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SUMMARY

A wide variety of dampproofing methods and materials have been used in 
the construction of preserved wood foundations without due regard to the 
conditions at the building site that create a moisture hazard. In many 
cases, equivalence for these materials has been assumed to 6-mil 
polyethylene sheeting; the only dampproofing prescribed in CSA Standard 
S406 on the construction of PWF.

In order to develop performance criteria for moisture barriers or 
dampproofing, the purpose of dampproofing is discussed. Four levels of 
dampproofing are proposed that depend on permeability of backfill, 
relative depth of the water table and annual precipitation at the 
building site. Related standard and special test methods are discussed. 
The results of a survey of manufacturers are presented.

Further development of the test methods and the testing is proposed to 
relate the criteria to the results of the testing. The implementation of 
these or similar performance criteria for dampproofing should assist in 
improving the performance and competitiveness of PWF construction.
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1.0 OBJECTIVES

The objective of. this study is to develop performance criteria for 
dampproofing for use in preserved wood foundations (PWF). It is one of 
three objectives of a project on the design and construction of PWF.

2.0 INTRODUCTION

A preserved wood foundation is a building system in which wood products 
are combined with non-wood products. As with many building systems the 
success of its performance in service depends on the compatibility 
between components in meeting the demands imposed by the environment and 
use by occupants. This study deals with development of performance 
criteria for dampproofing and related requirements for performance under 
appropriate tests.

The work proposed herein is broader in scope than wood products research 
so collaboration with the Ontario Research Foundation in some of the 
test method development and in some of the testing has been obtained.

The results will be of use to the development of standards pertaining to 
dampproofing of preserved wood foundations and therefore will be 
submitted to the new CSA technical committee of CSA Standard S406 on 
construction of preserved wood foundations.

3.0 BACKGROUND

PWF have been built using a variety of materials and construction 
practices over the past 30 years. Probably no more than about 1000 PWF 
units were built in Canada before 1979, whereas the total is now about 
80,000. About 10% of low-rise housing starts use a PWF. The reputation 
of the performance of PWF will be based on these units.

The durability of PWF depends upon the efficacy of the preservative 
treatment and the moisture content experienced in service. At present, 
CSA Standard 080.15 specifies higher retentions and greater penetrations 
of preservatives in PWF than for wood in ground contact because the 
control of moisture content in PWF is not considered reliable and due to 
its importance as a foundation of an occupied building.

A number of measures for the control of moisture in PWF are already 
contained in CSA Standard S406 on Construction of Preserved Wood 
Foundations (1983).

These include:
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1. a granular drainage pad and sump,

2. dampproofing of the plywood below grade,

3. a weathei; barrier above grade,

4. porous backfill material to encourage drainage to the pad below 
the PWF,

5. less porous backfill at grade than below and sloping away from 
the PWF to encourage surface runoff,

6. a vapour barrier on the inside surface of the wall to inhibit 
water vapour diffusion through the wall and thereby to inhibit 
condensation in the upper walls of the foundation,

7. a barrier under the basement floor (usually 0.15 mm 
polyethylene) to inhibit moisture vapour transmitted from the 
drainage pad but not so tight as to prevent water leaks from 
the house to drain into the pad.

These measures are designed either to prevent water from getting near the 
foundation or to prevent water once near the foundation from penetrating 
its surface. However, with a porous backfill and certainly with an 
effective granular drainage pad, hydrostatic pressure should not develop 
on the wall surface of the foundation. Thus, according to section 9.13 of 
the National Building Code of Canada (NBCC) (1985), dampproofing and not 
waterproofing is required. For this purpose, the NBCC allows the use of 
"a heavy coat of bituminous or other dampproofing material" meeting the 
requirements of CGSB 37-GP- 2M, 6Ma, 16M or 18Ma, or CSA A123.4.

4.0 EXPERIMENTAL PLAN

4.1 PURPOSE OF DAMPPROOFING

The purpose of dampproofing is to restrict or prevent the movement of 
moisture from the soil into the foundation wall. Under seasonal 
temperature variations, moisture in the foundation wall, whether of 
concrete or wood, can affect its durability and performance. Wood in a 
foundation wall is subject to decay if dampproofing fails so it is 
treated with preservatives. Untreated wood is subject to decay when the 
moisture content is above the fibre saturation point, about 30 percent. 
Under cyclic moisture and temperature conditions, the rate of decay is 
variable, depending on the duration and combination of those conditions 
which enhance the growth of decay-causing fungi. Adequate oxygen must 
also be available. In a foundation, oxygen may be supplied through many 
routes since the wall/floor assemblies cannot be considered perfect air- 
barriers. Temperature variations are small near the bottom of the PWF
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since the backfill acts as a buffer to seasonal and daily temperature 
cycles and usually the basement is heated. Thus decay can only be avoided 
by preservative treatment and moisture control.

