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1 Introduction

This report was commissioned by Accsys Technologies (the client) in order to provide
an update of a series of exposure trials currently running at TRADA since 2006. In
particular this report seeks to provide a comparative assessment of the current
performance of cladding fabricated fromidi Ac coyaEd agai oodsubstales ot her
for its comparative resistance to natural weathering and splitting subsequent to nailing.

The work described in this test report was originally set up in 2008 and first reported on
in test report: T C/ / F 0 B Bva@uatidn of A A ¢ ¢ o yinatledcontext of Its Use as
Exterior Claddingdissued in October 2009. Included in this report was a report on the
condition of a number of exposure rigs designed to determine the relative resistance to
splitting of the test boards after 12 months of exterior exposure. A further status report
(Ref TS//F11100-1) of the same test series was issued in February 2011 which
described the condition of the test boards after 32 months exposure.

This report (Ref. TS//F11100-2) describes the condition of the same test panels after a
period of exposure of 42 months.

2 Scope of Work
The scope of work for the current body of work is defined as follows:
Prepare a status update report and condition assessments on the large-scale

comparative nailing trial coated with an ebony translucent stain which was subjected to
natural exposure at 45°.
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EXPOSURE TRIAL TO EVALUATE SPLITTING AND CONDITION
OF CLADDING BOARDS

Background

This report consists of an update of a body of work first set up during April 2008 which
was designed to evaluate the propensity of a number of different wood and modified
wood substrates to splitting when fixed using nails with different head designs and
shank gauges. The results of the original work were reported in a previous TRADA
report Ref. TT//F06496 for BSW Timber plc. The ownership of the trials and results has
since been transferred to Accsys Technologies Ltd.

The large-scale nailing trial was originally set up using 1m length specimens fabricated
from a number of wood species to assess the degree of in-service splitting of three
different substrates using five different nail types. The specimens were coated with a
black semi-translucent stain finish in order to exacerbate thermal gain and nailed to the
exposure rig with each of the different fixing types at different edge and end distances.

The purpose of this report is to assess the relative degree of deterioration of the
different test substrates within the above trial, not only from the standpoint of splitting,
but also, the extent of surface deterioration sustained by each.

Materials & Methods

The methodology used for the trial is reproduced here from the original TRADA report
Ref TT//FO6496 in order to enable the reader to consider it without reference to the
previous work.
Nailing Trials

Nailing trials were carried out using nails with a variety of head and shank designs and

gauges. Originally the purpose of the trials was to investigate the ability of i Ac c oy a E 0

to accept nail fixings when using it as a cladding material and how it compared with
more established substrates such as European redwood (Pinus sylvestris) when used
in the same manner. However subsequent to some initial work it was decided to
extend the test to include Siberian larch (Larix siberica).

Both European redwood and Siberian larch were selected due to their commercial
importance and are both commonly used as species for exterior timber cladding in the
UK.

Large-Scale Nailing Trial

The large-scale nailing trial was carried out to assess the different substrates tested
with respect to their resistance to splitting when coated with a near-black semi-
translucent coating and subjected to long-term natural exposure at 45°. In so doing the
trial constituted a worst case scenario exploiting the large anticipated solar gain as a
means of maximising in-service stressing of the boards at the fixing points.

The trial used test pieces measuring 1200mm x 150mm x 15mm double-nailed at both
ends using all five nail types as shown in Figure 1. Nail spacings were indented at
20mm from the ends of the piece and at 15mm from lateral edges. In addition a fixing
was driven through the centre of the piece through to an underlying support batten.
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The nailing trial was set up using the following five designs and types of nail fixing:

50 x 2.65mm Round Wire, Galvanised, Round-Head

40 x 2.0mm Round Wire (bright - unprotected) Round-Head

fiGunneboo50 x 2.0mm Lateral-Grooved, Galvanised, Round-Head
"Gunnebo" 50 x 2.0mm Grooved & Jagged, Galvanised, Countersunk Head
"Spotnail" Nail Gun 50 x 2.1mm Ring-shanked, Countersunk head

