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Abstract

Data generated İroni vvood-product durability evaluatioııs can be difficult to 
interpret. Standard metlıods used to evaluate the potential loııg-term  durability of 
vvood products often provide little guidance on interpretation o f test results. 
Decisioııs on acceptable perform ance for standardization and code com pliance are 
based 011 the judgm ent of revievvers or com m ittees. This decision-m akiııg process 
has potential pitfalls, especially vvlıen tlıeı e is pressure to m inim ize the time needed  
for evaluation. This paper discusses som e of the pitfalls encountered in 
interpretation of in-ground and above-ground durability test data and suggests 
areas vvlıere more prescriptive perform ance criteria nıay be vvarranted.
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1. Introductioıı

The evolution in durable vvood products continues to accelerate. Safety and 
environm ental concerns vvith traditional and second geııeration vvood preservatives have 
led to the evaluation o f less toxic preservatives and allernatives to preservative 
treatment. In the U nited States the effects o f  vvithdravval o f  chrom ated copper arseııate 
(CCA) from most lıımber applicatioııs in 2004 continues to ripple through the industry. 
The last fevv years have scen the introduction and rapid acceptance o f a m icronized 
copper formulation o f  alkaline copper quat (ACQ) as vvell as the introduction and 
com m eıcialization o f  tvvo metal-free organic preservative systems. N um erous other 
types o f  preservative formulations are rum ored to be on the near horizon. A barrier vvrap 
system has gained acceptance for use in com bination vvith lovver preservative ıelentions,
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and there is increasing interest in the use o f  ııaturally durable tropical hardvvoods. Non- 
preservative approaches to durability such as thermal treatments and modified \vood 
lıave bcen com mercialized in European countries, and their poteııtial is being exploıed 
in the United States.

This trend o f  rapid changes in types o f  preservative treatments appears likely to 
continue. In the United States one o f the drivers in this process has been the formation 
o f the ICC-ES (International Code Council- Evaluation Service (ICC-ES) in 2003. The 
ICC-ES provides an additional ıoute for proponents o f  potential new  preservative 
treatments to demonstrate compliance with building codes. Prior to the formation o f the 
ICC-ES, building code acceptance \vas typically achieved througlı standardization in the 
Am erican W ood Protection Association (AW PA, form erly American W ood-Preservers’ 
Association). A lthough most o f the recent activity has targeted residential applicatioııs 
for treated vvood, changes in preservative treatments for industrial applicatioııs are also a 
possibility. Creosote, peııtachlorophenol and CCA are currently undergoing revievv by 
the U.S. EPA, vvith decisions on futııre allovvable uses expected in 2008. In many 
European countries the ıııo ve men t avvay from traditional preservative treatments 
occurred earlier tlıan in the United States, but chaııge continues in these countries as 
vvell. Preservatives that vvere considered benign a decade ago face increasing scrutiny 
from regulators and tlıe pııblic. ’

The rapid evolution o f  durable vvood products has further lıighlighted an old 
problem  in vvood preservatioıı... hovv do vve evaluate loııg terin durability vvith slıort 
term tests? Tlıere is no shortage o f  test metlıods. Över the last century numerous 
laboratory and field test metlıods lıave been developed to evaluate durability, aııd many 
o f these metlıods lıave gained broad acceptance in Europe, Australia, Asia and the 
United States. In the United States the AW PA has över 20 preservative evaluation 
Standard metlıods, and otlıer orgaııizations, such as ASTM  International, lıave applicable 
metlıods as vvell. The AW PA and ICC-ES botlı provide lists o f  tests that nıııst be 
conducted before a durable product can expect to gain acceptance. The ICC-ES 
typically prescribes that AW PA test metlıods be used to evaluate a preservative. These 
metlıods delail the testing procedures, and in some cases suggest or prescribe the 
mantıer o f presenting the results. Hovvever, tlıe metlıods generally provide little 
guidance on hovv to iııteıpret the results in terıııs o f  expected service life or in terms o f 
“pass/fail” criteria. In otlıer vvords, vvlıat is tlıe significance o f  an average stake rating o f
9.0 after 3 years exposure? Does llıis rating dem onstrate efficacy o f  a preservative in 
ground-contact? A sim ilar problem  in data interpretation exists in European countries, 
vvhere there is a need for a lıarmoııized system  for durability classifıcation (Brisclıke and 
Rapp, 2007). Standards used in some countries do provide ıııore guidance tlıan tlıose 
used in the United States, and some countries lıave attem pted to address this concerıı by 
incorporating approvai criteria into their testing protocols. For example, acceptance o f  a 
caııdidate preserv'ative ıııay be based on its equivalent perform ance to refereııce 
preservative once specimens treated vvith the refereııce preservative lıave degraded to 
belovv 70% mean soundııess (AW PC, 1997).

