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ABSTRACT 
 
This report summarises those issues embodied in building codes and product standards with 
implications for marketing solid wood siding in Canada and selected other countries. The 
intention is that technical knowledge gaps can be identified and possibly filled before marketing 
white spruce siding.   Literature searches were done and personal contacts with experts in these 
countries were made in order to place siding in the context of international codes and standards.  
However database searches identified only a few documents related to the performance 
requirements of solid wood cladding products. These issues are discussed under three main 
headings: material and construction, fire resistance and durability, and weather protection.  Apart 
from fire there is very little reference to solid wood siding in either North American or 
international building codes.  It appears that the long use of the product has effectively been 
grandfathered in traditional siding application and use.  This is, however, not the case for non-
solid wood siding where a number of material-specific standards exist which ensure that the 
products have comparable performance to traditional products or to address performance 
deficiencies that are specific to that material.  Wood siding use in new markets will not be 
grandfathered in, and there will probably be a need to develop standards and data similar to those 
for non-wood products.    
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1  INTRODUCTION 
 
Alberta forest products companies are considering developing value-added, western white spruce 
profiled siding products and are investigating both Canadian and export markets.  One barrier to 
entering new markets with a new product can be the need for data on the performance of the 
product.  Forintek Canada Corp. was asked what knowledge or technical gaps would be key to 
implementing a successful marketing strategy for spruce siding. This report begins the process 
by summarising information contained in building codes and product standards in selected export 
markets.  The particular markets of concern were given as Canada, USA, Korea, Japan and 
Germany. 
 

2 OBJECTIVE 
 
To determine the implications for marketing solid wood siding as documented in standards and 
building codes for target markets. 
 

3 BACKGROUND ON SOLID WOOD SIDING  
 
Wood siding is one of the oldest ways of covering a building, particularly in those countries 
where forests were plentiful.  However, traditionally it has been used only on houses that are 
made from wood and wood siding has not been shipped far from its source.  With the spread of 
wood frame housing into markets such as Europe, Japan and more recently China, there are 
opportunities to develop markets for wood siding.  
 
Solid wood siding is a form of cladding, the material that makes up the outermost layer of a 
building.  Cladding is the most visible material and, apart from the roof, the one most exposed to 
weather.  Cladding is typically non-loadbearing and serves to protect the layers below from the 
weather, while also providing much of the building’s aesthetic character.  This puts the cladding 
material in the difficult role of balancing art and science – the material needs to look good and 
simultaneously meet some very challenging physical requirements with respect to rain, sun, 
wind, water vapour, thermal conductivity, longevity and so forth. 
 
There are many different materials used for cladding of residential buildings, and some of these 
products in North America have been designed to simulate the look of wood siding, an 
acknowledgement of the historical dominance and desirable look of wood as a cladding material.  
Solid wood was the primary residential siding material in the United States prior to 1955, but has 
since experienced a continuous decline (Shook, 2000).  Note that the terms siding and cladding 
are often used interchangeably, although siding is generally taken to refer to a board or board-
like material. 
 
Cladding materials in use today include the following: Vinyl (board-like); Metal (aluminium and 
steel, usually board-like); Stucco; Brick (solid or veneer); Solid Wood (boards and 
shakes/shingles); Wood composites (hardboard, OSB, plywood, and fiber-cement, used as boards 
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or panels); and EIFS (exterior insulating finish system, which has a stucco-like or metallic final 
surface).  A very small market share goes to other materials such as stone.  Concrete is not 
typically considered a cladding material, as in unfinished concrete and concrete block walls. 
 
North American consumers like the appearance of wood on buildings and there is a potential 
growing North American market for wood siding.  This is more prevalent in the house 
renovation market, where a higher-end traditional look is desirable, than in new home 
construction and tends to be concentrated in certain regions. The appearance of wood is so 
desirable that vinyl and other non-wood siding products attempt to imitate the appearance of 
wood.  Traditional wood siding species such as western red cedar and California redwood are 
increasingly in short supply and this has driven the price out of reach of many potential users.  A 
1996 publication (Shook and Easton) on the North American decking and siding market, the 
most recent market study on record, makes the following statement: 
 

Relative to competing residential siding materials, consumers tend to see western 
red cedar as being expensive and time-consuming to install.  Western red cedar is 
also seen as possessing price instability and poor grade consistency.  However, 
consumers believe that western red cedar has a tremendous curb appeal and a high 
status image, being nearly equal to that of brick.  Unfortunately, the image and 
beauty characteristics of western red cedar residential siding are neutralized by 
consumer perception of western red cedar’s high cost. 

 
Other issues facing wood products are perceived vulnerability to fire and decay, onerous 
maintenance requirements, difficulty in handling, brittleness (some wood species), longevity and 
lack of versatility.  Some of these negative attributes are countered by competing products. 
 
Since 1996 the cost of western red cedar has risen even more, relative to other softwoods. There 
is therefore market potential for solid wood siding made from other, more plentiful, softwood 
species.   However it is important to realise what characteristics of western red cedar make it a 
desirable wood species for siding.  These are predominantly its natural durability and its 
dimensional stability.  On the negative side, western red cedar is perceived to be a fire problem 
in key markets such as California and its use on roofs (as shakes and shingles) has been limited 
by this perception.   
 
Spruce (Norway spruce) is commonly used for siding in the Nordic countries but it lacks the 
durability and dimensional stability of the previously mentioned wood species.  The climate, and 
wood-decay hazard in Nordic countries is similar to Canada’s. Exports of spruce siding from the 
Nordic countries to others, where the decay hazard is usually higher, are small so no attempt is 
made to treat spruce siding to give it higher durability.  
 
The problems of entry for non-durable siding into markets where decay is a hazard are well 
illustrated by the multimillion-dollar claims levelled at several US corporations which developed 
and marketed wood/composite (OSB/hardboard) siding in the 1980s.  Because of the bad 
publicity consumers are now more likely to turn to solid wood as a proven siding product.   
 

 2 



  

4 METHODS 
 
First we performed a literature review on the subject of siding/cladding with the intent of 
determining what wood siding references there were in codes and standards internationally. Next 
we examined North American building codes and standards. 
 
The database searches (Appendix 1) yielded very limited results with respect to solid wood 
cladding products, indicating that there is not a lot of information currently existing on the 
subject.  In contrast, research and testing information exists in significant quantity for alternative 
materials to solid wood cladding.  Where there is published information of relevance to solid 
wood, it is primarily focused on durability performance of preservative-treated products, 
durability performance of finishes, and fire.  
 
