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Notice 
This report is an internal Forintek Canada Corp. (Forintek) document, for release only to Forintek members and 
supporters. This distribution does not constitute publication. The report is not to be copied for, or circulated to, 
persons or parties other than Forintek members and supporters, except with the prior permission of Forintek. 
Also, this report is not to be cited, in whole or in part, unless prior permission is secured from Forintek. 

Neither Forintek, nor its members, nor any other persons acting on its behalf, make any warranty, express or 
implied, or assume any legal responsibihty or liability for the completeness of any information, apparatus, 
product or process disclosed, or represent that the use of the disclosed information would not infringe upon 
privately owned rights. Any reference in this report to any specific commercial product, process or service by 
tradename, trademark, manufacturer or otherwise does not necessarily constitute or imply its endorsement by 
Forintek or any of its members. 



Summary 
In recent years in North America, studs made from short lengths of lumber connected by finger-jointing have 
gained popularity due to their improved straightness when compared to solid wood studs. To gauge performance 
\dien exposed in exterior applications, Forintek installed an above-groimd field test of CCA-treated and untreated 
2x4 inch spmce-pine-fir finger-jointed studs in 1980. After 18 years of exposure, the CCA-treated material was 
free from decay, compared to moderate decay present in imtreated samples. 
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1 Objective 
To assess the performance of untreated and CCA-treated spruce-pine-fir finger-jointed studs in above-ground 
exterior exposure. 

2 Introduction 
In North America, studs composed of short lengths of finger-jointed lumber have gained in popularity in recent 
years. This is due to the improved straightness of these studs compared to solid lumber due to the alternating 
grain directions of the jointed pieces. In Vancouver, B.C., finger-jointed spruce-pine-fir, [a mixture of Picea 

glauca (Moench) Voss, Picea engelmannii Parry, Pinus contorta Dougl. and Abies lasiocarpa (Hook.) Nutt. 
from the interior of the province] has captured 70% of the construction market from the traditional local solid 
wood studs - Douglas fir (Pseudotsuga menziesii [Mirb.] Franco) and hem-fir (a mixture of westem hemlock, 
Tsuga heterophylla (Raf) Sarg., and amabilis fir, Abies amabilis [Dougl.] Forbes) (Morris and Troughton 
1993). 

In 1980, Forintek installed a long-term, above-ground weathering test on untreated finger-joints and joints 
treated with the wood preservative chromated copper arsenate (CCA). These finger-joints were prepared by 
the preheating finger-jointing method developed by the Westem Forest Products Laboratory, now Forintek 
(Troughton and Chow 1980). The experimental set-up and results after 12 years were reported earlier to the 
International Research Group on Wood Preservation (Morris and Troughton 1993). This report describes the 
results after 18 years of exposure. 

3 Staff 
J.K. Ingram Wood Preservation Technologist 
P.I. Morris Wood Preservation Scientist 

4 IVIaterials and Methods 

4.1 Finger-Joint Preparation 

A total of 60 spruce-pine-fir finger-jointed boards were prepared from nominal 2 x 4 kiln-dried lumber in 
Forintek's Composites laboratory using preheating methods (Troughton and Chow 1980). Fingers were 
machined into the ends of 120 boards, 457 mm in length, with the fingers cut parallel to the wide face of the 
lumber. Each finger was 28 mm long, 5.8 mm thick at the base and 0.76 mm thick at the tip. 

The boards were dried in an air-circulated oven for 10 minutes at 150°C. Hardener (16% by weight F M 282) 
was mixed in a blender with a phenol-resorcinol formaldehyde resin (Borden Chemical Co. Canada Ltd., L T 
75) just before application to the fingers, using a finger-profiled piece of lumber as a glue applicator. Two 



before application to the fingers, using a fmger-profiled piece of lumber as a glue applicator. Two specimens at 
a time were removed fi-om the ovea The glue was applied immediately to the fmgers, and the joint quickly fitted 
together, all within about 20 seconds. This assembly was then end-pressed at 3450 kPa for 3 seconds, with a 
lateral pressure of 690 kPa apphed on the wide lumber faces in the finger-joint area. This lateral pressure was 
applied to prevent buckling during end-pressure. 