In the United States the interpretation o f  test results has traditionally been 
lıandled througlı debates and votes vvithin the com m ittee structııre o f the AWPA. 
AW PA sııbconımittees are composed o f representatives from  industry, acadenıia and 
governnıent agencies vvho lıave sonıe familiarity vvith condııctiııg and interpreting 
durability evaluations. The durability results o f  test products are compared vvith tlıose o f 
establislıed durable products and ııon-durable Controls. Ultim ately, hovvever, the



decisioıı o f  acceptable performance and standardization rem ains semi-qualitative. This 
pcocess'has the advantage o f  flexibility; it allovvs sııbcommittee members to consider a 
wide range o f factors that may affect interpretation o f  test resıılts. Hovvever, it is also 
vıılnerable to subjectivity, and potentially the tendency tovvard a lovvering o f the bar in 
jııdging acceptable performance. Althoııgh the process o f  coıısidering data packets 
differs somevvhat in the ICC-ES, the potential problem  o f subjective inteıpıetation 
remains. In this paper \ve discuss some o f  the pitfalls encountered in inteıpıetation o f 
durability test data, and suggest areas vvhere more prescriptive perform ance criteria may 
be vvarranted.

2. Groıınd Contact Durability Evaluations

Groıınd-contact field exposures have been used to evaluate durability for över a 
century, and stake and post tesis continue to be the prim ary test method for products 
inteııded for use in ground contact. Hovvever, there are several factors that can internet 
to affect the resıılts o f  these tests. Peıhaps the most important o f  these factors are site 
conditions and duıation o f the test. It has loııg been recognized that deterioration is more 
rap id in vvarm, moist elimates tiran in cool or dry climates. The AW PA standards 
recognize that elimate affects the ıate o f  deterioration, stating that vvhile the minimum 
exposuı*e time is 3 years in lıiglı decay lıazard areas such as Southern M ississippi, longer 
exposure times are required for lovver decay lıazard test sites sııclı as YVisconsin. It is lef t 
up to the diseretion o f  the sııbcommittee evaluating the pıoposal to detenııine vvhelheı* 
the leııgth o f  the exposure is adequate, but in the past 3 - 5  years o f data have geneı ally 
been considered to be suffıcient. Hovvever, a com parison o f  matehed sets o f  stakes 
(Figüre 1), demoııstrates that the resıılts derived from northern climates are potentially 
m isleading, eveıı vvith longer exposuıes. In this case the test preservative had an average 
rating o f  9 after 5 years o f exposure in YVisconsiıı. Based on these data one might have 
the im pression that the formulation is a prom ising candidate for proteeting vvood in 
ground contact applicatioııs. İt is apparent from the M ississippi data, hovvever, that this 
formulation vvill not adequately protect vvood used in the southeaslern U.S.

Sim ilar clıallenges in interpreting data from different sites are encoııııtered in 
Euıopean countries (Edlund et al, 2006; Brisclıke and Rapp, 2007). The performance o f 
untreated Controls does provide some indicatioıı o f the severity o f  a test site, but contı ols 
m ay fail so rapidly that the data is difficult to use in developing adjustmeııt factors. It 
has been proposed that the differences in sites be can be parlially accoıınted for by 
creating adjustm ent factors based on the relative perform ance o f refereııce materials at 
various sites (Brisclıke and Rapp, 2007). YVhile this approach vvould remove some o f the 
subjectivity in determining the required lengtlı o f exposure, it is not a perfect solutioıı 
because the effect o f test site on preservative perform ance is a funetion o f the 
formulation (or type o f  produet) being evaluated. Thus, vve canııot alvvays assume that 
exposure for a certain num ber o f years in a m oderately severe site is equivalent to 
exposuıe for a certain num ber o f  years in a more severe location. Perhaps the most 
practical solutioıı is to require data from at least one test site that has dem onstrated a 
severe deterioration lıazard.
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Figüre 1. Example o f  difference in ratiııgs obtained for stakes exposed in W isconsin 
(m oderate hazard) and M ississippi (severe hazard).

