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1. Introduction

We were asked by GeoFabrics to complete 3 pieces of research:

1) To perform accelerated and real-time durability of CuTex ‘as installed’.
2) To test the efficacy of CuTex against bamboo root systems.

3) To test the efficacy of CuTex when used as a barrier to tree roots.

Overall, the aim of these objectives was to test the efficacy of CuTex when used as a barrier to tree
roots, allowing for CuTex to be marketed more effectively, and for a wider range of applications.

2. Real-time and accelerated testing (on fresh CuTex)

Any decline in the function of CuTex over time would largely be a result of repeated cycles of
wetting/drying, heating/cooling and exposure to water and air that occur within the soil. To test the
longevity of CuTex as installed, we therefore simulated annual cycles of these changes in condition,
either in real-time, or on an accelerated timescale, using the same basic methodology.

For both timescales, CuTex samples were buried in soil, and then subject to realistically varying
environmental conditions. These cycles of changes are shown in the tables below.

Real-time testing:

Actual month Moisture Temperature
January Wet 1wk frozen, 3wk cold
February Wet Cold

March Wet Cold

April 2 cycles wetting/drying Ambient

May 2 cycles wetting/drying Ambient

June 2 cycles wetting/drying Ambient

July 2 cycles wetting/drying Ambient

August 2 cycles wetting/drying Ambient

September 2 cycles wetting/drying Ambient

October 2 cycles wetting/drying Ambient

November Wet Cold

December Wet 1wk frozen, 3wk cold
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Accelerated testing:

Tom Bennett

Simulated month Experiment Week Moisture Temperature
January Week 1 Wet Cold
February Week 2 Wet Frozen
March Week 3 Wet Cold
April, May Week 4 3 x Wet, 3 x Dry Ambient
May, June Week 5 3 x Wet, 3 x Dry Ambient
July, August Week 6 3 x Wet, 3 x Dry Ambient
August, September Week 7 3 x Wet, 3 x Dry Ambient
October Week 8 3 x Wet, 3 x Dry Ambient
November Week 9 Wet Cold
December Week 10 Wet Frozen

Samples were then periodically recovered and tested using two assays; the ‘zone of inhibition’ test in
agar plates, and in the standard ‘two-chamber’ root barrier test in pots, using barley plants (as described
in previous reports). In both assays, the experimentally aged CuTex was compared to ‘fresh’, unused
CuTex, to assess whether the efficacy of the CuTex had declined with aging.

Real-time testing

Samples were recovered every 3 months for 24 months. One remaining set of samples (21 months)
have been left buried, instead of recovered on schedule, to allow for the real-time testing project to
be extended if required.

There were issues with sterilizing the 3 month and 9 month samples, meaning the agar plates for these
samples were heavily contaminated with bacteria, rendering these samples unusable. For the other
samples, the size of the zone of inhibition (ZOI) in mm was compared between the aged and fresh
CuTex, and the residual effectiveness of the aged CuTex was calculated as a percentage of the
effectiveness of fresh CuTex. For the 6 month samples, the ‘fresh’ cutex control did not form an effective
zone of inhibition, which rather skews this calculation, but for the other samples, there is a clear pattern.

Z0Ol (mm) | ZOl (mm) | Aged residual
Months | Aged Fresh effectiveness (%)
6 26.5 7.9 335.44
12 21.5 21.4 100.47
15 211 17.4 121.26
18 17.8 13.5 131.85
24 20.0 19.1 104.67

In all samples, the experimentally aged CuTex was at least as effective, if not more effective than the
fresh CuTex.

Accelerated testing
Samples were recovered after 1 year (e.g. 5 simulated years) and 2 years (e.g. 10 simulated years).

These samples were also tested with the zone of inhibition test:

ZOIl (mm) Z0Ol (mm) Aged residual
Years | Aged Fresh effectiveness (%)
5 23.7 22.2 107.84
10 22.5 19.4 115.85

This is highly comparable to the results from the real-time testing.
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3. Real-time and accelerated testing (on 7 year-old recovered CuTex)

In late 2022, we also began supplementary real-time and accelerated testing of CuTex that had been
installed in a burial cell 7 years previously. This had been dug up and replaced with fresh CuTex,
allowing us to test the pre-aged CuTex. This has two benefits; it can support the results from the real-
time and accelerated testing, and it can extend those results, by adding 7 years to the total aging
generated by the testing.

However, since this work began ~10 months after the project began, it will not reach the full 2 years of
real-time/10 years of accelerated time testing within the remit of the current project.

The same methodology as described above has been used for the testing of these samples.
Real-time testing

Samples were recovered every 3 months for 18 months. The remaining 15, 21 and 24 months are being
left buried, instead of recovered on schedule, to allow for the length of testing to be extended if required.

