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Summary

In view of the current interest in preserved wood foundation (PWF) systems 

the prospects for future use of wood in this specialized application are 

very encouraging. The major incentives for wood foundations as opposed 

to concrete are reduced construction costs, substantially improved thermal 

properties and greater flexibility in converting below grade floor space 

into comfortable living quarters. The latter aspect could be very significant 

in any future trend toward smaller, more energy efficient homes.

On the other hand, wood is subject to biodeterioration and the physical 

stresses induced by seasonal fluctuations in moisture content. Therefore, 

preserved wood foundations must not only be well treated with preservative, 

but also protected against moisture absorption and transmission. A good, 

permanent moisture barrier on the exterior of PWF walls will be crucial to 

the life expectancy of the foundations.

Properly applied, puncture-free polyethylene film is presently 

recognized as an acceptable moisture barrier for application to the exterior 

of PWF walls. As a possible alternative to polyethylene film, the applica-

tion of one or two layers of bituminous coatings has been proposed as a 

suitable moisture barrier for exterior surfaces of PWF walls.

Based upon a series of laboratory tests intended to evaluate those 

performance characteristics essential to any moisture barrier 

used for PWF construction, a performance standard was recommended. This 

included suggested test methods and acceptable performance levels for 

all materials being used as moisture barriers for PWF walls. The individual 

tests comprising the suggested performance standard included moisture vapour
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transmission, fungal resistance, weather resistance, resistance to impact 

and abrasions, resistance to fire and resistance to temperature extremes 

and moisture.

A telephone survey of coating manufacturers revealed that there are a 

number of bituminous type coating products commercially available but few 

of them are intended for use as moisture barriers on foundations. About 

one dozen coating products available locally were evaluated by the 

suggested performance standard; however, not one of them was as good as 

polyethylene film.
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Conclusions and Recommendations

Preserved wood foundations must not only be well treated with 

preservative, but they also must be protected against moisture absorption 

and transmission by the application of a good, permanent moisture barrier 

on the exterior of PWF walls. Based upon a series of laboratory tests to 

evaluate those performance properties, it is recommended that a performance 

standard be created for all bituminous coatings or other coating materials 

proposed for use as moisture barriers on PWF walls.

Since properly applied, puncture-free polyethylene film is presently 

recognized as an acceptable material for this purpose, its performance 

properties should be established as the bench mark by which all other

coating materials could be compared.

The essential property of any moisture barrier used on PWF is to 

prevent water vapour transfer across the barrier. It was found that the 

rate of water vapour transfer across 6 mil-thick polyethylene film was 

0.025 g/m2/h. Therefore moisture barrier coating materials applied 

to preserved wood foundations should permit no more than 0.025 g/m2/h 

of water vapour transfer when tested according to ASTM standard method 

E 96 procedure B.W. A study of eleven other coating materials found that 

the lowest rate of water vapour transfer through any of them was 

0.1 g/m2/h.

Moisture barriers used on PWF are normally buried in the damp soil 

where conditions are excellent for the growth of molds and fungi. Therefore 

moisture barrier coating materials applied to preserved wood foundations
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should not support the growth of any wood rot fungi such as Lenzites trabea

when evaluated by a modified version of the AWPA M10-77 soil block test, 

whereby coated specimens are buried to at least half of their length in the soil 

within test jars and next to feeder strips inoculated with decay fungi. Of 

the moisture barrier coating materials studied in this project, one bituminous 

coating as well as polyethylene film were able to comply with this require-

ment.

Moisture barriers used on PWF can easily be damaged by sharp rocks and 

falling earth during back filling operations. Therefore moisture barrier 

coating materials applied to PWF walls should withstand an impact of at 

least 9 Nm from a falling,16 mm diameter round faced punch without puncturing 

peeling or cracking when tested according to ASTM standard method D 2794. 

Polyethylene film and most of the eleven other coating materials evaluated 

in this study could do this. Furthermore, moisture barrier materials applied 

to preserved wood foundations should withstand scratching by a wire stylus 

loaded with a mass of 5-8 kg and tested according to ASTM standard method 

D 2197, without the stylus penetrating through the moisture barrier. Most 

of the bituminous type coatings evaluated in this study were penetrated by 

a stylus loaded with only 2-4 kg of mass. Polyethylene film was torn by 

this test procedure when the mass load was 8 kg.