The original plan of obtaining building codes from Korea, Japan and Germany and translating 
the relevant portions had to be changed.  The reason for this was that our database searches 
revealed no references (i.e., no defined, translateable sections) to solid wood siding in those 
codes, nor, in fact, in North American codes.  Checking this by going through the offshore codes 
in other languages, word by word, was not feasible.  Instead, we contacted colleagues in these 
countries to determine if they were aware of any codes and standards references.  
 
International markets for solid wood siding that do not yet have established codes or standards 
for that product normally look to North America (or other places with a history of wood 
construction) as a starting point for new codes.  Having said that, North American codes turn out 
to have relatively little to say about solid wood siding.  This is perhaps an example of  
“grandfathering” – in other words, granting code allowances to long-established material usage.  
New export markets, where there is not already a strong historical use of this cladding material, 
will likely not readily accept the material in the absence of codes and standards.  If we find no 
current restrictions to wood siding in Korean, Japanese or German codes, this does not mean that 
they won’t come.  One could expect those countries to develop something new, as they will 
likely have expectations that wood siding needs to prove itself just like any other product.  
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5 BUILDING CODES AND STANDARDS ISSUES FOR EXTERIOR SIDING 
 

5.1 General Role of Codes and Standards 
 
Building codes are one means for local jurisdictions to regulate construction activity.  The intent 
of all building codes is to protect public health and safety, by establishing minimum construction 
criteria.  In North America, codes are adopted on a regional basis, and jurisdictions vary from as 
small as a single city to an entire state or province.  There are thousands of individual building 
codes in North America, however most are closely based on one of the four North American 
model codes, if not an outright straight adoption of the model code.  A model building code is a 
standardized code established and regularly updated by a national organization.  Most local 
jurisdictions don’t have the resources to develop their own codes and therefore find the model 
codes to be useful. 
 
There are four model codes currently in wide use in North America – three in the U.S. and one in 
Canada.  The most popular U.S. model code is the Uniform Building Code, published by the 
International Council of Building Officials and used in the west and mid-west.  The northeast 
and some mid-west states use the National Building Code (also called the BOCA National 
Building Code), published by the Building Officials and Code Administrators International.  The 
southeast uses the Standard Building Code, published by the Southern Building Code Congress 
International.  In Canada, the model code is the National Building Code of Canada, published by 
the Canadian Commission on Building and Fire Codes and the National Research Council 
Canada.  While the details are different, all four codes are similar in approach.  Over the past few 
years, the U.S. has worked towards unifying its three model codes and has recently published the 
International Building Code, jointly developed by the three code agencies.  It will likely take 
many years for this new code to be dominant in the U.S., however it is being rapidly adopted 
jurisdiction by jurisdiction.  A few states have adopted it state-wide. 
 
Fire safety is nearly always the “gate keeper” for wood in all codes. Codes generally use the term 
“combustible” as a basis for assessing fire hazard.  As a combustible material, wood is often 
restricted to applications of low hazard.  In some applications, this may include restrictions on 
the use of wood siding.  However, siding generally does not figure prominently in residential 
building codes, as it does not serve a structural function and it does not have any effect on the 
occupied spaces of a building.  However, codes may show concern that the cladding remain 
appropriately attached to the building, for example in high wind and seismic events.  Therefore, 
codes may address issues of cladding strength and stiffness, and the adequacy of its attachment 
to the building frame (Allen 1999). 
 
Building codes generally establish different rules for different building types.  We have assumed 
that the market for spruce siding is houses, and therefore have limited our examination of 
relevant code issues to residential building codes.  We have also limited our study to the model 
building codes previously mentioned, as it is outside our scope to review every jurisdiction’s 
modification of a model code to reflect local conditions or concerns.  Local governments also use 
zoning ordinances to regulate construction.  For example, zoning ordinances can restrict the use 
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of wood due to fire risk in specific parts of a city.  A variety of other legal restrictions on 
material selection may exist in a jurisdiction.  It is outside the scope of this study to examine all 
of the potential legal impediments to siding products.  Product selection can also be strongly 
influenced by local standard practice, which in turn is often affected by how local code officials 
interpret the adopted code for their jurisdictions.  In addition, product selection can be highly 
influenced by insurance rates, which may reflect a premium for the use of wood due to perceived 
increase in fire risk. 
 
In North America, there are generally two code approaches to wood-frame construction: a 
“prescriptive” approach, which basically describes the details that must be adhered to or 
exceeded; and an “engineered” approach which provides the information and criteria that a 
designer must utilise to demonstrate by calculation that a building meets the minimum 
performance requirements of the code.  These approaches generally appear in separate chapters 
of the code.  The prescriptive approach is the most common method for residential construction 
in North America; this is primarily a result of the long history of wood-frame construction in 
North America.  Other countries may either lack a prescriptive code, or adopt what is referred to 
as a “pre-engineered” code.  Pre-engineered codes have the same format as true prescriptive 
codes, but are entirely based on engineering calculations.  It should also be noted that while the 
prescriptive approach is generally limited to homes and small buildings, the engineered approach 
could be applied to all buildings including residential.  However, for economic reasons, it is 
usually only applied to non-residential and large structures. 
 
Regardless of whether the building code has a distinct prescriptive section or not, products such 
as siding or cladding are handled in two steps.  The first is by referencing a relevant product 
standard (standards are discussed below). If no standard is referenced (and none are for solid 
wood siding), then any product meeting the codes definition of a “wood siding product” would 
be permitted provided other non-structural requirements (if any) are met (i.e., durability, flame-
spread).  The second step outlines how the product should be used.  This is where there is a 
difference between how solid wood siding may be handled in the prescriptive and engineered 
design sections of the code. 
 