The purpose of dampproofing is not to force water to drain downward for 
this is the function of the backfill material. However, promotion of 
this drainage is beneficial. Dampproofing need not prevent water vapour 
transmission to the plywood since the moisture content of wood in 
equilibrium with air at about 98% relative humidity (RH) does not exceed 
the fibre saturation point. However, air at high RH has a great 
potential for condensation, so the dampproofing layer should intervene 
between the plywood and the air so that any condensation occurs on the 
dampproofing surface rather than on the plywood. The risk of free water 
in wood, and therefore decay, increases when the moisture content rises 
from about 20% to the fiber saturation point. Above fiber saturation, 
decay is certain unless the wood is treated with preservatives. A 
dampproofing layer with a low permeance will inhibit the drying of the 
wall when the RH in the air of the backfill could lower the moisture 
content in the plywood.

4.2 CURRENT DAMPPROOFING PRACTICE

Current practice in dampproofing PWF walls below ground is to apply 0.15- 
mm polyethylene sheet or two coats of a special plastic resin. Other 
products such as bituminous coatings have also been used. Only 
polyethylene film is specified in CSA S406 for dampproofing; the others 
have been allowed as equivalents.

New products and systems have been developed recently and marketed for 
dampproofing foundations and basements. They depend on increasing the 
vertical drainage of the backfill rather than providing an impermeable 
layer on the surface of the foundation. They are usually more expensive 
and, in many cases, are to be applied over conventional dampproofing. 
They will probably appeal to owners already experiencing difficulty with 
water in their basement and who face the prospect of expensive excavation 
of their basement and want it done right, this time. Otherwise, the 
threat of a serious moisture hazard would usually have to be proven to 
justify this level of dampproofing.

In fact, waterproofing systems have been used for many years for roof 
decks and the technology exists to provide the same level of protection 
to PWF systems against water penetration; however, the cost for most of 
these systems is prohibitive. Even where the money was spent, for 
example in flat roof waterproofing, the litany of failures attests to the 
difficulty in combining good design, good materials and good construction 
practice in any one application.

Many less expensive sheet or coating dampproofing systems are based on 
the same materials used in their parent waterproofing systems but are 
applied or supplied in a thinner layer and some are unreinforced. The 
standard 0.15-mm polyethylene sheet and caulking in plywood joints is one

3



o£ the most cost effective dampproofing systems for PWF available today.

All joints between sheets of plywood are required by CSA S406 to be 
caulked with a sealant that meets CGSB 19-GP-13M or 19-GP-14M. These are 
one-component elastomeric or butyl-polyisobutylene types, but other 
sealants, as in dainpproofing materials, may be used if they can be shown 
to be equivalent. The purpose of the sealant is to act as backing to the 
dampproofing at joint gaps and to prevent leakage through the joint 
should the dampproofing fail there.

One rule in good design of a seal is that it should be maintainable. In 
other words, it should be possible to easily inspect and repair the seal. 
One reason for this is that our experience with sealants is documented 
for only about 20 years. With new formulations of old products, and new 
products, little certainty exists concerning their long-term performance.
Anticipated performance is based on comparisons of the results of 
simple, short-term tests. With dampproofing systems for foundations even 
less is known; yet, inspection is difficult. Service conditions are 
different in many respects to those pertaining to above-ground sealants 
and to waterproofing.

A survey of Canadian producers of dampproofing and waterproofing was 
conducted and the results are given in Appendix A. Although only half of 
those surveyed responded, it does provide information on the type and in 
some cases the cost of available dampproofing. From this information 
and the NRCA Waterproofing Manual (1980), materials that are presently 
used in dampproofing and waterproofing can be categorized as follows:

1. SHEETING

1.1 polyethylene & butyl caulking
1.2 rubber
1.3 composite / laminated

2. COATING

2.1 asphalt
2.2 coal tar
2.3 polychloropene (Neoprene)
2.4 polyester
2.5 polyethylene, chlorosulfonated (Hypalon)
2.6 polysulfide (Thoikol)
2.7 polyurethane
2.8 epoxy
2.9 silicone
2.10 acrylic
2.11 silane sealer

Drainage mats are not dampproofing in the normal sense. Their use should 
be reflected in the type of dampproofing that is required because the 
moisture hazard will be reduced in these cases. Some drainage mats use a 
plastic sheet that is formed into a waffle-like structure that, properly
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sealed at joints, forms an effective waterproof layer.

The use of the following materials are part of the dampproofing system 
and should be included in the test specimens:

(i) caulking in joints or other gaps to provide backing,

(ii) adhesives or fasteners to ensure that the dampproofing 
stays in place especially during construction,

(iii-) pretreatment or priming of the plywood surface to ensure 
proper adhesion.