4.2 Sample Treatment and Exposure 

Thirty finger-joints were pressure-treated with 2.5% CCA-C. A fidl-cell process was used for treatments. The 
schedule was a 45-minute vacuum followed by 4 hours of pressure at 862 kPa and no final vacuum. No analysis 
of preservative penetration or retention was done at the time of treatment. The remaining 30 fmger-joints were 
left; untreated, to serve as controls. 

In April 1980, the 60 samples were placed 65 mm apart on uiclined racks 1.5 - 2 m above the ground, with a 
southem exposure. Initially they were located at Westham Island, B.C.; then, in 1991 they were relocated to a 
site in Vancouver, B.C. Both sites are within the zone of medium above-ground decay hazard as calculated by 
Setliff (1986) using Scheffer's climate index (1971). Temperatures annually average 9°C, with a December 
average of 2°C and a July average of 16°C. Precipitation annually averages about 1000 mm, with 150 mm in 
December and 13 mm in July. 

4.3 Inspection of Test Material 

After 18 years' exposure, each member was inspected for evidence of biodeterioration. The non-destmctive 
inspection method consisted of probing with a metal spatula for softening or cavities in checks, joints and end-
grain. Particular attention was paid to areas of high moisture content, discoloration or collapse visible on the 
surface, as well as to areas sounding hollow or dull when tapped with the blunt end of the spatula. Decay was 
evaluated using the lUFRO rating scale of the Intemational Union of Forestry Research Organizations: 

0 Sound, no evidence of decay 

1 Minor softening on end-grain or on sides of checks 

2 Distinct evidence of decay pockets, but not enough to substantially affect die 
load-bearing capacity of the board 

3 Severe decay, likely to affect load-bearing capacity 

4 Failure when flexed 

At die 12-year inspection, 6 mm core samples were taken from die treated members for analysis of preservative 
penetration and retention. Each core was cut to 16 mm in lengtii and split longitudinally, dien penetration was 
measured on one-half of each core using chrome azurol S copper indicator (AWPA Standard A3-97). The odier 
core halves were pooled and ground to 40-mesh sawdust and analyzed for chromium, copper and arsenic content 
using x-ray fluorescence spectrometry (AWPA Standard A9-97). 



5 Results and Discussion 
Table 1 gives numerical decay ratings at the 12- and 18-year inspections and analysis resuhs for preservative 
penetration and retention determined after 12 years. 

At both the 12- and the 18-year inspections, samples treated with C C A were completely sound, showing no 
signs of decay. This was despite shallow preservative penetration: a mean of 4.3 mm, with a range of 1 to 15 
mm, and 17 of 30 samples with just 1 mm. This falls significantly short of the A W P A standard requirement 
for above-ground exposure of 10 mm in 16 of 20 samples (AWPA Standard C2-97). However, the C C A 
retention measured in these samples did exceed the above-ground specification of 4.0 kg/m^ 

In contrast to the treated boards, two of the untreated samples had failed due to decay after 12 years, with the 
balance showing slight to moderate deterioration (rated I or 2). The mean decay rating for the 30 samples was 
1.3. At the 18-year inspection, decay had progressed to a mean rating of 2.1, with four failed replicates and 
five rated 3 for severe decay. 

It should be noted that this test method presented a very low decay hazard, with good air circulation around 
the samples to ensure thorough drying after rainfall, no untreated cut joints, and no wear and tear. There was 
also no possibility of the treated zone being breached to admit moisture or fiingi. The decay that caused 
failure of the untreated samples occurred in the finger-joint and around bolt holes. 

These results are promising showing unincised CCA-treated finger-jointed spruce-pine-fir lumber, perform 
well in low hazard above-ground exterior exposures. 

Table 1: Performance of finger-jointed spruce-pine-fir lumber after 12 and 18 years' exposure 

Treatment Retention Mean penetration % with i 5 mm Decay rating 
(kg/m') (mm) Penetration 12-year 18-year 

None - - - 1.3 (1.0) 2.1 (1.0) 

CCA-C 4.5 4.3 (5.0) 30 0.0 (0.0) 0.0 (0.0) 

": Standard deviations are given in parentheses. 

6 Conclusions 
In a low hazard, above-ground exposure, unincised, CCA-treated spruce-pine-fir finger-jointed lumber with 
shallow preservative penetration has remained free of decay for 18 years. 
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