There were issues with sterilizing the 3 month samples, rendering these samples unusable. For the
other samples, the size of the zone of inhibition (ZOIl) in mm was again compared between the aged
and fresh CuTex, and the residual effectiveness of the aged CuTex was calculated as a percentage of
the effectiveness of fresh CuTex

Aged residual
Months of ZOIl (mm) ZOIl (mm) effectiveness
treatment | Total age Aged Fresh (%)
6 7.5 years 23.3 18.1 128.73
9| 7.75years 17.2 14.5 118.62
12 8 years 22.2 12.8 173.44
18 8.5 years 24.2 18.7 129.72

As with the above results, in all samples, the experimentally aged CuTex was at least as effective, if
not more effective than the fresh CuTex.

Accelerated testing
Samples were recovered after 1 year (e.g. 5 simulated years).

These samples were also tested with the Zone of Inhibition test:

Aged residual
Years of Z0l (mm) Z0l (mm) effectiveness
treatment | Total Age | Aged Fresh (%)
5 12 years 23.0 13.6 169.49

Again, this is highly comparable to the results from the real time testing.
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4. Bamboo testing

To test whether CuTex can prevent the growth of bamboo roots, we used a commercially available
species of bamboo, Fargesia murieliae (Red Umbrella Bamboo). We grew this in both the standard ‘two
chamber’ test, and in a modified horizontal version of the two chamber test, since it is the lateral spread
of bamboo root systems that is of primary concern.

In neither set up was there any root growth through the CuTex barrier, consistent with the effects
observed for other species.

Figure 1: Horizontal 2-chamber set-up for growing bamboo (left). There was no root growth between
the chambers in this set up, using a CuTex barrier (right).



CuTex Extended Testing Final Report Tom Bennett

5. Tree root testing

In order for a tree to grow, its root structure should be given space to expand. The creation of a CuTex
open cylinder greatly exaggerates the containment / stress we would expect to exist in a responsible
urban planting application. CuTex is typically employed to protect assets rather than encircle roots. In
such applications a tree ring's diameter would be far greater and in accordance with the species' likely
requirements. This test works within the parameters of the test facility and is somewhat restricted by
practicality and space. To test the effectiveness of CuTex with tree roots, alder (Alnus glutinosa)
saplings were used. We prepared tree rings from rectangular sheets of CuTex curled into a cylinder,
with a substantial overlap between the ends, and secured with elastic bands (Figure 3). The tree rings
were placed inside large, wheeled 118 litre containers, and both filled and surrounded by soil. The tree
rings did not extend the whole depth of the container, to allow roots to grow out from the bottom of the
tree ring into the container. The alder saplings were then planted within the barriers and grown for 24
months. At the end of the project, they were dug up for examination.

Figure 3: Showing the CuTex forming an open
cylindrical barrier.

Figure 4: alder trees growing inside CuTex open
cylindrical barriers, in the glasshouse.
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Figur"e 5: Final size of trees, showing trees 1-6, left-to-right. Not to scale.

None of the trees grew any roots through the CuTex barrier, which in all trees remained completely
intact, despite the presence of many thick, tough roots within the barrier.
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Figure 6: Showing the outside of an extracted barrier, with no signs of growth through the barrier (left)
and the inside of the same ring, containing a large number of roots within the cylinder (right).

This experiment thus conclusively shows that CuTex is effective for use in containing tree roots for at
least two years, and in the species alder. However, there seems little reason from this data to suggest
the same will not be true of other species, and for longer periods of time.
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6. Conclusions

From the experiments detailed here, we can conclude that CuTex is effective against bamboo root
growth, and highly effective when deployed to contain damaging tree root growth, for prolonged periods
of time.

Clear conclusions about the durability of CuTex can also be reached from the various accelerated and
real time testing experiments. These results clearly demonstrate that experimentally aged CuTex, even
using seven-year old pre-aged samples, is at least as effective as fresh, unused CuTex (Figure 7).
Indeed, at all timepoints bar one, the experimentally aged CuTex is more effective than fresh CuTex
(see above, and Figure 7). While the data are quite variable, they show a general trend of increasing
effectiveness with total age. A likely reason for this is that as CuTex is exposed to air and water, it
undergoes weathering that increases the ease with which copper ions are released from the copper
sheet into the surrounding medium. Formation of copper oxychloride films upon the surface of the
copper may also occur when CuTex is installed, and this may also increase with time. We can thus
conclude that CuTex continues to be highly effective when installed, certainly up to 8 years (real-time)
and very likely up to 12 years (from the accelerated testing data).
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Figure 7: Graph showing residual effectiveness of experimentally aged CuTex as a percentage of the
effectiveness of fresh CuTex in the zone of inhibition test. Combined data from the real time and
accelerated tests on both freshly-buried CuTex, and pre-aged, seven-year old CuTex. Purple datapoints
are from real time tests, red datapoints are from accelerated tests.



