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Evaluation of a pole wrapping system for the prevention of decay. Laboratory test
based on ENV 807: 1993, Test 2

by J K Carey and R G Lea

SUMMARY

A pole wrapping system has been tested to assess its efficacy in preventing decay by
soil inhabiting microflora using a non standard method based on Test 2 in

ENV 807: 1993 “Wood preservatives - Determination of the toxic effectiveness against
soft rotting micro-fungi and other seil inhabiting micro-organisms”.

Beech stakes measuring 500 x 30 x 30 mm, both wrapped and unwrapped (controls),
were partially buried in moist John Innes potting compost for periods of 16, 32 and 48
weeks. After exposure the stakes were cut into 50 mm long samples so that the profile
of decay along the length of the stakes could be established. Mass losses from the
control stakes were considered sufficient to validate the test.

The length of the stake below the soil and projecting below the wrapped zone wetted
up and decayed. After 32 weeks, the lowest sample within the wrapped zone had
become sufficiently moist and decay had spread upwards into it.

It can be concluded that the wrapping formed an effective physical barrier to moisture
and thus protected wrapped portion of the stakes from decay. The long-term protection
provided by the wrapping may be enhanced if the wrapping were extended to form a
boot completely covering the buried portion of the timber. In practice the efficacy of the
wrapping may be compromised if it became damaged, e.g. when the stakes are placed
in the ground, and allowed the entry of water.

This report was prepared for Fenson and Company Ltd
10 February 1998

-

Centre for Timber Technology and Construction
Building Research Establishment Ltd

Garston

Watford

wD2 7JR

Telephone: 01923 664662
Fax : 01923 664785
E-mail : careyj@bre.co.uk

@ Building Research Establishment Ltd 1598



BRE Report No : TCR 22/98

Commercial-in-confidence

TEST: Evaluation of a pole wrapping system for the prevention of decay.
Laboratory test based on ENV 807: 1993, Test 2

PRODUCT TESTED:

DATE WRAPPED
STAKES RECEIVED:

SUPPLIER:
CONTACT:

TEST SUBSTRATE:

WOOD SPECIES:
SAMPLE SIZE:

REPLICATION:

PRECONDITIONING:

INCUBATION
CONDITIONS:

EXPOSURE PERIODS:

DATE OF
EXPOSURE:

DATES OF
ASSESSMENT:

METHOD OF
ASSESSMENT:

Pole wrapping system

20 December 1996

Fenson and Company Ltd

‘MrR George

John Innes no 2 potting compost,
water holding capacity 37% (m/m)

Beech (Fagus sylvatica) density 637 kg/m®
500 mm x 30 mm x 30 mm stakes

Six wrapped stakes per incubation period
Six unwrapped stakes per incubation period (controls)

None

(27 + 2)°C and (70 £ 5) % r.h. with the soil surface
covered with polyethylene

iﬁ, 32 and 48 weeks

20 December 1996

11 April, 4 August and 24 November 1997

Stakes cross-cut into 50 mm lengths, mass loss and
moisture content of lengths determined
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PRINCIPLE OF THE TEST

Partial burial of wrapped beech stakes in microbially active soil.
Exposure of stakes, for up to 48 weeks, together with unwrapped control stakes.
« Retrieval of stakes after exposure, removal of wrapping and conversion of each
stake into 50 mm lengths.
Assessment of 50 mm lengths by mass loss and moisture content.
« Comparison of the results with those obtained with unwrapped control stakes.

INTERPRETATION

The interpretation and practical conclusions that can be drawn from a test report
demand a specialized knowledge of wood preservation and for this reason, this test
report cannot of itself constitute an approval certificate.

TEST METHODOLOGY

Lengths (approximately 600 mm) of beech, with a cross section of 30 mm x 30 mm,
were selected and were cross cut to provide two end pieces 50 mm long and a
central stake 500 mm long. The end pieces were oven dried at 103 °C and weighed.
Eighteen of the stakes were sent to the client for application of the wrapping.

John Innes compost at 95% of its water holding capacity was placed in a tank
measuring about 310 mm x 220 mm x 200 mm. Wrapped and unwrapped stakes were
planted vertically in the tank, so that 50 mm of the wrapping on the wrapped stakes
projected above the soil surface; the untreated stakes were planted at a similar depth.
The surface of the soil was covered with polyethylene sheet to reduce moisture loss
with the stakes protruding through holes cut in the sheet. Moisture in the exposure tank
was monitored, by .establishing the moisture content of, small beech stakes, and water
was added as needed to maintain suitable conditions for the growth of the soil
microflora.