It is essential that a small grass fire or trash fire next to the 

foundation of a building not cause the entire building to burn down. There-

fore unless the moisture barrier and PWF are covered by a fire resistant 

membrane above the ground level the moisture barrier should not exhibit a 

flame spread rating of more than 100 when tested using a 0.6 m long fire
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tunnel furnace. Many bituminous coatings could meet this requirement 

however, polyethylene film melted away, immediately exposing the wood 

foundation to fire.

It is essential that moisture barrier coatings on preserved wood 

foundations not be degraded and destroyed above ground level by the weather. 

Therefore,unless the moisture barrier coating on a PWF is covered by a 

weather resistant membrane above ground-level, the moisture barrier should 

be able to withstand accelerated weathering when tested according to CGSB 

standard method l-GP-71 procedure 122.2 without melting, cracking, eroding 

peeling or blistering. Because polyethylene film breaks down when exposed 

to the ultraviolet radiation in sunlight, it must be covered above the 

ground line when used on PWF walls. None of the bituminous coatings evaluated 

in this study could withstand this artificial weathering either, and so they 

too would have to be covered.

Foundation walls, in Canada, are subjected to the extremes of temperature, 

and moisture conditions. Therefore any moisture barrier coating material 

applied to the walls of preserved wood foundations should withstand 6 h 

immersion in cold tap water,18 h storage at - 18°C and 24 h at 50°C for at 

least ten repetitions without any cracking, melting, peeling or blistering.

Only one of the coating materials evaluated in this study could do this. 

Polyethylene film did withstand these conditions,however there were no 

joints in the film which required sealing with an adhesive such as is 

required in actual use on a PWF wall.

A telephone survey of coating manufacturers in Canada revealed that there 

are a number of bituminous coating products commercially available, however,
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few of them are made for use as a moisture barrier for foundation walls. 

Most of the products examined in this study were made for repairing or 

creating water proof roof membranes and not for use specifically on 

foundations.
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Introduction

"Where hydrostatic pressure occurs, ... exterior surfaces of walls 

below ground level shall be waterproofed".

"Where hydrostatic pressure does not occur, ... exterior surfaces 

of foundation walls below ground line shall be dampproofed". (1 ).

In order to comply with this basic requirement for all residential 

building in Canada, the normal method used during construction of low-rise 

residential buildings with preserved wood foundations (PWF) involves 

encasing the foundation in an envelope of polyethylene film. "All joints 

between plywood panels below grade are sealed by embedding the plywood edge 

in a sealant on the face of the framing member .... The exterior foundation 

walls are covered below grade with a 6 mil polyethylene sheet as an 

additional moisture barrier. The polyethylene is"strip bonded to the 

plywood and joints are lapped at least 6 inches and sealed by adhesive.

The top edge of polyethylene is also completely sealed to the plywood wall 

with an adhesive". (2 )

Polyethylene's low water permeability, its high resistance to micro-

biological deterioration, and its low cost, favour its continued use for 

this purpose. Unfortunately, there are other factors which render it less 

suitable. The installed polyethylene films can easily be ruptured 

during construction of the building, during back filling operations, or 

even years later if the back fill is rocky. Polyethylene is especially 

susceptible to attack by rodents, termites and moths. It undergoes natural 

photodegradation when exposed to sunlight. And finally, it is difficult 

to achieve a total waterproof seal when the sheets are bonded to the
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plywood and to each other.

As one possible alternative to polyethylene film, bituminous coatings 

have been suggested for protecting preserved wood foundations (3). These 

coatings have been used for many years for dampproofing traditional concrete 

masonry basement walls. Bituminous coatings are not expensive; they are 

easily applied; and, they offer excellent dampproof protection to basement 

walls. Unfortunately, there is almost no information about their 

suitability for preserved wood foundations. Therefore, Forintek 

Canada Corp's Eastern Laboratory proposed a research program to evaluate the 

properties of bituminous coatings,which are essential to their use with 

preserved wood foundations,and to compare the performance of a few coating 

products with polyethylene film as possible moisture barriers for preserved 

wood foundations. In an initial study, Desai used four tests in order to 

evaluate three bituminous coatings(4). Based upon these tests, he concluded 

that one of the three coatings offered very promising moisture barrier 

properties but that all three of the coatings were probably not durable 

above ground where they would be exposed to the weather. Desai also 

cautioned that the coatings needed to be examined for resistance to 

biological degradation and suggested that field stake tests be included 

in future research studies.

