transport Plan, and will contribute to upgrading links to businesses and
communities whilst improving safety.
Primarily commissioned by the Welsh Government, the scheme is under Highways Agency management with
Carillion appointed as main contractor. They subcontracted Walters UK to complete the principle earth works and preearthworks drainage. ARUP provided the design detail specifying CC.
8mm thick CC (CC8TM) was used to line one main ditch and various smaller ditches on site. The main ditch is
approximately 250m in length, 7m in width at the crest of the ditch and 3m wide at the base. 125sqm bulk rolls were
deployed using an excavator and spreader beam before being batched to length using hand tools. Subsequent layers
were overlapped by 100mm in the direction of the water flow and screwed in place at 150mm intervals. The CC8TM
was installed at a rate of approximately 50sqm per day with a 3 man team (two of the crew laying the material and a
third fixing it in place).
Prior to specification of CC8TM, stone pitching with a paving slab invert was considered as a means of lining the ditch,
but this would have resulted in a considerably longer install further delayed by weather conditions. In comparison,
CC8TM provided a significantly faster and easier installation negating any programme disruption due to the
weather.

*Geosynthetic Cementitious Composite Mat
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The ditch was excavated and graded to profile

Plant was used to unroll and place the material

Transverse layers with a 100mm overlap were screwed in place

Hydration of CC8 via bowser and petrol pump

Transverse layers backfilled into the anchor trench along crest
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CC junction

A completed section of ditch

CC accommodating a turn
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Wet weather
installation

CC13TM bulk rolls

#

2000sqm

1 linear layer

Caerphilly, Wales,
UK
Cosslett Engineering

i

Lining of the
drainage inverts to
prevent scouring
on a disused coal
mine spoil tip.
Commissioned by
Caerphilly County
Council.
The ability of CC to
be installed in wet
weather significantly
reduced disruption to
the project.

CLICK TO
WATCH VIDEO

Installation of single layer of CC13TM along channel in wet conditions

CC bulk roll transported to site
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Extreme
Conditions

CC8TM Bulk Rolls

#

1000sqm

Transverse Layers
Chayvo OPF Onshore
Processing Facility,
Sakhalin, Russia
VECO a CH2M Hill
Company

i

Lining drainage
channels in front
of PLF (Production
Living Facility)
Building to avoid
erosion and
undermining of the
building and road.

Completed section ditch lined with CC8TM

In July 2014 Concrete Canvas® GCCM* was used to line a drainage ditch at the Chayvo OPF Onshore Processing
Facility, Sakhalin, Russia. The ditch was located in front of a PLF (Production Living Facility), and there was a risk of
erosion undermining the PLF and the nearby road. Due to the weather conditions in Sakhalin, there are only a few
months a year where construction work like this can feasibly take place, so installation speed was of the essence. The
project was installed by VECO a CH2M Hill Company for ENL Exxon Neftegas Limited. Concrete Canvas® GCCM
(CC) was chosen due to the limited resources available on site and in the surrounding area, limited accessibility and
cost effectiveness compared to conventional concreting methods.
The ditch was re-graded using an excavator, vegetation removed and an anchor trench cut on either shoulder. A
transverse layup was chosen due to the varying profile of the ditch. A Zoom Boom and spreader bar combination was
used to lift 8mm thick CC (CC8TM) bulk rolls and manoeuvre them into position, either to be unrolled from the crest
of the ditch or so they could be unrolled on the flat. The CC8TM was then cut to specific profile lengths using a utility
knife, eliminating any wastage. The installation team ensured there was a 100mm overlap in the direction of water
flow between the layers of CC8TM before fixing it to the substrate with 375mm J-pegs. The overlaps were then sealed
with Dow Corning 762 sealant and screwed at 200mm centres with 30mm coated screws, before being hydrated with
a pressure hose and 7000 litre bowser.
The installation of CC was considered a huge success, as alternatives such as poured concrete are difficult to
obtain there, and can cost up to $2,750 (USD) per cubic metre. The extreme climate in Chayvo, where the camp
can be under 4m of snow for 8 Months of the Year, experiencing temperatures as low as -40 degrees Celcius meant
that CC would be an enabling technology for ENL, allowing complete infrastructure projects to be completed in a
single Season.