Using the Canadian code as an example, the prescriptive section specifies the minimum fastening 
schedule (i.e., number, length and, if applicable, spacing of nails).  The assumption is that if 
these fastening schedules are followed, the cladding will have sufficient capacity to resist loads 
applied to the cladding throughout the expected life of the cladding.  In the engineered section of 
the code, the designer is responsible for determining how the siding should be fastened to the 
structure to ensure that the siding remains attached during, for example, a high wind event.  As 
there are no product standards dealing with solid wood siding, the designer has two options: 1) 
assume that the wood siding has sufficient strength and simply focus on designing the minimum 
fastening requirements for the expected loadings; or 2) assume that the siding may not have 
sufficient strength which would necessitate checking the potential loadings on the siding, and 
determining whether the siding itself has sufficient strength.  If there is sufficient strength in the 
siding, this would then be followed by calculations to determine the minimum fastening 
requirements.  Given the widespread use of solid wood siding, a designer would most likely 
follow the first option. 
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Industry Standards are another set of documents that influence material use.  These documents, 
typically created for specific types of products, systems or design methods, are often referenced 
in the model codes.  Standards are usually developed by trade associations, government agencies 
and agencies exclusively devoted to standards-writing such as the American Society for Testing 
and Materials (ASTM) and the Canadian Standards Association (CSA). A standard is a 
document that has been prepared, approved, and published by a recognized standards 
organization, and contains rules, requirements, or procedures for an orderly approach to a 
specific activity. Standards may include product design requirements, test methods, 
classifications, recommended practices, and other considerations. Standards organizations are not 
government bodies and so they do not have the power to make a standard mandatory. A standard 
only becomes law if a federal, state, regional, provincial, or municipal government references it 
in legislation.  Even if a standard is not mandatory, many organizations choose to comply in 
order to demonstrate their commitment to quality, performance or safety (CSA web site).  If a 
standard is referenced in a building code, this limits the use of products to only those that meet 
the requirements of the product standard.  
 
As mentioned, there are virtually no North American standards that address solid wood siding, 
with the exception of a few documents relevant only to cedar or redwood.  Another exception are 
standards for preservative treatment, however these are not addressed in this study as they do not 
represent a market barrier.  Treatment standards only specify the treatment process.  There are 
some grading rules which may apply to siding products, however these most likely only address 
visual appearance.  Siding is manufactured to span a short distance, usually 410 mm (16”), and 
therefore is not stress graded as a structural product but rather is graded based on appearance of 
the best face (CWC 1995). 
 
International codes and standards are at varying degrees of development with respect to wood, 
depending on the country.  Both Japan and Korea are currently working on new regulations that 
will influence wood, with involvement by several North American government groups and 
associations (AF&PA web site).  Although this activity is primarily directed at the structural use 
of wood, there may be a second tier of activity that addresses claddings for wood-frame 
buildings.  Solid wood siding is most often applied to wood-frame structures versus the concrete, 
concrete block or other masonry framing systems which dominate in some of North America’s 
desired export markets, which is why these countries have very few specific regulations in place 
regarding wood siding.  Existing regulations, if any, are generally only concerned with fire.  In 
the case of Japan, fire regulations (which focus on limiting the possible spread of fire from 
building to building) are so severe that claddings nearly always have to be non-combustible. 
 
Japan is undergoing major changes to its building regulations.  For the first time in 50 years, 
Japan is updating its Building Standards Law, guided by a desire to improve housing quality and 
safety.  The most significant change is a shift from prescriptive code to performance code.  
Product suppliers can expect to be asked for more technical performance data than perhaps was 
previously necessary.  Japan has also established the Housing Quality Assurance Law, which 
mandates a new house warranty and provides a mechanism for resolving disputes between 
owners and builders.  In both laws there is an emphasis on durability. Construction products in 
Japan go through a complicated technical appraisal and approval process, which will also change 
as the new laws are implemented.  The changes may not make it any easier for exporters to get 
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their products on the approval lists (Cohen and Gaston 2001).  Japan’s current regulatory activity 
is complex and sweeping – exporters are advised to monitor these on-going changes.  
 
Construction in Korea is dominated by concrete and masonry, and most housing is in high-
density apartments.  However, traditional Korean housing is wood-frame single-family 
structures.  Affluent sectors of society see western-style homes in the country as an attractive 
alternative to high-rise urban life (CMHC web site).  North American wood-frame construction 
has a small but growing market share, and this segment of the construction sector has about ten 
years of history in Korea.   
 
Germany is known for having stringent building codes along with other construction regulations, 
which has made it difficult in the past for exporters to enter this market.  The process of gaining 
regulatory approval for Canadian products may be changing, and there is evidence that Canadian 
codes and standards may be accepted.  Wood siding does not appear to have significant code or 
standard restrictions in Germany, although codes may vary from state to state.  Although a 
traditional building, material wood siding is occasionally used on dwellings, however consumer 
impression of both wood-frame construction and perhaps wood sidings is poor.  According to 
Canada Mortgage and Housing Corporation (CMHC 1997), wood structures and wood siding are 
regarded as cheap, temporary and flimsy for a culture accustomed to masonry and concrete.  
Wood siding itself may not be the problem so much as that it is a signal that the framing is wood, 
and therefore the building is less desirable. In Germany, one can also find examples of municipal 
zoning regulations (as in North America) that address aesthetic or urban planning issues – these 
can affect many design elements including permissible exterior finishes (CMHC 1997). 
 
For several years, Europe has been developing common construction standards to reduce internal 
trade barriers, many of which are now being implemented. These efforts include the 
development of harmonized standards for conventional building products, being undertaken by 
the European Committee for Standardization (CEN) and the preparation of guidelines for the 
technical approval of innovative and proprietary products, which is undertaken by the European 
Organization for Technical Approvals (EOTA).  Due to the close relationship between CEN and 
the International Organization for Standardization (ISO), CEN standards are being fast-tracked 
as ISO standards and increasingly used worldwide (CMHC web site).  ISO is an influential body 
worldwide, which means that harmonized European standards effectively can become 
international standards.  This can be good news for exporters, since approval under a harmonized 
standard provides access to all markets. However, this also has drawbacks because the largest 
market for wood products, the US, tends to favor standards written in the US.  Consequently, 
producers may be faced with two different sets of standards: one for the US and another 
elsewhere.   ISO currently has no standards relevant to wood siding.  In fact, to date no 
harmonized European standards have been released which are related to forest products.  
However, the standards activity in Europe is important to watch.  
 
Efforts have also been made toward developing harmonized building codes in Europe. This does 
not show as much promise as construction product standards, with the exception of codes that 
relate to structural design.  This is probably because building codes are cultural as well as 
technical, and reflect differing social values on safety, the environment, aesthetics, and so forth. 
Also, the constitutional rights of states and municipalities to have their own codes vary greatly 
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from country to country. Conflicts between the new European harmonized standards and existing 
individual building codes will need to be resolved. The position of the European Commission is 
that if a product meets a European standard or has received an European Technical Approval 
(ETA), building codes must allow its use. Codes can, however, determine the level of 
performance (e.g., level of sound insulation, fire resistance, energy efficiency, etc.) (CMHC web 
site). 
 
Although codes and standards for solid wood siding are currently minimal, there do exist many 
“best practice” guides for generic siding as well as for specific species.  These guides provide 
suggestions (versus the mandated instructions of codes and standards) for the purpose of quality 
control in application of a product.  Good examples would be the guidelines for the installation 
of western red cedar siding (WRCLA  website) and APA-approved siding (APA website). We 
have not reviewed any siding best practice guides as their use is voluntary. 
 