Present dampproofing requirements are not site-specific, and yet the 
moisture hazard can vary widely between sites. The major factors that 
influence moisture hazard at a site are the amount of precipitation, the 
permeability of the native soil, and the level of the water table with 
respect to the PWF. The slope of the land may be modified by means of 
proper grading; it is easy to inspect and maintain.

4.3 PROPOSED PERFORMANCE CRITERIA

Performance criteria for any product only involves reliability and 
serviceability.

Reliability in dampproofing means that the system will continue to 
perform its intended function during a reasonable portion of the life of 
the structure. This life is commonly set at 25 years. One component of 
reliability is durability; i.e. the system will survive in its service 
environment.

Serviceability is the quality of service provided at any point in time. 
A dampproofing layer installed on the surface of PWF plywood below ground 
is serviceable if it prevents the passage of liquid water through its 
thickness and prevents the condensation of water vapour on the surface of 
the plywood.

The moisture hazard against which the dampproofing must protect, varies 
at any one site, depending on the drainage of the soil, elevation of the 
water table relative to the PWF and the precipitation.

The drainage of soil native to the site can be considered good if its 
average permeability in a vertical direction below the top soil, above 
the water table and within 1 meter of the perimeter of the foundation, is 
greater than 0.001 cm/s. As a guide, this is typically provided by fine 
or silty sand or coarser soils. Drainage should only be considered good 
where the backfill soil is of at least this permeability and measures are 
taken to ensure that this permeability is assured for the life of the 
structure.

The water table can be considered high if less than 750 mm below the top
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of the granular drainage pad.

Precipitation can be considered high where the annual total precipitation 
exceeds 1000 mm, as published in design climatic data of n b c c . These
areas are shaded black in the map shown in Figure 1.

Figure 1. Areas in Canada (black) with an annual 
precipitation greater than 1000 mm.

total design
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on this basis the level of required dampproofing can be related to the 
soil drainage, water table level and precipitation at each site. Local 
building code authorities could specify the level required at each site 
or over broad areas having similar hazards. Table 1 gives one system of 
four dampproofing levels.

Table 1. A proposed four-tier system for rating dampproofing types.

TYPE
SOIL
DRAINAGE

ELEVATION OF 
WATER TABLE

ANNUAL
PRECIPITATION

A good low low

B n If high

B it high low

C h « high

B poor low low

C it If high

C N high low

D n « high
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settlement-, add a weight to the top of the crushed stone and remove the 
specimen from its holder while still adjacent to the crushed stone. This 
test is related to the standard puncture and abrasion resistance test 
methods but attempts to simulate the degree of damage that might be 
expected in this service.

To simulate structural movements, specimens containing a plywood joint 
and attached to lumber framing should be racked in shear and bent in the 
plane of the plywood in both directions.

The reliability of the dampproofing system will depend on its durability. 
Short-term conditioning is difficult to equate to long-term service. Some 
of the short term tests that are used in existing standards on these and 
related products are shown in Table 2. Tests should be conducted for 
fungal and bacterial growth, burial resistance, and material 
compatibility. However, interpretation of data into their effect on the 
serviceability of the dampproofing may be complex. Weatherability is 
more properly applied to the finish on the above grade portion of the 
foundation than to below grade dampproofing. Degradation by ultra-violet 
light is of limited importance unless the application of the dampproofing 
is not followed by backfilling within a reasonable length of time.

An accelerated aging or durability test could be devised for dampproofing 
systems. This would involve the exposure of test specimens to agents or 
processes, known to cause degradation, under conditions either optimum 
for these agents or deleterious to the dampproofing system. The testing 
of bacterial and fungal resistance, burial resistance and material 
compatibility could be done in one test. However, the duration of the 
test may be unduly long.

After conditioning for durability tests, the specimens could be subjected 
to the previously described serviceability tests.

5.0 RECOMMENDATIONS

Selected representative types of dampproofing systems should be tested 
initially to permit further refinement of criteria, test methods and test 
requirements. Collectively, use of these criteria and test requirements 
will permit more informed judgments regarding similar dampproofing 
products.
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APPENDIX A