When foundations are viewed in relation to the total environment in 

which they are situated, it is obvious that there are even more hazards to 

the waterproof membrane that must surround foundations than even Desai 

identified. Therefore it was decided to design a complete performance 

standard that would include suggested laboratory tests capable of 

screening bituminous coatings suitable for waterproofing preserved wood
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foundations.

As Desai noted, bituminous coatings must be resistant to biological 

degradation. Coatings on preserved wood foundations are situated in direct 

ground and below ground-level contact with the soil, where moisture conditions 

are ideal for the growth of decay microorganisms.

The most obvious requirement for any waterproof membrane for building 

foundations is that they must be impermeable to water.

One of the most frequent causes of problems with plastic sheet water-

proof membranes is accidental puncture, which can occur during backfilling 

operations. It is equally important that all substitute coatings resist the 

abrasive effects of small rocks and dirt which fall against them during 

backfill operations.

Because of the extremes found in the Canadian environment,it is necessary 

that coatings applied to the exterior faces of foundations withstand repeated 

exposures to freezing temperatures, moderately high summer heat, and long 

periods of very wet weather. During this exposure, the coatings must not 

crack and they must remain flexible enough to withstand small amounts of 

bending without splitting, cracking or peeling.

Because foundation walls of buildings usually extend somewhat above 

ground-level, it is important that any coatings applied to them be able 

to withstand exposure to the weather.

Solid wood materials such as the plywood used on preserved wood 

foundations are relatively fire resistant. It is equally important that 

any coating applied to the exterior of wood foundations be fire resistant 

so that they do not contribute towards the ultimate combustion of the 

building due to minor grass or trash fires.
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For this research project, about one dozen different coating materials 

were examined using various laboratory tests intended to evaluate all of the 

requirements for a waterproof membrane applied to the exterior of preserved 

wood foundations described above. In this manner, it was expected to be 

able to validate the suitability of each of the tests for inclusion into 

a general standard for all coating materials to be used on wood foundations.
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Experimental Method

Material

Pieces of 13 mm (J inch)-thick Douglas fir plywood 150 by 80 mm 

(6 x 3J inches), good on one side and pressure-impregnated with CCA type 

C wood preservative to retention levels normally associated with plywood 

used in preserved wood foundations were used in this study (5). Similarly, 

76 mm diameter circular pieces of 0.98 mm thick yellow birch veneer were 

treated with the wood preservative and used for some parts of this study.

The treated plywood pieces were coated (or covered) on all edges, 

ends and faces with twelve of the different materials listed in Appendix 1 

according to specifications of the manufacturers of each of the products. 

Similarly, the veneer discs were coated on one face with each of the twelve 

materials.

Test Procedures

1. Fire Resistance

Plywood pieces coated with the various materials were tested for flame 

spread resistance using a Monsanto 0.6 m Fire Tunnel (6).

2. Weather Resistance

Plywood pieces coated with the various materials were evaluated for 

weather resistance using an Atlas twin-arc Weather-ometer according to 

procedures described in CGSB l-GP-71 (7).

3. Fungal Resistance

Plywood pieces coated with the various materials were evaluated for 

resistance to the wood decay fungi Lenzites trabea Pers. ex. Fr. (ATCC 

No. 11539, Forintek A 188). using a modified version of AWPA Standard
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Method Ml0-77 (8). The plywood pieces were partially buried in the soil

next to pine feed strips which were inoculated with the test micro-organism.

4. Scratch Resistance

Plywood pieces coated with the various materials were evaluated for 

scratch resistance according to the specifications of ASTM D 2197 using 

a Gardner Balance Beam Scrape-Adhesion tester (9).

5. Impact Resistance

Plywood pieces coated with the various materials were evaluated for 

resistance to impact by solid substances according to the specifications 

of ASTM D 2794 using a Gardner Heavy-Duty Variable impact tester (10).

6. Water Permeability

Veneer pieces coated with the various materials were evaluated for 

water vapour transmission according to the inverted water procedure described 

in ASTM standard E-96 (11).