Length o f  exposure is also a concem  even witlıin lıigh decay hazard areas. As 
m entioned above, a minimum o f  tlıree years is specifıed in AW PA guidelines for 
preservative evaluation. FIowever, it is far from  clear that three years is suffıcient. For 
example, consider the ratings o f  stakes in one o f  the USDA, Forest Products 
Laboratory’s plots in Southern Mississippi. This plot contains över 100 treatm ent groups 
(preservative/vvood species/retention com binations), each o f  vvlıich \vas replicated vvith 
20 stakes (19 by 19 by 457 mm). In Figüre 2 we graphically com pare how well the 
average stake ratings at three years correspond to their ratings after 11 years o f  exposure 
(the m o sf recent rating o f  this plot). Treatm ent groups with an average rating o f less 
than 9.4 after tlıree years ali perform ed poorly, vvith average ratings falling belovv 3 after 
11 years. Treatm ent groups vvith an average rating o f  10.0 (ali 20 stakes rated as perfect) 
after three years faired better, but only half o f  these groups appeared to perform  as vvell 
as the reference preservative (ground-contact retention o f  chrom ated copper arsenate, 
CCA Type C) after 11 years. And, 4 o f  the treatm ent groups vvith an average rating o f
10.0 after 3 years had declined to an average rating o f  7 or belovv after 11 years. Tlıus, 
perfect ratings or equivalent perfom ıance to CCA after three years does not provide a 
high degree o f confidence that a test system  vvill be perform ing sim ilarly to the 
reference preservative över the long term. Increasing the duration o f  the test to 5 years 
improved the prediction o f  perform ance at 11 years. Eleven o f  the 18 groups perform ing 
as vvell as CCA after 5 years (average rating o f  9.85 or above) continued to perform  at 
least as vvell as CCA after 11 years. Hovvever, ratings o f  2 o f  these groups did drop



sııbstaııtially between 5 and 11 years. Noııe o f  the 15 treatm ent groups vvith average 
ratings betvveen 9.0 and 9.8 after 5 years vvere perform ing as vvell as CCA after 11 
years, and average ratings o f 6 o f  these groups dı opped to 7 or belovv. This iııdicates 
that even small differences in average ratings in the 9 - 1 0  range are important in 
predicting fııture perform ance. It is vvorlhvvhile noting that ali o f  the systems evalııated 
in this plot are considered to be relatively resistant to leaching. These data indicate that 
vvhen evaluating preservatives intended for use in ground contact in high hazard areas, a 
minimum o f  at Ieast 5 years o f  exposure data is needed, and that the average rating o f 
the test preservative should be at least as high as that o f  the reference preservative. Even 
slight evidence o f  vulnerability after 5 years appears to be a strong indicator o f  poor 
future perform ance. Studies are needed to explore these temporal relationships in 
greater detail vvhile accoıınting for the possible underlying depeııdencies.

The European Standard EN 252 for ground contact exposure does require a 
minim um  o f 5 years o f  testing before results can be interpreted (CEN, 1998). Hovvever, 
sim ilar coııcems have been expressed about the use o f  5 year data from Nordic test plots 
to predict long term perform ance (Edlund et al., 2006). Edlund et al com pared the 
average ratings o f över 700 treatment groups (approxim ately 10,000 total stakes) at 5 
and 10 years to their m edian life and concluded that even treatm ent groups vvith no signs 
o f  decay after 5 or even 10 years may have a relatively short median life (Edlund et al., 
2006). One treatment group vvith no evidence o f  decay after 10 years had a m edian life 
o f only 14 years.
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years. Each point represents the average o f  20 replicates.
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3. Above-Ground Durability Evaluations

Evaluation o f  preservatives intended for vvood used above-grouııd has proven 
even more difflcult tlıan ground contact evaluations. A lthough it is recognized that the 
decay environm ent presented by stake tests is very severe for products intended for use 
above-ground, the selection o f an appropriate above-ground test method has been 
problem atic. The greatest source o f difficulty appears to be the vvide variations in 
severity o f  exposure for vvood used above-ground. The severity o f  above ground 
exposure does vary vvith climate (Lebovv and Highley, 200S; Rapp et al., 2006; Zahora, 
2002), but it also varies greatly vvith construction practices and localized site conditions 
that influence moisture, temperature and UV exposure. In areas vvhere organic debris 
can collect in connections, the above-ground decay hazard can be high (Figüre 3).