5.2 Miscellaneous Observations on Competitive Products 
 
While solid wood siding in traditional markets enjoys a high degree of freedom from regulation, 
this is not the case with competing materials.  A number of codes and standards that apply to 
these products were identified in the literature search, as well as some performance issues for 
those products.  Some of these are summarised below but this is not meant to be a 
comprehensive review of the competition.  
 
Vinyl 
Fire performance (and resulting fumes) and colour durability are issues. There are several ASTM 
standard tests for vinyl siding: e.g., materials specifications, dimensions, warp, shrinkage, impact 
strength, expansion, appearance, windload resistance and for the installation of vinyl siding. 
 
Metal 
There have been documented failures of metal siding attributable to strength-related problems, 
condensation, thermal expansion, and weather tightness.  These are all strengths of solid wood 
products.    
 
Stucco 
EIFS (exterior insulating finish system)   
No references to these products were found in our database searches. 
 
Oriented Strandboard (OSB) 
There were problems reported of thickness swelling, and durability (decay and deterioration) and 
cracking with the first generation of OSB siding.  The second generation, incorporating a 
preservative and a greater degree of water resistance, has not been in service long enough to 
determine whether these problems have been overcome.  
 
Hardboard  
There were problems of thickness swelling, durability (decay and deterioration) and cracking 
with the first generation products.  Several standards exist. 
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Plywood  
Several standards exist. 
 
Fibre-cement  
These products are reported to be a strong competitor to wood cladding on wood-frame 
construction in Korea (Suk et. al  2000).  In comparison to (spruce) siding these products are 
reported to be highly resistant to decay and fire.  However they are much heavier than wood.  
Freezing/thawing-resistance is a concern in Korea but cement-bonded particleboard is reported 
to be resistant.  Strength and ability to withstand shock (though it is unknown whether this means 
impact shock or seismic shock) are said to be good.  This would also apply to solid wood siding.  
 
Masonry 
Unlike wood siding, weight, moisture movement and frost resistance are issues with this type of 
cladding and it is not always as frost resistant as desirable.  There are several ASTM standards 
for design, construction, evaluation and repair of stone cladding.  
 
Precast concrete cladding  
There is a British standard specifying its application.  
 
Glass reinforced cement 
Unlike wood siding, brittleness, creep and fatigue are problems that develop over the long term. 
   

5.3 Material and Construction Issues for Wood Siding Reflected in Codes and Standards 

5.3.1 General discussion on material and construction issues  
 
A potential problem with white spruce is its dimensional stability.  Compared to western red 
cedar, white spruce shrinks and swells close to twice as much between its wet and oven-dry 
conditions (Mullins and McKnight 1981).   
 
Structural performance expectations (e.g., allowable wind loads) of solid wood siding are not 
addressed in North American codes.  As mentioned previously, this is probably due to two 
reasons.  First, siding is considered a non-structural product and thus structural design values do 
not need to be developed for it.  In addition, solid wood siding is a traditional North American 
product with a history of good performance.  As such, it is manufactured to specifications that 
generally address only species, dimension and appearance.  The structural performance is neither 
established explicitly nor evaluated. 
 
This contrasts with alternative products, which typically go through a proprietary evaluation 
procedure, done by a third party, as part of the code acceptance process.  One can expect that 
other countries, as they develop new standards and regulations for wood construction, will be 
expecting this sort of evaluation information to be available for solid wood siding. 
 

 9 



  

A note of caution is in order regarding profiled siding.  The fastening schedule called for in 
prescriptive codes should be examined to determine whether the profile interferes with the 
nailing pattern that would ensure adequate performance under the expected loads.  For example, 
does the profile force the nail to be placed at a location in the face where there will be: 
insufficient penetration into the framing; trapped moisture which might cause premature 
corrosion of the fastener; or unusually high stresses on the siding or fastener as the siding swells 
or contracts due to changing moisture content?  For engineered applications and jurisdictions that 
do not have prescriptive code requirements, guidance will need to be provided on how the 
product should be fastened.  If the product cannot be fastened in the same manner as traditional 
lumber siding, assistance should be provided, especially in areas prone to hurricane wind 
loadings. 
 

5.3.2 Specific codes and standards issues 
 
Canada 
There are several rules regarding how the cladding is to be attached to the walls. 
 
Unlike every other cladding material addressed in the model code, solid lumber siding is the only 
one that does not reference a CSA standard. 
 
“Lumber siding shall be sound, free of knot holes, loose knots, through checks or splits.” 
 
“Drop, rustic, novelty, lapped board and vertical wood siding shall be not less than 14.3 mm 
thick and not more than 286 mm wide.”  There are additional, similar requirements for bevel 
siding.   
 
United States 
Thickness affects siding performance. Thicker patterns are more stable and resist changes due to 
moisture and temperature fluctuations. The minimum thickness of wood siding specified in the 
International Building Code (IBC 2000) is 0.5 in. or, if thinner, must be placed over sheathing 
that conforms to Section 2305.1.11 of this code. Also recommended are widths 8 in. or narrower. 
 
 
Offshore  
Korea has no regulations on wood siding with respect to structural performance or construction 
methods, although these are expected to come in the future. (Park personal communication 
2002).  The Japanese code also does not reference structural performance. 
 
Only one offshore code reference was located. According to a Swedish scientist the building code in 
that country specifies width/thickness ratios (Nussbaum 2002). Normal dimensions are (19-25) 
mm x (120-170) mm. Higher grade boards with less defects and knots are specified but there are 
no specific strength requirements. 
 
There is a European standard (EN-1910) for determination of the dimensional stability of wood 
cladding.  No other references to dimensional stability of exterior wood siding were found in the 
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database searches.  There were references to dimensional changes of other cladding products 
probably because some have thermal instability. 
 

5.4 Fire Resistance Issues for Wood Siding 

5.4.1 General discussion on fire resistance  
 
Fire issues are often the dominant market barrier for wood products.  Wood products typically 
have clear restrictions identified in building codes.  In addition, local fire fighters and building 
code officials can apply further restrictions in practice – through lobbying efforts or through 
personal interpretations of the code where a grey area may exist.  Fire is of even more concern in 
international markets that do not have our North American confidence in wood.  Fire restrictions 
in other countries can be expected to be at least as harsh as those in North America, if not far 
more so. 
 
