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Objective 

The objective of this study was to evaluate the resistance of cross-laminated timber 

(CLT) wrapped with TERM® Sealant|Membrane Barrier against Coptotermes 

formosanus attack under laboratory conditions using the no-choice test method. The 

tests included CLT control and CLT wrapped with TERM® Sealant|Membrane Barrier. 

 

 

Test Period and Location 

February 4, 2021 to July 2, 2021 

 

Urban Entomology Laboratory 

University of Hawaii, Mānoa 

3050 Maile Way, Gilmore Hall 

Honolulu, HI 96822 

 

 

Materials and Methods 

The test was conducted for a period of five months, which started on February 4, 

2021, and concluded on July 2, 2021. The following are two conditions that were 

tested in the laboratory. Three replicates were performed for each group. All the CLT 

samples and TERM® Sealant|Membrane Barrier System were provided by Polyguard. 

1) CLT sample (control). 

2) CLT sample wrapped with TERM® Sealant|Membrane Barrier (treatment). 

 

Silica sand was mixed with distilled water in the ratio of 1:5 (water:sand) to 

provide 20% moisture content to termites during the test period. One hundred and 

fifty (150) grams of moistened sand were added into a glass screw-top jar (8 cm 

diameter x 10 cm height). All control and treatment CLT (2 x 0.5 x 0.5 inches) were 

provided by Polyguard. The weight of the CLT was recorded using an analytical 

balance before being placed onto the surface of the sand in the testing jar. Three 

testing jars were prepared for each control CLT and treatment CLT. A single colony of 

Coptotermes formosanus was collected from the field 2 days prior to the test. One 
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hundred and eighty (180) workers and twenty (20) soldiers were counted and added 

into each testing jar. A complete set of test preparation was shown in Figure 1. All 

testing jars were maintained at room conditions at 25°C throughout the test period. 

Each glass jar was inspected daily for termite activity and penetration. 

 

After five months, all the CLT were removed from the testing jars. Each CLT was 

cleaned thoroughly with hand and brushed carefully to remove any dead termites, 

sand, and debris. Each CLT was examined for termite chewing or penetration and 

visually rated using the following rating system suggested by AWPA (AWPA, 2017). 

 

10   Sound  

9.5  Trace, surface nibbles permitted  

9   Slight attack, up to 3% of cross sectional area affected  

8   Moderate attack, 3-10% of cross sectional area affected  

7   Moderate/severe attack, penetration, 10-30% of cross sectional area 

   affected  

6   Severe attack, 30-50% of cross sectional area affected  

4   Very severe attack, 50-75% of cross sectional area affected  

0   Failure 

 

The cleaned CLT were stored at room conditions for 5 days until getting a 

constant weight. The weights of CLT were recorded using an analytical balance. For 

treatment CLT, the membrane was cut using a scissor to remove the CLT in the 

membrane for visual inspection. The numbers of live termites were also counted and 

recorded at the end of the test. Mean changes in the mass of CLT were statistically 

compared by independent t-test using Statistical Package for the Social 

Sciences (SPSS).  

 

Results and Conclusion 

Our results and observations showed that the CLT wrapped with the TERM 

membrane was resistant to Coptotermes formosanus attack. After the test was 

conducted for 2-3 months, all termite workers and soldiers were found dead in all 
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the jars with the treatment CLT. This is because the termites in the treatment jars 

were not able to chew or penetrate through the TERM membrane to feed on the CLT, 

subsequently starve to death. On the other hand, termites in the control jars could 

easily consume the exposed CLT and were able to survive for 5 months. Percent 

termite mortality were ranged from 11-19% in the control tests. The current control 

mortality was considered normal in laboratory tests as termites may die due to aging 

or injuries during the termite counting and transferring procedure. 

 

Our results showed that the mean percent weight loss was 40.44 ± 5.39% for 

control CLT and 0.34 ± 0.39% for treatment CLT (Table 1). The data were analyzed 

using the independent t-test (F = 12.41; p< 0.05) where significant differences were 

found in percent weight loss for control and treatment CLT. There were obvious and 

clear signs that the control CLT was chewed and consumed by termites in the control 

tests (Figure 2). The results showed that the weights of those control CLT was 

reduced at the end of the experiment due to the consumption of a portion of the 

CLT by termites. On the other hand, no sign of chewing was observed from the CLT 

wrapped with TERM membrane (Figure 3 and 4) at the end of the testing period. The 

treatment CLT was rated as 10 according to the rating system suggested by AWPA. 

 

The laboratory studies showed that TERM membrane barrier can offer 

protection against Formosan subterranean termites during the experimental period. 

When performing field installation of the membrane, other factors that might impact 

the effectiveness of the membrane barrier should be considered. For example, 

proper installation with care and without any holes, edges, punctures, cuts or 

abrasions on the membrane is crucial. 
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Figure 1: A complete set of the control and treatment test. Top row: Control tests; 

Bottom row: Treatment tests 
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Figure 2: Control CLT at the end of the testing period 
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Figure 3: Treatment CLT at the end of the testing period 
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Figure 4: Treatment CLT after being removed from the membranes at the end of the 

testing period 
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Table 1: Percent termite mortality, percent weight loss, and visual rating for control 

and treatment CLT tests 

 

Test Replicate 
Test 

duration 

Termite 

mortality (%) 
Weight loss (%) 

Weight loss % 

(Mean ± SEM)* 

Rating 

(0 - 10) 

Control 

C1 5 months 11 46.80 

40.44 ± 5.39 a 

4 

C2 5 months 16.5 44.79 4 

C3 5 months 19 29.72 4 

Treatment 

T1 2.5 months 100 0.85 

0.34 ± 0.39 b 

10 

T2 2.5 months 100 0.60 10 

T3 2 months 100 -0.42 10 

*Means followed by the same letter within a column are not significantly different at α= 

0.05 (independent t-test). 
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