Figüre 3. Accum ulated organic debris lıelped to prom ote decay in the end-grain o f this 
cedar decking. " ^

A vvide raııge o f test metlıods has been used to evaluate above-ground decay 
(Blom  and Bergstrom, 2006; Clausen et al., 2006; De Grool and Highley, 1995; 
Highley, 1995; Liııdegaard and M orsing, 2003; Van A cker and Stevens, 2003; Zahora, 
2002). Substantial research on above-ground evaluations continues to take place in 
Europe, vvhere the transition to use o f “above-ground only” preservatives has preceeded 
that in the United States. Despite extcıısive research hovvever, it remains unclear hovv 
vvell above-ground tests characterize the hazard, or if  tlıey actually accelerate the rate o f 
decay relative to in-service applicatioııs. M uch o f the difficulty is derived from creating 
test arıangem ents tlıat simulate the m oisture-trapping conditions preseni in actual 
strııctures. M ost metlıods utilize some type o f  joiııt, connectİon or layering in an effort



to trap m oisture (Figüre 4), bııt this effect can be underm ined by the use o f specimens 
vvith small dimensions. A lthough the sm aller dimensions do allovv more rapid deteetion 
o f decay once it is present, sm aller specim ens dry more rapidly than dim ension lumber. 
Smaller specimens also may be less sıısceptible to the formation o f  the checks that allovv 
penetration and trapping o f moisture in larger materıal (De Groot and Higlıley, 1995). 
Thııs, although vve associate the use o f  small specimens vvith accelerated testiııg for 
vvood placed in ground contact, this assıımption may be misleading for above-ground 
evaluatioııs. Some studies sııggest that com m on test arrangem ents may actually slovv the 
time needed for decay to develop. Iıı a comparison o f  tests units o f untreated Southern 
pine sapvvood exposed above-ground in Southern M ississippi, the most rapid visually 
evident failure (6 years) vvas aclıieved by sinıply using 102 mm tlıick planks (De Groot 
and Higlıley 1995; Esyln et al., 1985) (Figüre 5). An earlier stııdy reported that initial 
decay vvas not observed in untreated pine cross-brace units (20 x 75 x 15 mm) until after 
6 years o f  exposure in Southern M ississippi (Esyln et al., 1985). İn contrast, the autlıors 
o f  this report often observe fruiting bodies o f  the brovvıı rot fungus Gloeophyllımı 
sepiariıtm  after only three years o f exposure o f Southern pine decking specim ens (38 by 
140 x 914 mm) in the lovver decay hazard elimate o f  Southern W isconsin. It is vvortlı 
noting that visual evidence o f  decay is often a delayed indicator o f fuııgal colonizatioıı. 
It is possible to culture the vvhite-rot fungus Irpex lacteus fronı botlı lap joints and L- 
joiııts after as little as 4 montlıs o f exposure in W isconsin. Iıı addition to the effects o f 
specim en dimensions, none o f tlıe com m only used test ıııethods sim ulate the 
accum ulation o f  decaying organic debris that often occurs in conııections o f  treated 
vvood used above-groııııd. Specimens are typically exposed in opeıı areas to remove 
variability associated vvith nalural shading, and vvhen organic debris does accum ulate it 
is removed dııring peı iodic inspectioııs. The role o f shading in pıom oting above-ground 
decay vvas reported by Augusta and Rapp (2003) and Rapp et al. (2006), vvlıo attributed 
the effect to the inereased vvood moisture content.