It is important to understand the fundamental principles behind any jurisdiction’s approach to 
fire regulations.  The North American philosophy stems from work performed in Canada fifty 
years ago. During construction of the St. Lawrence Seaway in the 1950's, a number of small 
towns near the existing shoreline were expropriated and demolished.  The National Research 
Council Canada (NRC) used those abandoned buildings for a series of fire experiments.  
Commonly known as the St. Lawrence Burns, those fire tests provided the basis for almost all the 
requirements in the National Building Code of Canada (NBCC 1995) related to protection of the 
exterior walls of buildings from the effects of fire.  The following are the most important 
conclusions from the St. Lawrence Burns, and they are reflected in the NBCC. 
 
• The threat to claddings on facades of a building from fire within the structure venting 

through unprotected openings in the exterior walls of that building is more severe than that 
from fire in an adjacent building.  Consequently, acceptance criteria for combustible 
claddings permitted on buildings required to be of non-combustible construction are based 
upon the hazard of fire within the building venting through a window opening, 

 
• Fire spreads from one building to an adjacent structure because of radiation of heat from the 

burning building to the adjacent structure.  The source of that radiation is the area of 
windows or other openings in the burning building plus the area of flame above the lintels of 
those openings.  Code specifications regarding the proximity of buildings to adjacent 
property lines are intended to inhibit that mechanism of fire spread, 

 
• Fire-resistive building construction can inhibit fire within a building from penetrating the 

exterior walls and igniting claddings on the exterior facade of the building,  
 
• Building codes furnish requirements for construction of buildings.  They do not regulate the 

environment in which the building is situated.  Therefore, the building code does not consider 
threats to claddings on facades of buildings from combustible materials around the perimeter 
of those buildings. 
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Because scientists from the United States and United Kingdom assisted NRC in the St. Lawrence 
Burns, the resulting conclusions were also used in formulating building specifications for 
exterior claddings in those two countries. Fifty years later, the findings from the St. Lawrence 
Burns are still considered whenever building regulations related to exterior fire spread between 
buildings are developed or revised anywhere in the world.    
 
In spite of the NBCC requirements for protection of the exterior walls of buildings from the 
effects of fire, in recent years there have been a number of fires in high-rise buildings in which 
the primary mechanism of fire spread was by “leap-frogging” from window opening to window 
opening upwards along the exterior facade of the structures.  At the same time, a series of 
wildland/urban-interface fires in the United States have highlighted the failure of many building 
codes, including the NBCC, to properly address issues associated with the threat of fire from 
combustible materials around the perimeters of buildings.  
 
In Asia, fire risk is approached particularly seriously because populations tend to be denser in 
urban areas and because fire has historically been responsible for so much catastrophic loss.  For 
example, Japan has experienced a number of disastrous conflagrations that virtually wiped out 
entire cities.  Some of these followed earthquakes and others were the result of war.  As a 
consequence, Japan and a number of other Asian countries including China, Korea and Taiwan 
severely limit combustible claddings on the exterior facades of buildings.  Local officials from 
the American Forest & Paper Association (AF&PA) in China, Korea and Taiwan confirm that, 
even though there are many older and historical buildings in these countries with wooden 
exterior facades, the exterior facades on all new buildings must be non-combustible.  Efforts are 
underway by AF&PA to lessen these restrictions so as to permit use of fire-retardant-treated 
wood products.   
 
A note on fire-retardant-treated wood:  this is wood that has been impregnated, using a 
vacuum/high pressure process, with chemicals that retard spread of flames over the surface of 
wood.  Generally, those chemicals are distributed throughout the entire thickness of the wood.  
When used in exterior applications where exposure to rain and weather may, over time, erode the 
fire retardancy, ten-year outdoor weathering tests, outlined in Chapter 11 of Fire Tests of Roof 
Coverings (NFPA 1993), are performed before fire tests are carried out.  There are very few 
proprietary fire retardants that can meet these requirements. An accelerated weathering test is 
described in ASTM D 2898 Standard Test Methods for Accelerated Weathering of Fire-
Retardant-Treated Wood for Fire Testing.  Surface coatings are commonly used to impart fire 
retardancy to wood products used for interior applications but few of these products have been 
found capable of withstanding the weathering requirements outlined in ASTM D 2898.   
 

5.4.2 Specific codes and standards issues 
 
Canada 
In Canada, the type of building construction (i.e., combustible versus non-combustible) depends 
upon building size, height and occupancy.  Section 3.2.2. of the NBCC identifies those buildings 
permitted to be of combustible (e.g., wood) construction.  In Canada, no building taller than four 
storeys in height may be of combustible construction. The 1995 changes to the NBCC require 
most buildings, other than small (less than 600 m2), low-rise (three storeys or less) residential 
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structures, to be sprinklered.  Several jurisdictions, including a number of municipalities in 
British Columbia, require all residential structures to be sprinklered, including one- and two-
family housing and small multi-family dwellings (apartments and row-houses).   
 
Section 3.1.5.5 of the NBCC (1995 edition) outlines those requirements related to the use of 
combustible (wood) claddings on the exterior facades of buildings that otherwise are required to 
be of non-combustible construction. In essence, exterior non-loadbearing wall assemblies that 
include combustible components may be used in Canadian buildings required to be of non-
combustible construction, provided those wall assemblies, when evaluated in accordance with 
CAN/ULC-S134 Standard Method of Fire Test of Exterior Wall Assemblies, meet acceptance 
criteria specified by the NBCC.  This test method subjects cladding systems to conditions 
representing the exposure resulting from post-flashover fires in a compartment venting through a 
1.4-m high by 2.5-m wide "window" opening and attaching to the facade above the window.  
The 6-m wide exterior-wall specimen extends at least 7-m above the top of the window.  Tests 
carried out at NRC demonstrated that when the facade is clad with non-combustible material, the 
heat flux onto the facade 3.5-m above the window opening is approximately 16 kW/m2.  When 
the facade was clad with materials which permitted flames to spread to the top of the wall and 
above, heat fluxes were greater than 60 kW/m2.  Heat fluxes onto the wall were less than 35 
kW/m2 if flaming on the facade did not rise vertically more than 5-m above the opening (i.e., 
burning on the facade did not spread significantly beyond the height of the plume venting from 
the window).  Therefore, for a cladding to be accepted, flaming on or in the wall assembly may 
not spread more than 5-m above the window opening, and heat flux upon the specimen, when 
measured 3.5-m above the opening, may not be more than 35 kW/m2.  Fire-retardant-treated 
(FRT) exterior plywood meets these code requirements.  The test method does not assess fire 
performance of framing details for windows, doors or other openings that may be used in 
combination with the facade covering, and, it does not assess effects of an interior fire migrating 
through an exterior wall. 
 