A DATA BASE OF DAMPPROOFING AVAILABLE IN 1986 
THAT MIGHT BE SUITABLE FOR USE IN PWF

PRODUCER DESCRIPTION

TYPE

BRAND NAME 

COST

Gibson Homans 87% solids, 175% elongation (ASTM D-412)

caulk, butyl

Butyloid

Multiplex Chemicals coal tar epoxy for roofing; moisture cured 
Limited urethane for floors; acrylic sealers

coating

various

F R C Composites water-based, thermoplastic, single
component; marketed primarily as a concrete 

coating, acrylic sealer

FRC SL-200
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Bakélite Thermosets fibrated, solvent type; brush or spray. 
Limited meets CGSB 37-GP-16; 75 to 100 sq ft/ gal

coating, asphalt

B a k é l i t e  710-09 
Foundation Coating

0.23 $/sq ft for 2 
coats; 85 JAN

Bakelite Thermosets 
Limited

coating, asphalt

Bake 1 ite 710-11 
Foundation Coating

0.44 $/sq ft for 
primer & 1 coat; 85 
JAN

Domtar

coating, asphalt

Foundation Coating 
(Fibrated)

Sternson Limited 

coating, asphalt 

Dehydratine 4

mineral fibre filled, solvent type ; 
exceeds CGSB 37-GP-16; medium consistency; 
1 to 4 gal per 100 sq ft; penetrating 
asphalt primer Bakelite 910-01 required; 
second coat of 710-11 at 3 gal/ 100 sq ft; 
protection during backfilling required

filled cutback asphalt coating; meets CGSB 
-37-GP-16M; covers 100 sq ft per gal.; 
waterproofing with (non-fibrated coating as 
primer and glass fabric

black proper bodied bituminous coating, 
meets CGSB 37-GP-6C; contains a hydrophilic 
agent for improved adhesion to damp 
surfaces; 2 coats applied with brush or 
spray covers 2 sq m per L, 2mm thick
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ceilcote Canada coal tar epoxy

coating, coal tar 
epoxy

Flaketar

Ceilcote Canada 100% solids epoxy, wet cure, bonds to wood,
used as primer in concrete floor finishing.

coating, epoxy

Ceicote 686 Curing 
Sealer

Cappar Limited one- component acrylic copolymer, various
formulations, designed for concrete, clear, 

coating, plastic breathable, 70 - 200 sq ft/gal with brush,
roller or spray

Niklepoxy Curing and 
Sealing Compounds

D u o ch em , Div of economical, moisture-cured polyurethane 
Darling & Co. Ltd. sealer, for porous surfaces

coating, plastic

Duracrete 6
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PennKote

coating, plastic

TPR Wood Foundation 
Coating

0.32 $/sq ft plus 
labour; 85 JUL

Permaquick

coating, plastic

PQ 7000 Elastomeric 
W a t e r p r o o f i n g  
Compound

PRC Canada Inc. 

coating, plastic 

PR-480

Sternson Limited 

coating, plastic 

A.P.C. Precast Sealer

si n g l e  c o m p o n e n t  low v i s c o s i t y  
thermoplastic rubber based; roller, brush 
or spray applied at 100 sq ft/ gal for 3 
mil thick coating; second coat recommended; 
compatible with wood preservatives and 
resistant to most bacteria, fungi etc 
"usually" present in soil

single coat, one component, heavy duty 
seamless rubber-like; 24 sq ft/ gal; 1/8 in 
thickness

two-component, polyurethane; solvents and 
isocyanates; covers 58 sq ft/ US gal for 30 
mil dry film

methyl methacrylate based resin intended 
for masonry; brush, roller or spray 
applied; covers 3 to 5 sq m depending on 
porosity
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chemor inc, clear urethane marketed as durable coating
for concrete forms; good adhesion to wood; 

coating, polyurethane covers 450 sq ft/gal/coat

Formcote P-22

American Wick 
Corp.

drainage mat

Drain polypropylene geotextile bonded to a 
corrugated polyethylene sheet with rubber- 
based hot-melt glue

Amerdrain 360 Type A

1 $US/sq ft est 
material

Eljen Corporation 5/8 in thick black plastic waffle sheet
(like Dominion Textile's Miradrain) dimpled 

drainage mat in two directions but placed in a sewn
geotextile sleeve

E l j e n  D r a i n a g e  
Structure

1 $/sq ft est. 86 SEP

G e o t e c h  S y s t e m s  expanded polystyrene (EPS) board bonded 
Corporation with a "special” waterproof asphalt; 48 by

48 in boards up to 24 in. thick; 1 1/2 in. 
insulating drainage thickness should be good for most PWF; 
mat thermal resistance 3.5 per in.

Geotech Drainage 
Panel

1 $US/sq ft
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sheeting

Versigard

Gummed Papers 

sheeting, composite 

Type 45-B Polybar

Goodyear Canada Inc. 0.045 and 0.06 in., rubber, single ply, 
marketed as roofing; lap sealant available 
in cartridges

0.075 mm polyethylene coating on 81 g/sq m 
asphalt treated creped kraft paper; CGSB 
70-GP-1A Type 1 vapour barrier; CMHC 
No.3065
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