= =4 =8 =8 =9

The fixing schedule for each specimen in the trial was as follows:

Figure 1: Large-Scale Nailing Exposure Trials: Fixing Schedule

Indent 20mm from ends
Indent 15mm from lateral edges

Gunnebo grooved 40 x 2.0mm round wire

50 x 2.65mm round
aalvanised ——»@®

‘ﬁunnebo grooved & Jagged

oot S nSpotnay |

< 600mm —m

Each specimen was coated with a near-black (Ebony) translucent stain finish before
being nailed into position on a purpose-built exposure rack. Each test piece was nailed
in a horizontal orientation with a 10mm gap between adjacent pieces so as not to
impede lateral movement between adjacent boards and to aid runoff of surface water.

Natural exposure was on South-facing racks set at 45° to the vertical. This was done in
order to accentuate thermal gain on the darkly coloured test pieces and maximise
movements induced by them (Refer Plate 1). In this way the influence of in-service
stresses on the fixing points caused by shrinkage and swelling could be assessed. No
attempt was made to end-grain seal the cut ends of boards in order to reflect common
site practice. In doing so the test represented a worst-case natural exposure scenario.
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Plate 1: Example of exposure setup used to exacerbate splitting in large-scale nailing
trials carried out on 1200mm x 150mm x 15mm lengths of cladding

The test species used for the large-scale trials were machined from fi A ¢ ¢ o yaadE 0
European redwood (pine), and each was represented in the trial by 20 separate
lengths.

Each test piece was monitored immediately after fixing for signs of splitting in the
vicinity of the nails and assessed on a subjective 0-5 best/worst basis, where 0
indicated no splitting.

It was originally intended to carry out the nailing trials using only i A ¢ ¢ o yamadbide
boards. Trials using these two substrates were set out for exposure on April 25™ 2008.
Shortly after these were exposed, it was agreed with the client to extend the
programme to include Siberian larch. This was subsequently done and the additional
specimens were set out on exposure on 16™ May 2008. Siberian Larch was
represented within the trial by 14 replicate pieces on account of limitations of supply.

Assessments of the degree of splitting around nail fixings were made immediately after
fixing the specimens to the test racks. This was followed by further assessments made
after 12 months, 32 months and 42 months exposure to natural weathering (from April
2008). Splitting assessments were made on a 0-5 scale basis where 0 represented no
splitting. Assessment scores were aggregated for all test substrates and the relative
degree of splitting was, in each case, expressed as a percentage of the maximum
possible score. In so doing account could be made of the difference in the number of
test replicates for the additional test species. Where nails bent during nailing or where
Ami sfires dn the ccase ofr mid gun fixing, account was made for such
contingencies by a corresponding reduction
calculation of the splitting percentage.

Assessments in the above manner were made after 0, 12, 32 and 42 months of
exposure to natural weathering.
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5.2.1 Large-scale Nailing Trials: Splitting Subsequent to Natural Exposure

The results of the periodic splitting trials are presented in Table 1 and Charts 1 & 2
below.

Table 1: Cumulative percentage of splitting on large-scale nailing specimens

2% | 888 | o5 S 3

Substrate Asses;ment g 3 g 3 > (>\l< S < N5 c_Ts S5 Total
period S o So8S | o2 Sowo g o

(GRY) OO0 NI ) n
Initial 0.6 0.0 0.0 0.0 0.8 1.4
Pine 12 mth 2.4 2.2 2.0 4.6 2.8 14.0
32 mth 8.2 6.2 6.8 13.0 7.6 41.8
42 mth 13.2 9 10.8 16.6 10.8 60.4
Initial 3.0 0.2 0.6 0.0 1.2 51
Accoya 12 mth 4.6 1.6 1.6 3.0 2.8 13.7
32 mth 5.7 1.8 4.2 6.3 53 23.2
42 mth 6.1 2.2 4.6 7.7 6.7 27.3
Initial 3.7 0.3 0.0 0.0 1.2 5.2
Siberian 12 mth 7.7 1.8 0.9 2.8 2.5 15.7
larch 32 mth 12.0 6.5 9.2 9.2 8.3 45.2
42 mth 15.1 8.0 10.8 12.9 8.9 55.7