Section 3.2.3 of the NBCC outlines the spatial separation and exposure protection requirements 
for buildings.  As noted above, the objective of those requirements is to assure that combustible 
architectural trim, veneer, or exterior facades on one building are not ignited by fire in an 
adjacent structure. Spatial separation between buildings designed according to the building codes 
limits radiant heat transfer to adjacent structures to something less than the threshold-flux for 
piloted ignition of wood.  The limiting distances between adjacent buildings vary according to 
the area of unprotected openings in the adjacent buildings and whether or not the buildings are 
sprinklered.  This information can be found in Tables 3.2.3.1.A, B, and C.  Section 9.10.14 and 
Table 9.10.14.1 provides much of that same information for housing and other small, low-rise 
buildings.   
 
NBCC requirements related to fire resistance of exterior walls are based upon two principles: 
 
• Fire-resistive construction should inhibit fire within a building from penetrating the exterior 

walls and igniting claddings on the exterior facade of the building.   
 
• Provided there is sufficient spatial separation between buildings, fire will not spread from 

one building to an adjacent structure.   
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Consequently, exterior walls are only evaluated for fire-resistance from the interior side: they are 
not evaluated for fire-resistance from the exterior side.  The standard test used to determine fire 
resistance ratings of assemblies in Canada is CAN/ULC-S101 Fire Endurance Tests of Building 
Construction and Materials.  Fire-resistance ratings for the exterior walls of most large buildings 
are 45 min. or higher. The NBCC does not require openings (windows and doors) in the exterior 
walls of small, low-rise (less than 600 m2 and three storeys in height) residential buildings to be 
fire resistance rated (fire resistant window glass is not specified, nor are fire-rated doors or 
hardware).  Therefore, the building code does not specify fire-resistance ratings for the exterior 
walls of one- and two-family houses and other small buildings.  However, because these building 
elements are usually finished on the interior side with gypsum board, they possess an inherent 
level of fire resistance (more than 30 minutes).  
 
United States 
Chapter 14 of the International Building Code (IBC 2000) describes those requirements 
applicable to exterior walls. Section 1405 outlines the requirements for installation of wall 
coverings: 1405.4 deals with wood-based siding products.  Wood-based exterior veneer materials 
(plywood, hardboard, particleboard, and solid wood products) are permitted on many types of 
buildings that are three storeys or less in height.   
 
Section 1406 outlines acceptance criteria for combustible materials on the exterior façades of 
exterior walls. Unlike the Canadian requirements, dealing with vertical flame spread resulting 
from simulated fires in a compartment venting through a fairly large "window" opening and 
attaching to the facade above the window, the IBC requirements are related to the ignitability of 
such cladding materials.  The premise of these requirements is that spatial separation between 
buildings designed according to the building code should limit radiant heat transfer to adjacent 
structures to 12.5 kW/m2 or less, that being the commonly accepted threshold-flux for piloted 
ignition of wood. Therefore, combustible architectural trim, exterior veneer, or claddings on the 
exterior facades of buildings must not ignite when exposed to a 12.5 kW/m2 radiant heat flux for 
20 minutes.  The standard test used to identify cladding systems that comply with this 
requirement is NFPA 268 Standard Test Method for Determining Ignitability of Exterior Wall 
Assemblies Using a Radiant Heat Energy Source. It exposes a 1.22-m wide by 2.44-m high test 
specimen exemplifying the entire exterior wall assembly to a 0.91-m by 0.91-m gas-fired radiant 
panel producing an average 12.5 kW/m  heat flux over the central 300-mm by 300-mm area of 
the test specimen. While the size of test specimens is relatively small, it is large enough to be 
representative of the overall wall construction including finish details, joints, attachments and 
support structure, and costs associated with these tests are modest, compared to CAN/ULC-
S134.  When separation distances between buildings is greater than 5 feet [1.52-m], a reduced 
level of incident radiant heat flux is utilised with the NFPA 268 test method.  Fire-retardant-
treated wood (see section 2303) may be used on most buildings three storeys or less in height.  
 
While the IBC or one of its three predecessor buildings codes have been adopted in most state 
and local jurisdictions in the United States, a new building code (NFPA 5000 Building Code) has 
been developed by the National Fire Protection Association.  Many of the requirements in that 
code further restrict the use of combustible exterior veneers (siding materials) on buildings.  
Since NFPA 5000 was only approved by the National Fire Protection Association membership in 
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May 2002, it is unknown how widely NFPA 5000 will be adopted by local and state jurisdictions 
throughout the United States, and the rest of the world.   
 
Wildland/urban-interface fires are quite common in many rural and suburban communities in the 
United States, particularly in western and southern states.  Because local governments are 
reluctant to restrict construction in these highly sought-after localities, local and state ordinances 
are sometimes enacted to prohibit combustible external materials (e.g. wood siding, windows or 
decks) on buildings constructed in those high fire-risk areas. Fire-retardant-treated wood 
products are usually exempted from those specifications.   
 
Like Canada, building codes in the United States only require fire-resistance rated exterior walls 
to be evaluated for fire-resistance from the interior side.  The test standard used is ASTM E 119 
Standard Test Method for Fire Tests of Building Construction and Materials.  That test method 
is technically identical to Canada’s CAN/ULC-S101. Fire-resistance ratings for the exterior walls 
of most large buildings are 1 hour or higher. 
 
Offshore  
Korea requires non-combustible construction for exterior walls in larger buildings (greater than 
1000 square meters), which is similar to our North American restrictions although the size limit 
is more severe.  Most homes in Korea, as well as most wood-frame buildings, fall well within 
that limit.  Also similar to many cities in North America, Korea has designated fire zones in 
downtown areas, where all construction must be non-combustible. (Moon, personal 
communication).  This is probably not a market barrier, as single-family homes are rarely found 
in dense urban cores 
 
Japan’s fire restrictions are so severe that wood siding is virtually never used and probably never 
will be except in special niche markets far outside urban centres.  Japan is divided into zones 
with differing levels of fire risk, designated fire zones in urban cores, as with other countries, but 
additionally areas identified as quasi-fire zones.  Approximately 80% of the population lives in 
one of these fire zones.  The primary fire concern is Japan is the prevention of fire spreading 
from one building to another, hence all exterior materials are generally non-combustible.  
Exterior windows and doors must be one-hour fire resistance rated but no Canadian 
manufacturers currently supply wood windows and doors that meet the Japanese specifications.  
 