7. Moisture-Temperature Stability

Plywood pieces coated with the various materials were subjected to 

12 cycles of exposure simulating some of the extreme conditions associated 

with building foundations. Each cycle was composed of 6 h submersion in tap 

water, 18 h at - 18 ±  2°C and 24 h at 50 ±  2°C. Prior to testing and again 

after each cycle the various samples were weighed.

Small open top boxes were constructed using the plywood pieces coated 

with the various materials. These boxes were re-coated on all interior 

surfaces with an extra coating of the various materials. The boxes 

were filled with sand which had been saturated with tap water. Each box 

was subjected to 15 cycles of exposure simulating the extreme conditions
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associated with building foundations. Each cycle was composed of 8 h 

at - 18 ±  2°C and 16 h at room temperature.

Results and Discussion

A survey was carried out in five hardware stores and four builder's 

supply companies in the Ottawa area to identify products commercially 

available and recommended for dampproofing or water-proofing building 

foundations. In addition, a telephone survey was made of all major 

manufacturers of these types of coating materials in order to identify 

alternative products. These are listed in Appendix I. Although many 

of these coating products were developed for the roofing market, they 

were all being recommended by Ottawa area merchants for water-proofing 

foundations. Because Desai (4) had noted "the very promising moisture 

barrier properties" of Bitumastic Super-Service, it was again included 

in this study. Similarly, we included the 6 mil thick polyethylene 

sheet material in the study as a control since it is widely used to provide 

water-proof membranes for preserved wood foundations. At least one 

coal-tar epoxy and one plain epoxy coating were included because of their 

well recognized moisture barrier properties and to provide additional refer-

ences by which to evaluate the other coatings. A polymer adhesive was 

included in this study because it is commonly used to seal polyethylene 

film to PWF walls.

The first pre-requisite for a coating material being considered for use 

as a moisture proof barrier for preserved wood foundations is easy applica-

tion at the construction site. The application of each of the coatings 

examined in this study is summarized in Table 1.
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Table 1. Application Properties

Material

Koppers1 Bitumastic Super

Tremco Instant Patch:

Mulco Rapid Patch:

Bulldog Grip:

Dural Wet Ply:

Weathershield:

Niagara Coal-tar Epoxyal:

Mulco Aluminum Coating:

Mulco Fiber Coating:

Mulco Polymer Adhesive:

Canus 1000 Epoxy Coating:

Notes

Service: easily applied by brush with an average
drying time to produce a smooth hard 
surface.

applied by brush although the material 
was quite thick. It had an average drying 
time and produced a soft, rough surface.

was very thick and difficult to apply by 
brush. It had an average drying time and 
produced a rough surface.

was easily applied by brush but required 
two coatings and a very long drying time.

was very thick and difficult to apply by 
brush. It required an average drying time 
and produced a rough, thick coating.

was easily applied by brush to produce a 
smooth surface but it required a long 
drying time.

was easily applied by brush and produced 
a hard shiny surface after only a short 
drying time.

was easily applied by brush to produce 
a smooth finish after only a short drying 
time.

was applied by brush without undue 
difficulty to produce a slightly rough 
finish after an average drying time.

could only be applied by an adhesive trowel 
and produced a rough, uneven coating after 
a very long drying time.

was easily applied by brush to produce 
a smooth hard surface after a very short 
drying time.
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The only coating material tested which was difficult to apply was 

the Mulco M-89 Polymer Adhesive. All of the others could easily be 

applied to any preserved wood foundation.

The flame resistance properties of each of the coatings when applied 

over treated plywood is shown in Table 2. The flame spread resistance of 

untreated red-oak lumber is, by definition, 100 while that of high density 

asbestos panel board is 0.

Table 2. Flame Resistance

Material Flame Spread 
Index

Maximum Exhaust 
Temperature °C

Red Oak 100 216

Asbestos Panel 0 148

Plastic Sheeting 75 210

Koppers Bitumastic Super Service >100 170

Tremco Instant Patch 84 176

Mulco Rapid Patch 78 170

Bulldog Grip >100 194

Dural Wet-Ply 95 180

Weathershield 85 178

Niagara Coal-tar Epoxal >100 180

Mulco Aluminum Coating 78 186

Mulco Fiber Coating 85 186

Mulco Polymer Adhesive >100 206

As might be expected, the bituminous coatings supported combustion so 

that once ignited by the burner, they continued to burn freely. However
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the bituminous coating gradually formed a char layer over the surface 

of the coating and this protected the plywood against the severity of the 

fire. The plastic sheeting simply melted in the test leaving the plywood 

directly exposed to the fire.