All entries expressed as percentage of maximum possible scores

The above data are presented in graph form in Charts 1 & 2 below

Chart 1:
Large-Scale Nailing Trials:Splitting Failures
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Chart 2:

Large-Scale Stained Panels:
Percentage Cumulative Splitting Profiles After Long-Term Natural Exposure
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A cursory comparison of Charts 1 and 2, showed the level of progressive deterioration

in the amount of cumulative splitting in the pine and Siberian larch substrates was
considerably greater than that shown by the
the pine and Siberian larch substrates the relative degree of splitting from one
assessment cycle to the next showed a worsening trend which resulted in an upward
curvi-linear trace. The speci mens of i Avery chaliol ourvidirearwe d  a
trace virtually approximating to a straight line indicating that the rate of cumulative

splitting between each assessment period was relatively constant.

The reason for the form of these traces resides in the fact that because the specimens
were all protected by a stain coating from the outset, they were initially less reactive to
weathering stresses. However as the stain began to lose more of its protective function
the different substrates correspondingly began to exhibit an increase in splitting with
time. The exception to this was i A ¢ ¢ o wheEeda more or less linear progression in
the rate of increase in splitting around nail fixings occurred.

Charts 1 and 2 showed the level of splittingi n A A ¢ ovasyohsErded to be worse

than pine and on a comparable level to that of Siberian larch at the beginning of the

trial. However as the trial progressed the greater rate of development of in-service
splitting shown by pine and Siberian larch resulted in their i o v e r tthekiiAcgcd y a E 0
specimens after the first year of exposure.

As the exposure period approached 40 months the rate of splitting on the Siberian
Larch boards declined with the effect that a crossover in the traces between pine and
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Siberian Larch occurred although, it must be stressed that currently the difference in
splitting between these two substrates is still far from significant.

The results from this nailing trial provided compelling evidence in support of the view
thatt he stabl e pr opepaya maor rold in Kedping amy saliséguent
splitting, which would ordinarily be caused by cyclic swelling and shrinkage stresses in
unmodified timbers, to a minimum.

5.3 Subjective Condition Assessment of Large-Scale Nailing Trials.

The large-scale nailing trial provided an opportunity to assess the relative ability of the

three substrates to withstand the rigours of long-term weathering exposure from the

standpoint of their overall surface condition. Such an assessment would also provide

insight into whether the improved stability characteristics of fi Ac ¢ 0 y cuWdd

effectively prolong the service-life of a protective coating beyonditsidesi gnedd ser v
life.

The following is a subjective condition assessment of the boards used for the large-
scale nailing trials after 42 months of exposure to South-facing natural weathering at

45°. These included 20 boards of pine and i Ac ¢ o yeack measuring 1200mm x
150mm x 15mm and 14 boards each of Siberian larch (1200mm x 150mm x 15mm).

5.3.1 Assessment of Pine Cladding Boards After 42 Months of Weathering

The general appearance of the pine boards after 42 months of exterior exposure was
found to be poor with the function of the stain coating having been compromised on all
twenty of the test boards (Refer Plate 2). In particular it was found that the stain
coating had begun to peel away from the substrate around the numerous surface
checks and fissures which had developed as a consequence of in-service thermal
cycling (Refer Plate 3).

End fissures on boards was similarly a problem with end splits greater than 60mm
being a common occurrence with the majority (19 No. or 95%) of boards (Refer Plate
4). Where boards were tangentially cut, fissuring tended to be more severe with
multiple fissures extending over much of the length of the board in such cases.
Splitting in the vicinity of the central nail fixing was often seen to be severe (Refer Plate
5).