Chapter III, Section 3 Wooden Construction, Article 49 of Japan’s Building Standard Law – 
Enforcement Order deals with preservation of external walls.  Chapter IV outlines the 
requirements for fireproof construction, quasi-fireproof construction, fire preventive 
construction, fire separations, etc.  Chapter V, Section 6, Article 128 deals with requirements for 
passageways, etc. within building sites (spatial separation between buildings) necessary for 
evacuation and fire fighting.  Depending upon size, other fire-protection features, and location of 
the buildings involved, these distances are generally either 1.5-m or 3.0-m for wooden buildings.  
Chapter V-3, Article 129-2 deals with large-scale buildings with principal building parts made of 
wooden construction.   
 
The primary vehicle for provision of fire performance throughout these various sections relates 
to fire endurance (fire-resistance), which is the property to withstand the heat of normal fires for 
a specified duration.  Generally, for buildings of wooden construction this is one hour.  The test 
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standard used to measure this property is based upon ISO 834-1 Fire Resistance Tests – 
Elements of Building Construction – Part 1: General Requirements for Fire Resistance Testing.   
Unlike building codes in North America, Japan’s Building Standard Law requires exterior walls 
to be tested from both the exterior and interior sides.  This is a result of the primary concern, as 
previously mentioned, that fire not spread from building to building. Also, because ISO 834 test 
furnaces employ a small positive furnace pressure, it is somewhat more severe than either ASTM 
E 119 or CAN/ULC-S101.  Finally, Japanese regulations may require loadbearing exterior walls 
to maintain their load for three or more hours after the fire testing is completed.  Taken together, 
these provisions render most combustible finishes for exterior walls unacceptable in all but the 
lowest fire zones.    
 
Building regulations in European Union countries are based upon European Committee for 
Standardization (CEN) standards.  Requirements related to fire-resistance are based upon the 
performance of assemblies tested using ISO 834-1 Fire Resistance Tests.   
 
CEN is in the process of adopting a test method for fire spread over the surface of claddings on 
the exterior walls of buildings: ISO DIS 13785 Reaction to fire tests – full-scale test for facades.  
While this proposed test method is somewhat similar to the CAN/ULC-S134 standard used in 
Canada, the proposed CEN test employs a 1.2-m wide wing wall perpendicular to the main test 
wall at one edge of the window opening.  This internal corner and 90º re-entrant angle render the 
test more severe than its Canadian counterpart.  Also, while Canadian codes only use CAN/ULC-
S134 to identify those combustible claddings that may be permitted on buildings otherwise 
required to be of non-combustible construction, CEN proposes to use their standard for 
acceptance of cladding materials on all buildings.  In effect, this will preclude use of wood siding 
materials, with the possible exception of fire-retardant-treated wood.    
 
Current European regulations regarding spatial separation between buildings are based 
principally upon a document published in the early 1990’s by the Fire Research Station, Building 
Research Establishment in the UK.  Entitled External fire spread: building separation and 
boundary distances, it is an updating and re-analysis of the St. Lawrence Burns data.  
 
In Germany, there are height restrictions for combustible construction, however two and three-
storey wood-frame buildings are commonly accepted.  Building area has no effect on restrictions 
for combustible construction for houses.  Fire ratings for exterior walls are only required when 
walls encroach upon certain limiting distances to adjacent properties. (CMHC 1997).  German 
codes may eventually be influenced by the on-going efforts in harmonization of European 
standards, as previously discussed.  However regulations in other parts of Europe appear similar 
to the German codes and the height restrictions will probably not change much with 
harmonization.  For instance fire restrictions apply to Swedish buildings with more than two 
storeys.  On the latter, fire-retardant-treated wood is used or non-combustible materials are used 
on alternate storeys (Nussbaum 2002).   In England and Wales, Requirement B4 of the Building 
Regulations applies.  In this regulation timber cladding is allowed up to 18-m from ground level.  
Above this height it is assumed that the fire service cannot get to it (Martin 2002). 
 
Codes and standards requirements related to the performance of siding materials in New Zealand 
is not one of subjects of this report.  However, in recent years BRANZ (Building Research 
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Association of New Zealand) has carried out a great deal of work on this subject (Wade 1995).  
This work used concepts developed by Richardson at Forintek which relate degrees of 
combustibility of materials to their fire performance, and demonstrated how those principles 
could be applied to external wall cladding within a performance-based building code framework.  
New Zealand is actively promoting the results of BRANZ’s research, and New Zealand forest 
products in Korea, China and elsewhere in Asia with some success, particularly in Korea.  This 
could open the door to greater acceptance of combustible (wood) construction in that country.    
 

5.5 Durability and Weather Protection Issues with Wood Siding  
 

5.5.1 General discussion on durability and protection issues  
 
There is growing recognition that premature deterioration of buildings is an increasingly costly 
multi-million dollar issue in Canada (CSA 1995).  As mentioned, building codes generally cover 
only health, safety and accessibility issues. Traditionally codes have not directly addressed 
durability except in so far as it impacts on the former issues.  Nonetheless durability is addressed 
in general, usually only implicitly, in the National Building Code, materials and installation 
standards and manuals of good practice.  The growing recognition of durability as an issue 
resulted in the first Canadian building design standard written specifically to help designers 
achieve durability and avoid premature deterioration (Standard CAN/CSA-S413-87, Parking 
Structures).  There is a trend to have more explicit statements about durability in the building 
codes and other documents.  An example of the latter is the CSA’s guideline on durability in 
buildings (CSA 1995). This document defines durability as “the ability of a building or any of its 
components to perform its required functions in its service environment over a period of time 
without unforeseen cost for maintenance or repair.”  It recognizes the requirement that “buildings 
and their components shall be designed, constructed, operated and maintained in such a way that 
under foreseeable environmental conditions, they maintain their required performance during 
their design lives.”  Clearly it is to customers’ advantage to know what the design life of a 
structure is.  To meet or exceed the design life, the limits under which the product must be used 
(i.e., its correct storage, installation and maintenance) need to be defined.  The CSA document 
gives categories for design service life of buildings for categories of temporary (up to 10 years), 
medium life (25-49 years), long life (50-99 years) and permanent (100 years  +).   
 
The document also spells out the framework for a Quality Management Program for components 
or buildings. In the specific case of spruce siding this has been well defined in the Swedish 
Kauna system, described in a report parallel to this one (Forintek Canada Corp. 2002).  The trees 
to be used as wood source, log handling and storage, sawing and kiln drying of the wood, factory 
priming and finishing, storage at the building site and installation are all covered by the Kauna 
Quality Assurance Program (Englund et al 2000).   
 