A bove-ground evaluatioııs are further com plicated vvhen the effects o f vvood 
species and com posite prodııcts are considered. A lthough vvood species do lıave some 
affect on groıınd-contact dıırability, the relative species effect becomes muclı greater in 
the slovver deterioıation that occurs above-ground. Iıı evaluatioııs o f sapvvood muclı o f 
the species effects may be attributed to permeability, or resistance to moisture 
absorption. Several studies lıave reported substantial differences in vvood moisture 
content for vvood species exposed under ideııtical test coııditioııs, (Blom and Bergstronı, 
2006; Lindegaard and M orsing, 2003; Miltz et al., 1998). Because moisture content is 
the prim ary limiting factor in above-ground decay, even small differences in moisture 
content can affect dıırability evaluatioııs. M oisture absorption and retentioıı also differ 
greatly for composite prodııcts. The quantity and properties o f  the adlıesive, and the 
slıape and orientation o f  the fumislı greatly influence m oisture absorption. Iıı some cases 
iııitial moisture absorption is lovv, but inereases över time as irreversible svvelling occurs 
(Laks and Larkiıı, 2Ü07). The vvood fibers vvithin vvood-plastic composites prodııcts are 
particularly slovv to acquire moisture, but fibers near the surface eveııtually do gain and 
maintaiıı sufficient moisture to sustain decay (Clemons and Ibaclı, 2004; Waııg and 
M orrell, 2004). Specialized test ıııethods ıııay be required to evaluate dıırability in these 
prodııcts.
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Figüre 4. L-joint specimens are configured to trap m oisture with the intent o f  
accelerating fungal colonization.

Figüre 5. Estimated years to failure for various specim en configurations o f ııntreated 
Southern pine sap\vood exposed above ground in a higlı decay lıazard climate.



In the United States the AW PA currently lists tlıree Standard field test methods 
for evaluating above-ground decay: the L-joint method (Standard E9), lap-joint method 
(Standard E16) and the ground-proxim ity method (Standard E1S). The lap jo in t method 
attempts to address the shortcom ings o f  small specim en dimensions and debris 
accum ulation by providing a larger jo in t area that is coııducive to moisture 
development. The ground-proxim ity test is a newer method that is iııtended to provide a 
more severe exposııre because the specimens are placed directly on cinder blocks and 
covered vvith shade cloth (Zahora, 2002). Ho\vever, it uses small (19 by 50 by 125 mm) 
specimens \vithout any oveıiap or jo in t areas, and its relative severity appears to vary 
with location. A fourth method, ııtilizing decking specim ens, is in the final stages o f  the 
standardization process. U nder current AW PA guidelines any o f these standardized 
m ethods can be used to evaluate above-ground durability for any iııtended above-ground 
use.

The European standards also incorporate tvvo above-ground testing methods. 
Standard ENV 12037 is a lap-joint method for general evaluation o f  \vood to be used 
above-ground, vvhile Standard EN330 is an L-joint method prim arily intended for 
evaluation o f  wood that will be coated in sendce (CEN, 1993; CEN, 1996). Standard 
ENV 12037 does provide guidance.oıı test duration, requiring that the test be continued 
until the untreated Controls reaclı a mean ıating o f 3 (severe decay). Standard EN 330 
recom m ends that the test be continued for a m inim um  o f 5 years, and preferably until 
failure.

Bollı the United States and European m ethods do point out that m eaningful 
resıılts are not obtained until the untreated specimens reaclı a certain level o f 
deterioration, but AW PA guidelines for preservative evaluation also State that a 
minimum o f  only tlıree years o f data may be needed in higlı lıazard climates. This 
relatively slıort test duration may be based oıı the optim istic assumptioıı that the above- 
ground test arrangements provide for accelerated testing. The Standard methods do not 
provide criteria for ratings that woııld be considered acceptable or “passing” for the 
preservative-treated specim ens, and given our uncertainty about tlıe relationship 
betvveen the resıılts o f  these tests and iıı-service perform ance such criteria may be 
difficult to develop. It is also worth noting that although we may associate above- 
ground treatments vvith decking, the sanıe use category also applies to strııcturally 
critical suppoıt members used above-ground. Given the ramiflcations o f failure in some 
o f these members (e.g., second story baleony supports) some coıısideration should be 
given to providing more conservative durability estimates. There may; be valııe in 
returning to the use o f  stalce tests to provide truly accelerated evaluatioııs for 
preservatives intended for use above-ground.