Tests were carried out to evaluate the effectiveness of each coating as 

moisture barriers. By using the inverted cup procedure with the water 

in direct contact with the coating, the test closely simulated conditions 

to which these coatings might be exposed to when applied to the exterior 

surfaces of foundations and basement walls. Because the average thickness 

of each coating material when applied according to manufacturers 

specifications were quite different, it was impossible to report the 

test results in terms of regular permeability units. However, the average 

rates of water vapour transfer through each of the coating materials are 

shown in Table 3.

Table 3. Moisture Barrier

Coating Material Rate of Water Vapour Transfer 
g/m2/h

Plastic sheeting

Koppers Bitumastic Super-Service 

Tremco Instant-Patch

0.025

0.690

0.740

Mulco Rapid-Patch 

Bulldog-Grip 

Dural Wet-Ply

0.870

0.910

0.730

Weathershield 0.100
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Table 3 Cont'd.

Coating Material Rate of Water Vapour Transfer 
g/m2/h

Niagara Coal-tar Epoxal 

Mulco Aluminum Coating 

Mulco Fiber Coating

0.110

2.630

1.960

Mulco Polymer Adhesive 

Canus 1000 Epoxy Coating

0.180

1.570

The plastic sheeting material was 4 to 100 times better as a moisture 

barrier than any of the other coating materials tested. Previously,

Desai had noted that the rate of water vapour transmission through the 

Bitumastic Super-Service Coating was negligible (4), however, the water was 

not in direct contact with the coating in those tests. When water is 

in contact with the moisture barrier, as carried out in this study, the 

plastic sheeting is much more effective as a moisture barrier. It must 

be pointed out again however, that many of these coatings were developed 

for use on roof systems and not foundations and so their performance in 

this test should not be considered as overly negative for the product 

only for its usage with preserved wood foundations. One other fact that 

must be considered when discussing this data is that there were no punctures 

in the plastic sheets. In actual usage this would probably not be the case 

as a few small punctures during installation and backfilling would be 

inevitable unless extreme care is taken. In order to illustrate this 

aspect, two different test methods were used to examine each moisture 

barrier product; one to measure scratch resistance and the other for 

resistance to impact by a hard surface. For the scratch test a metal
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wire stylus 1.59 mm thick and bent into a 6.5 mm diameter loop was loaded 

with a specific mass and then pulled across the coated specimens. For the 

impact test a metal punch 15.9 mm diameter and smoothly rounded on the end 

was dropped with specific levels of force onto each of the coated specimens. 

The results of the tests are shown in Table 4.

Table 4. Abrasion Resistance

Coating Material

Scratch

Applied Mass

Mark Penetrate 
Coating Coating

Impact

Impact Result 
Force 
Nm

Plastic Sheet 100 

Koppers Bitumastic Super-Service 50 

Tremco Instant-Patch 100 

Mulco Rapid Patch 100 

Bulldog Grip 50

Dural Wet-Ply 100 

Weathershield 50 

Niagara Coal-tar Epoxal 400 

Mulco Aluminum Coating 50 

Mulco Fiber Coating 150 

Mulco Polymer Adhesive 50

g 8 kg 9 Stretched

g 4 - 5 kg 9 nil

g 4 kg 9 nil

g 3 - 5 . 5 kg 9 nil

g 3 kg 7 . 2 penetrated 
through coating

g 4 . 5 - 5 kg 9 nil

g 2 - 3 kg 9 nil

g 8 - 9 kg 9 nil

g 1 0 . 5 kg 9 nil

g 4 - 4 . 5 kg 9 coating cracked

g 1 - 1 . 5 kg 9 nil

Because all of the bituminous coatings were relatively soft and thick, 

they were all easily marked during the scratch test however, because of this 

same flexibility, it was quite difficult to make the stylus penetrate through 

the coating. The coal-tar epoxal coating was much harder and therefore more
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resistant to marking or penetration by the stylus than the simple bituminous 

coatings. The plastic sheet simply hooked onto the stylus and ripped during 

its test. Again, because most of the coatings were soft and flexible, they 

simply stretched and bent around the indentations caused by the impact test. 