After 16, 32 and 48 weeks exposure six wrapped and six unwrapped stakes were
retrieved. The stakes were cleaned of adhering soil. The wrapped stakes were
immersed in liquid nitrogen and the wrapping was removed whilst it was frozen. Each
stake was cross cut to provide a series of 9 samples each 50 mm long. The position
of the samples in relation to the soil level and the wrapping was recorded and is
shown in Figure 1. The samples were weighed, oven dried at 103°C and re-weighed.
The mass loss and final moisture content of each sample was calculated using the
mean oven dry mass of the two end pieces cut from the same original beech stake to
estimate the initial mass of the samples.

RESULTS

Mean mass loss and final moisture contents of the samples at different levels in the
stakes are presented in Table 1.
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DISCUSSION
Methodology

Since the stakes were cross-cut after exposure, the initial oven dry mass of each

50 mm long sample had to be estimated using the control blocks cut from the ends of
the same stake prior to exposure. Additionally, the wrapping material could not be
removed completely. Both these factors lead to a small level of inaccuracy and in
some cases, particularly with the wrapped stakes, have combined to give slight gains in
mass (Table 1) which can be discounted.

Unwrapped control stakes

Moisture contents in all the Buried parts of the stakes were generally between 40% and
150% and thus suitable for decay of the soft rot type. Just above soil level (position 8)
conditions were marginal for decay, that is close to 40%. Higher above the soil level
(position 9) moisture contents were too low for soft rot decay to take place (Table 1).

The extent of decay varied along the length of the stakes. As expected, decay was at
a maximum immediately below the soil level (positions 7 and 6). At the bottom of the
stakes (positions 1 and 2) there was less decay, because there is less available oxygen
at these depths.

Mass losses from the buried portions of the stakes were sufficiently large to indicate
that the natural microflora was providing an adequate challenge to validate the test.

Wrapped stakes

Moisture contents of the samples both above and below the wrapped zone were
generally similar to those of samples taken from the same level in the unwrapped
stakes (Table 1) and they suffered similar mass losses. Moisture contents in the
wrapped zone were much lower than in the control stakes (Table 1) and were too low
for decay of the soft rot type to occur with the exception of the lowest position under
the wrap (position 3). There, moisture contents were sufficiently high during the latter
stages of exposure to permit some decay.

The wrapping system has provided protection to the stakes by acting as a physical
barrier which excludes moisture. Moisture contents within the majority of the wrapped
zone were too low to allow soft rot to occur. However, at the bottom of the wrapped
zone the timber became sufficiently moist to allow decay to spread into the lowest
wrapped sample (position 3). It is possible that, in the lifetime of a stake in service,
wetting could occur higher up the stake thus allowing decay to take place. Extension of
the wrapped zone to enclose the underground part of the stake completely (a boot)
may provide better long-term protection provided no water penetrates between
wrapping and wood above the ground.

In service, the integrity of the wrapping will be very important, because any breaches
which allow moisture will also allow decay. In practice, problems will arise if the
barrier is damaged, for instance, if the stakes are driven into the ground rather than
being set in holes and backfilled.
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CONCLUSIONS

i

Mass losses in the unwrapped control stakes were sufficient to indicate that the
soil microflora were actively attacking the timber and the test was considered to
be valid.

The level of decay was dependent both on the moisture content of the stakes and
the available oxygen. Decay in the unwrapped stakes was most severe just
below sail level.

The wrapping provided a physical barrier which in general prevented the wrapped
area from wetting up and decaying.

After 32 weeks, the lowest part of the wrapped zone was sufficiently
moist to allow decay to spread into that part of the stake and over
longer periods such wetting could progress further up the stake.

It may be possible to provide better long-term protection by extending the
wrapped zone to enclose completely the underground part of the stake i.e. a full
boot.

The efficacy of the wrap is dependent on its ability to exclude moisture physically.
Therefore, care will be needed in practice to ensure it retains its integrity.

e

Miss R G Lea
Technologist, Wood Biodeterioration

/

Dr J K Carey
Projects Manager, Wood Biodeterioration
10 February 1998
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Figure 1: Location of the numbered samples of the stakes relative to soil level.

Unwrapped control | 9 9 | Wrapped test stake
stake

KEY

Soil level
John Innes potting compost

50 mm long sample of test stake

Position of wrapping