4. Reporting Average Ratings

It has become common practice to ıeport only average ratings in preservative 
evaluation data packets submitted to A\VPA, and \ve have routinely referred to average 
ratings in this paper as vvell. Wlıi!e averages are perhaps the single most deseriptive 
statistic, tlıey do not alvvays accurately clıaracterize the perform ance o f  a preservative 
system  (De Groot and Evans, 1998, 1999; Link and De Groot, 1989). Variability in

The Nccd for Perform ance Criteria in Evaluating the Durability o f W ood Products 37
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perform ance and the occurrence o f  early failures can provide important information in 
evaluating a preservative. Figüre 6 provides an exam ple o f  hovv average ratings may not 
fully captııre the perform ance o f copper based preservatives. İn this case 20 replicates 
vvere used, and the treatment group had respectable average ratings o f 8.9 after four 
years and 7.7 after 5 years o f  exposure in a severe decay environm ent. Hovvever, vvithin 
3 years 2 o f the stakes had failed com pletely, and after 5 years a total o f  4 o f the 20 
stakes had failed. Ali o f  the remaining stakes had ratings o f  eitlıer 9 or 10, vvith 10 
remaining the ınost com mon (mode) rating. This pattern o f high ratings for most stakes 
and com plete failures o f  otlıers is frequently observed in tests o f copper-based 
preservatives in plots vvhere copper tolerant fungi are present. Likevvise, termite 
distribution is iııherently non-uniform  vvithin a test plot and this may also affect the 
perform ance o f  individual stakes. Iıı otlıer situations, such as vvith some naturally 
durable species, there may be a vvide distribution o f  durability ratings betvveen 
specimens that is not adequately characterized by sim ply presenting the average rating. 
Link and De Groot (1989) discuss the problem  o f  relying too lıeavily on average ratings, 
and suggest the use o f  box plots to characterize the “time to failure” for stakes vvithin 
each treatment group. Prior to 2003, the AW PA standards did include a method for 
m oıe detailed data analysis and pıesenlation. Hovvever, this “Standard Procedure for the 
Calculation o f  the Performance Index o f Preservatives in Stakes and Posts” vvas 
m athem atically com plex and the Standard vvas eveııtually removed for lack o f  use. For 
key durability tests it may be vvorthvvhile to again provide additioııal guidance on the 
type o f  data presented in sum m arizing the perform ance o f  a candidate preservative 
system. This guidance could be as siıııple as prescribing the type o f  data presented (i.e. 
box plots or number o f stakes in each rating category) or a more thorough stalistical 
analysis.

Figüre 6. Example o f average ratings masking the occurrence o f early failures.



5. Conclusions and Recomınendations

The inereasing pressure to rapidly evaluate and com m ercialize durable vvood 
products is challenging our ability to interpret the results o f  short-term  durability tests. 
The current process o f  subjectively interpreting data packets is vulnerable to the 
pressure for rapid com mercialization, and there is potential for a loss o f  conservatism  in 
our perform ance criteria. In the United States data packets may be revievved by 
organizations vvhose members are not familiar vvith the iııtricacies o f vvood produet 
durability evaluations.

For evaluation o f products intended for use in contact vvith the ground, it appears 
that even extended durability evaluations conducted in less severe (northenı) climates 
m ay not be adequate for estimation o f  durability in more severe climates. A practical 
solutioıı vvould be to require data from at least one test site that has dem onstrated a 
severe deterioration lıazard. Even in severe decay lıazard climates, excellent 
perform ance o f  stakes after only tlıree years is not a reliable indicator o f  Iong term 
durability. Basing test duration or perform ance criteria on the durability o f  untreated 
Controls also does not appear to be suffıcient for ground contact evaluations. The 
approaclı used in Australia, vvhere test duration is based on the perform ance o f lovv 
concentrations o f an established reference preservative, does appear to have some merit.

Our current m ethods o f  assessing above-ground durability may not accelerate 
decay in com parison to some conditions encountered for durable vvood products in 
service, suggesting tlıat much longer evaluation periods or more severe tests should be 
considered. A ltem atively, above-ground uses coııld be fıırther divided, vvith more 
stringent test methods ııtilized for products intended as above-ground structural 
supports. Ground-contact testing o f  products used in structurally critical above-ground 
members may be ııecessary until appropriate above-ground test methods are developed.

interpretation o f  test data also remains problem atic. A return to more preseriptive 
data preseııtation may be vvarranted, as average ratings do not alvvays adequately 
clıaracterize the perform ance o f  a durable produet. In addilioıı, methods should provide 
more specific guidance on the distribution o f  ratings that is considered to represeııt 
adequate perforaıance.
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