Two of the coatings,Bulldog-grip and Mulco Fiber Coating, cracked during 

the impact tests. The plastic sheet stretched slightly at impact but did 

not appear damaged.

The weatherometer test was designed to simulate several years of direct 

exposure to the weather. The test specimens were subjected to thirty cycles 

of artificial weathering with each cycle composed of 8 h exposure to light,

10 h exposure to both light and water spray and finally 5 h of exposure to 

just water spray. Since many of the products tested were originally developed 

for the roofing market it was expected that they would perform well in this 

test. As can be seen in table 5, this was not often the case.

Table 5. Artificial Weathering

Coating Condition after test

Koppers Bitumastic Super Service Coating bubbled, cracked and peeled. Wood 
substrate cracked and grain lifted. Remain-
ing coating easily eroded by soft rubbing.

Tremco Instant-Patch Coating discoloured and peeled. Substrate 
cracked and grain lifted. Coating remained 
firm and resistant to abrasion.

Mulco Rapid Patch Coating discoloured then totally disappeared. 
Substrate cracked and grain lifted. The 
weathering simply removed the entire coating.

Bulldog-Grip Coating was completely removed by weathering. 
Substrate was cracked and grain lifted.

Dural Wet-Ply Only a very thin layer of coating remained on 
each specimen and this was peeling from the 
corners. The surface was cracked.
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Table 5. Cont'cL

Coating Condition after test

Weathershield Only a very thin layer of coating remained 
on each specimen and it was discoloured.

Niagara Coal-tar Epoxal Coating cracked rather than the original 
shiny surface.

Mulco Aluminum Coating Much of coating peeled away, and substrate 
cracked and grain lifted.

Mulco Fiber Coating Coating peeled away and discoloured. 
Substrate cracked and grain lifted.

Mulco Polymer Adhesive Coating discoloured and partially peeled 
away. Cracks were evident in the surface 
also.

Canus 1000 Epoxy Coating discoloured and cracked. Substrate 
cracked and grain lifted.

Generally, the coatings were not very effective in resisting the weather. 

All of them would have lost their effectiveness as moisture barriers after 

this test because of cracking and some of them were completely removed from 

the wood. All of the coating materials would require special weather 

resistant top coats or overlayment with treated wood strips above the ground 

level if they were used on wood foundations. Since the weatherometer tests 

could not simulate the affects of extreme changes in temperature on the 

coatings, two other tests were included. In the one test, the coatings were 

subjected to repeated changes in temperature and moisture conditions. For 

ten cycles they were subjected to 6 h of immersion in water, 18 h under 

severely cold temperatures (-18°C) and 24 h heat at 50°C. Any weakness in 

the moisture barrier properties of the coatings would be immediately 

detected by this test as the coated wood samples would commence to swell 

during immersion in water and subsequent freezing thus causing the coating 

to be loosened and ultimately lost. The results of this test are shown
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in Table 6. The only coating which was not affected by the changing 

conditions used in this test was Duval Wet-Ply. All of the others cracked 

on the surface or simply peeled away during the test.

Table 6. Weathering Tests

Coating Condition after test

Koppers Bitumastic Super Service 

Tremco Instant-Patch 

Mulco Rapid-Patch

Bulldog-Grip

Dural Wet-Ply 

Weathershield 

Niagara Coal-tar Epoxal 

Mulco Aluminum Coating

Mulco Fiber Coating 

Mulco Polymer Adhesive 

Canus 1000 Epoxal

Coating cracked and blistered 

Coating cracked

A few small cracks were visible in the 
coating.

The coating completely peeled away during 
the test

Surface appeared unchanged during test.

The coating cracked severely.

The coating cracked severely.

The coating discoloured and a few small 
cracks were visible.

Small cracks were visible in the coating. 

The coating peeled from the specimens.

The coating cracked severely.

Part of the reason some of these coatings may have cracked was that 

the specimens were coated on surfaces with the test coatings. Any 

dimensional changes in the wood specimens created by the temperature changes 

tended to create cracks in the coating because it was not sufficiently 

flexible enough to stretch with the dimensional change. Even though the 

impact tests had demonstrated the flexibility of the coatings, those tests
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had been carried out at room temperature. It is probable that the flexibility 

of the coating was lost as the temperature was reduced to sub-freezing levels. 