*Geosynthetic Cementitious Composite Mat
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The ditch was excavated and graded to profile

CC8TM bulk rolls were unrolled across the ditch and into anchor trenches

Unset CC8TM cut to length, avoiding wastage

CC8TM sealed, screwed and fixed to the substrate with ground pegs

Hydration with a pressure hose from a 7000 litre bowser

The finished project
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Reduced Time
on Site

CC8TM Bulk Rolls

#

2090sqm

Transverse layers

Sherston, Wiltshire,
UK
BAM Nuttall on behalf
of Network Rail

i

CC8TM line a
drainage ditch at
the top of a rail
embankment to
prevent slip
Completed section of ditch
®

In June 2014, Concrete Canvas GCCM* (CC) was used to line a drainage ditch located at the top of a railway
embankment in Sherston, Wiltshire, UK. The works took place as part of the Great Western Electrification programme
(GWEp), which involves raising and replacing various bridges and carrying out safety improvement work to parapets
between London and Cardiff. In this instance local rail bridges were being elevated which resulted in the removal of a
nearby aqueduct that couldn’t be repositioned. The drainage channel replaced this loss of water management.
Site access was limited due to the close proximity of the rail line and plant was only accessible via rented farm space.
CC was specified due to its ease and speed of install, which significantly reduced time on site and cost of access.
With a fall of only 2mm an unlined V ditch was deemed unsafe as ground and surface water would not drain correctly
and cause risk of slip. Both an unlined ditch or a pipe work option would require regular and expensive maintenance,
placing CC8TM as the most cost-effective solution. Installation was carried out by BAM Nuttall with consultancy provided
by Network Rail in conjunction with ADAS (the Agricultural Development Advisory Service).
The trapezoidal ditch was excavated using 4T plant with V-bucket. It measured approximately 1m in depth, 750mm
wide at the base with 60 degree banks. The overall profile varied along its length so a transverse layup was specified
to maximise material efficiency. The profile was typically 2.2m wide and terminated into culverts at either end. Loose
rock was removed from the invert so that there was intimate contact between the CC and the base of the ditch. The
bulk rolls were deployed from spreader beam equipment to maximise speed of install. The material was unrolled into
the ditch and cut to specific profile length. Each layer overlapped the previous by 100mm in the direction of water
flow before being fixed to the substrate using 250mm ground pegs at the crests of the ditch. Overlapped layers were
jointed using 30mm screws applied with an auto-feed screwdriver at 200mm centres. The overlaps were not sealed
to prevent any build up of hydrostatic pressure behind the CC. Finally the CC8TM was hydrated using a 1000L bowser
and hose with a diffused spray nozzle before applying sandbags to compress the joints during setting.
CC8TM is an effective weed suppressant and will prevent root growing vegetation, reducing the future maintenance
costs of the channel. However, the textured top surface of CC will naturally green over in time creating an organic
finish more sympathetic with the surrounding environment. CC also has a very low wash out rate and low alkali
reserve meaning that it was not required to treat the run off from installation.

*Geosynthetic Cementitious Composite Mat
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Close proximity to rail line

Difficult to access site

Excavated ditch

Unrolling the CC

Cutting the CC8TM to length

Fixing to the substrate
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Screwing with an auto-feed screwdriver

Hydration

Joints weighted down to reduce profile

The finished ditch

Summary
The CC8TM was installed over a 6 week period at a rate of up to 60 linear meters per day by a team of 7, in
high temperatures, without requirement to take possession of the line. The install was deemed a huge success due
to the time savings and cost effectiveness of using CC8TM over conventional concreting methods, and CC is being
considered for additional areas under the GWEp scheme.
“Great first impression, we’ve not used it before but would definitely do so again. It’s easy to apply and doesn’t
require any complex methods: you just need to put it in place and add water. There are so many different
applications for it, I will definitely be using it on future projects.”
Richard Foster
Sub Agent BAM Nuttall Rail
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