Of the twenty test boards four were found to exhibit distortion across the width of the
boards in the form of Acrowni ngo acrossithei dgi ng
width of individual boards ranging between 3mm and 8mm.

Gr ain rai sing and Ashellingo was found to
contribution of these effects to the overall appearance of the boards was less

significant given the overwhelming visual impact of the surface cracking and its

consequent effect on the stain coating (Refer Plate 6).
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Plate 2: General appearance of Pine boards after 42 months of exterior exposure
showing widespread breakdown of stain coating

B (it |

-

Plate 3: Showing surface checking/fissuring with consequent peeling of the stain
coating around the checks/fissures.
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Plate 4: Showing end fissuring of pine boards (left). Compare with i A ¢ ¢ 0 Ya@afED
on right

Plate 5: Showing fissuring on pine board extending from central nail fixing
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Plate6:s howi ng severe grain raising and fAshel

breakdown of stain coating

5.3.2 Assessment of Siberian Larch Boards Cladding Boards After 42 Months of
Weathering

The general appearance of the Siberian Larch cladding boards was considered to be
relatively poor with moderate to severe fissuring occurring on each of the fourteen
boards which spoilt their overall appearance (Refer Plate 7). End splitting was found to
be commonplace occurring on all of the boards although the severity and distribution of
of end splits was considered to be much less than that observed on the pine boards
(Compare Plates 4 & 8).

Distortion in the form of cupping and ridging was not as prevalent as it was on pine
occurring on 7 (50%) of the boards. However where it occurred there was an apparent
tendency for boards to exhibit twisting along their length with the consequence that
nail popping was relatively commonplace (Refer Plate 9).

Splitting of the boards across the face of boards was found to be common where
multiple fissures developed on tangentially cut boards (Refer Plate 10). Fissuring (and
checking) was associated with peeling of the stain away from the substrate in the
immediate vicinity of the fissure with the consequence that the functionality of the
coating had been compromised. Whilst this was less severe than in the case of the
pine, in both cases the function of the stain coating was considered to be residual with
much of its ability to control dimensional movement compromised.

The legal validity of this report can only be claimed on presentation of the complete report.
All pages of original copies of this document are embossed with the TRADA Technology Ltd name and logo.

Report for: Accsys Technologies plc
Ref: TS//F11100-2 Page 12 of 18



TRADA

TECHNOLOGY

Plate 7: General appearance of Siberian Larch boards after 42 months of natural
exposure

Plate 8: Showing end splits on Siberian Larch boards
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Plate 9: Siberian Larch showing twisting with subsequaent tendency for nail popping
(arrowed)

Plate 10: Siberian larch cladding showing multiple fissuring on the faces and ends of
boards.
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5.3.3 Assesmentoffi Ac c oy @l&lding Boards After 42 Months of Weathering

The general appearance of the i A c ¢ o ybaaEl® was considered to be very good
after 42 months of exterior exposure with relatively little in the way of surface disruption
or deformation of the boards in evidence (Refer Plate 11).

Surface cracking and fissuring, when it occurred did so only occasionally. In the
majority of cases surface cracking was minor and unobtrusive. Only a single board
was found where moderate surface cracks occurred. The incidence of fissuring was
not considered to be significant and did not affect the integrity of the stain coating as
was the case with the pine and Siberian Larch substrates (Refer Plate12).

Significantly no evidence of any deformation across the width of the boards was
observed after 42 months natural exposure.

End splitting was observed occurring on 11 (55%) of boards although the contrast in
severity of the end fissures with the pine boards was striking in terms of its visual
impact (Refer Plates 4 & 13)

Plate 11: General appearance of i A ¢ ¢ o \pa@aifdafter 42 months of natural
exposure
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