This was further confirmed when small plywood boxes coated on all inside 

surfaces with the various coatings and filled with very wet sand were subjected 

to repeated changes in temperature. As can be seen in Table 8, most of the 

boxes severely leaked water by the conclusion of this test. If the coatings 

had been sufficiently flexible, they would not have cracked under the repeated 

pressures created by the freezing and thawing of the wet sand.

Table 8. Weathering Tests 

Coating

Koppers Bitumastic Super Service 

Tremco Instant-Patch 

Mulco Rapid-Patch 

Bulldog Grip

Dural Wet-Ply 

Weathershield 

Niagara Coal-tar Epoxal 

Mulco Aluminum Coating 

Mulco Fiber Coating

Mulco Polymer Adhesive

Condition of Box after test

The coating cracked at a few joints in 
the plywood.
The box leaked water after the test but there 
were no visible changes in the coating.

The coating cracked at a few of the plywood 
joints in the box.

The sand adhered to the surface of the 
coating but the coating did not break 
down.

There were no visible cracks in the coating 
however, the box leaked water.

This box continued to hold water throughout 
the test.

This box continued to hold water throughout 
the test; but, the coating discoloured.

There were cracks in the coating at a few 
joints in the plywood.

Although there were no apparent cracks 
in the coating, the box leaked water after 
the test.

The coating peeled from the surface at some 
locations so that water leaked from the box.
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Because only the inside of each box was covered with the coating 

materials, the plywood more easily under went dimensional changes in this 

test than in the previous one; however, many of the coatings still cracked 

during the test so that they lost their moisture barrier properties.

Compounding the problem of weather resistance of the coatings if used 

above the ground line was their resistance to wood decay fungi below ground.

In the test used for this study, the wood specimens coated on all surfaces 

with the coatings were buried in soil and in contact with pine feeder strips, 

inoculated with a wood decay fungi. The fungus Lenzites trabea was selected 

because it is especially tolerant to arsenic type preservatives such as used 

in this study. As can be seen in Table 8, the test fungus grew on almost 

every one of the test coatings. Only the Koppers Bitumastic Super Service

Table 8. Fungal Resistance

Coating Test Result

Koppers Bitumastic Super Service There was minimal growth of the fungus 
on the specimen.

Tremco Instant Patch There was some extention of hyphae to the 
specimen at ground level but it was not 
extensive.

Mulco Rapid-Patch There was extensive growth of the fungus 
below and above the ground line on the test 
specimen.

Bulldog-Grip There was some support of the growth 
of hyphae above ground level but it was 
not very extensive.

Dural Wet-Ply There was extensive growth of fungus 
below ground level on the test specimen.

Weathershield There was some growth of hyphae below the 
ground level but it was not very extensive.
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Table 8. Cont'd.

Coating Test Result

Niagara Coal-tar Epoxal There was some growth of fungus on 
the specimens at the ground level only.

Mulco Aluminum Coating There was extensive growth of fungus 
all over the test specimen both below 
and above the ground line.

Mulco Fiber Coating There was quite a bit of support for the 
growth of hyphae below the ground level on 
these specimens.

Mulco Polymer Adhesive The growth of hyphae was very extensive 
over the entire surface of these test 
specimen both below and above ground level.

Plastic Sheet There were some hyphae at the ground level 
but their growth was not extensive.

seemed to resist the growth of this fungus on its surface. Nearly all of the 

coating materials seemed to support growth of the test fungus. In actual use, 

this would seriously affect the long term durability of the coating and 

ultimately of the foundation. No weight loss of the CCA-treated wood was 

determined since the object of the study was to determine if fungal growth 

occurred on the surface of the various coatings.

Based upon these tests a standard specification for performance of bituminous 

coatings, or any other materials used as a moisture barrier for preserved wood 

foundations can be written. Since properly applied, puncture free, polyethylene 

sheeting material is presently acceptable for this use, all other coating materials 

should exhibit at least that same level of performance. Moisture barrier 

coating materials applied to preserved wood foundations should:

- permit no more than about 0.025 g/m2/h of water vapour transmission when tested 

according to ASTM standard E-96 procedure B.W.

- not support or encourage the growth of a wood decay fungi such as Lenzites 

trabea, when evaluated by a test procedure such as the AWPA soil block test,

19



modified to require that the test specimen be buried to one half of its 

length in the soil next to wood feeder strips rather than simply placing 

them on top of these strips.

- withstand an impact of 9 Nm from a 16 mm diameter round faced punch 

without puncturing, cracking or peeling when tested according to ASTM 

standard D 2794.

- withstand scratching by a wire stylus loaded with a mass of 5-8 kg

and tested according to ASTM standard D 2197 without the stylus penetrating 

all of the way through the barrier material.

- not exhibit flame spread rating greater than 100 when tested using 

a 0.6 m fire tunnel furnace.

- not crack, melt, peel or blister when subjected to 6 h immersion in

tap water, 18 h storage at -18°C and 24 h at 50°C for at least ten repetitions

- not crack, melt, erode, peel or blister when subjected to accelerated 

weathering using an Atlas twin arc weatherometer according to C6SB standard 

l-GP-71 procedure 122.2.
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APPENDIX I

Koppers
Bitumastic Super-Service Black
Koppers Company Inc.
Pittsburgh, Pennsylvania 15219

. self-pruning, heavy-duty, cold-applied, solvent type, cold-tar 

coating for protection of metal and concrete by providing a thick 

black film which is waterproof.

Weathershield 
Fibered Roof Coating 
Home Hardware Stores Limited 
St. Jacobs, Ontario NOB 2N0

. fibered liquid asphalt coating for use over old roof membranes.

Coal-Tar Epoxal (Kromotex Base) 
Niagara Protective Coatings 
7071 Oakwood Drive,
Niagara Falls, Ontario

. two part (Epoxal and catalyst) coal tar epoxy coating for all materials

Bull Dog Grip Liquid Coating 
Foundation-Coating 
Canadian Adhesives Limited 
81 Kilfield Street 
Rexdale, Ontario M9W 5A3

. asphalt based, cold-process liquid mixture of asphalt solutions for 

waterproofing the outside of foundation surfaces below ground level.

Dural Wet-Ply
Dural Products Limited
Montreal, Toronto, Halifax, Vancouver

. for application on damp or wet surfaces of either foundations or roofs.
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Tremco Instant-Patch Roof Repairs 
Tremco (Canada) Ltd.
Toronto, Ontario M4H 1G7

. applications include gutters, flashings, and shingles. It is brush 

applied and sticks to wet surfaces without sagging, shrinking or running.

Canus 1000 Epoxy Resin 
Canus Plastics Ltd.,
340 Gladstone Avenue, 
Ottawa, Ontario K2P 048

. two component (epoxy resin and catalyst) clear epoxy coating.

M-50 Fiber Roof Coating 
Mulco Inc.,
Montreal, Laval, Quebec, Toronto

. liquid coating containing asbestos fiber for protection and water-

proofing of old roofs and stopping of small leaks.

M-55 Aluminum Asphalt Roof Coating,
Mulco Inc.,
Montreal, Laval, Quebec, Toronto

. composed of asphalt, mineral fiber and a high percentage of aluminum, 

this product is used as a coating for asphalt roofing and metal siding.

M-120 Rapid-Patch 
Mulco Inc.
Montreal, Laval, Quebec, Toronto

. containing fiberglas and other fibers, this product can be applied 

to horizontal and vertical surfaces of roofs, gutters, flashings, etc.

M-89 Polymer Adhesive 
Mulco Inc.,
Montreal, Laval, Quebec, Toronto

. travel, consistency synthetic rubber adhesive for bonding polystyrene, 

polyurethane, cork, glass foam, fibrous glass to concrete, masonry or wood.
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6 mil polyethylene sheet meeting CMHC requirements and approval

Black Mastic ,
Bondex International (Canada) Ltd 
8860 Crescent
Ville d'Anjou, Quebec J1J 1C2

Asphaltic No. 7 
Husky Oil Ltd.
505 Fifth Street, S.W., 
Calgary, Alberta T2P 3G7

Liquid Foundation Coating 
1 KO Industries Limited 
1603 - 41st Avenue S.E., 
Calgary, Alberta T2P 2L2

24