The fact that siding is highly visible means that it has often been implicitly regarded as easily 
inspected and replaceable. However there are customer expectations of serviceability.  While 
customers don’t have formal standards to fall back on for siding they do know when it is not 
living up to expectations, as with the failure of non-durable OSB and hardboard siding in the 
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United States.  This is a clear example of a product not living up to customers’ expectations.  
Multi-million dollar payments were won against the manufacturers.  
 
Repairs which are costly because they require repeating over the life of the structure or which 
require extensive materials or component replacement are classed by CSA as Categories 4 or 5 
(out of 8) in a “consequences of failure”.  For siding these consequences do not threaten life or 
health.  However a 25-year service life anticipated for cedar siding in the CSA document would 
be a good target to use for marketing spruce.  This would require that the product be changed 
once over the anticipated 50-year service life of a house. 
 
Pressure treatment with preservative is an effective way to prevent decay from occurring.  
Although CCA is a standardised wood preservative with a long history of use on white spruce 
and other species, the North American manufacturers of wood treatment chemicals have agreed 
to make a transition away from the use of CCA in treated lumber destined for the non-industrial 
market by Dec. 31, 2003 (PMRA 2002; EPA 2002).  In Canada two alternative preservatives, 
ACQ (amine) and Copper Azole, were recently given conditional registration by the Pest 
Management Regulatory Agency.  Metals such as copper and chromium can contribute to UV 
protection.  Unfortunately they color the wood blue or green. 
 
Wood used outdoors can become unserviceable within a few years if not effectively protected 
against UV light and moisture deterioration.  For exposed outdoor wood the surface finish is 
especially important, as it is the first defence against weathering.  At the same time, extended 
service life, low cost maintenance and, where possible, preserving the natural appearance of 
wood are increasingly demanded by customers.  
 
When properly finished, exterior wood can last a long time.  For example, latex paints have 
performed well for ten years or longer in outdoor service.  By comparison, improperly finished 
wood can fail after one year's exposure.  Research has shown that the performance of the finish 
depends not only on its physical and chemical characteristics but also on the natural 
characteristics of wood such as density, surface texture, extractives, knots, grain orientation, and 
moisture content.  Another important factor is the level of exposure to weathering.  This can vary 
with the geographical climate and also the end-use of the product, which in turn affects the 
microclimate to which it is exposed.  If not considered, these factors can account for finish 
failure including flaking, cracking, erosion and discolouration.  Failure of the finish can result in 
high maintenance costs, customer dissatisfaction and the displacement of wood siding in the 
market as other products are selected for this end-use.  Finishing recommendations for spruce 
siding are made in a parallel report (Forintek Canada, 2002).  
 

5.5.2 Specific codes and standards issues 
 
Canada 
Wood cladding is required to be installed with no less than 200-mm clearance from the finished 
ground level. Joints are required to be overlapping, matched, or covered with battens to prevent 
water ingress.  Requirements for the overlap dimension are given. 
 

 18 



  

United States 
The clearance between wood siding and earth shall not be less than 6-inches (152-mm) except 
where the materials are made of a naturally durable wood species or have been treated with 
preservative.  Presumably this responds to, or prevents, decay occurring when a non-durable 
wood species gets wet from rainsplash.   
 
Offshore 
Japan’s sweeping regulatory changes in construction are introducing new concerns about 
durability.  Many implementation issues are still unresolved, for example, the exact nature of 
performance data or technical data that will be required of product manufacturers.  If wood 
siding is permitted under fire restrictions, one can expect the next hurdle in Japan’s codes or 
standard would be durability.  The need to provide Japanese importers with confidence on the 
longevity and performance of products (i.e., guarantees) will grow dramatically over the next 
few years (Cohen and Gaston 2001).  
 
Korea currently has no code requirements for siding with respect to durability or weather, 
however this is expected to change in the future (Park 2002 personal communication). 
 
The whole European situation with building codes is extremely complicated.  The German and 
other National level Building Codes still come under the principal of “subsidiarity” at the 
European level (i.e. individual national needs take precedence). That said there are many 
European Directives (i.e.  “Laws”) which impact on building and construction.  For example The 
Construction Products Directive lays down requirements for minimum performance levels so as 
to specify 'fitness for purpose'.  The German Building Code only covers health and safety issues 
and durability does not appear to be addressed.  However durability is marketing issue in terms 
of siding, because durability is one of the key promotional points promoted Europe-wide by the 
vinyl industry over wood.  On the other hand there is more pressure in Germany than most 
countries to follow “green” building practices.  Thus Greenpeace is promoting the use of 
untreated wood siding instead of vinyl (Greenpeace 1996).  There is also pressure in Germany to 
use the wood preservatives that have the least perceived environmental impact.  There is 
considerable German interest in various heat treatment processes that give some degree of 
durability to European softwoods.     
 
While harmonisation of European building codes has not progressed very far to date standards 
for durability and wood preservation are well advanced in terms of harmonization.  So far as 
claddings and preservation is concerned there are two European performance standards for 
preservatives and treated wood (EN599 and EN351). These lay down the principles for defining 
preservative type, penetration and retentions but do not cover national level requirements. In 
Europe there is now a tendency to include more regulations about durability, often lead by Great 
Britain. As with other jurisdictions, the British Building Regulations currently only cover issues 
deemed to have implications for health and safety (plus some energy issues).  Accordingly there 
are no specific regulations governing durability and preservative treatment at this time and. the 
regulations only require that cladding shall be fit for the purpose (as per the European Directive).  
However there is a new Draft British Standard BS8417, “Recommendations for the preservation 
of timber” which is the British national interpretation document. This puts cladding into 
“external joinery’ and recommends European durability class 4 for 15 year life, 3 for 30-year life 
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and 2 for 60-year life.  For timber species of insufficient natural durability, it makes 
recommendations for appropriate preservative treatment to achieve the same service lives. 
 
UK Building Regulations are supported by so-called Approved Documents.  These reference 
British Standards where they exist, and by that means, the durability requirements for cladding 
will be derived from the new draft British Standards (BS  website). 
 
We located two other code references which address issues of using non-durable softwoods for 
siding.  In Swedish building codes the recommended minimum distance between the bottom of 
(untreated non-durable) wood siding and the ground is 30-cm (Englund et al. 2000).  Presumably 
preservative-treated wood siding could be used in closer proximity to the ground.   
 
The New Zealand Building Code refers to other NZ Standards related to building materials, the 
most important of which is NZS 3602:1995 Timber and Wood-based Products for use in 
Buildings. This stipulates timber types/treatments required to give either 50- or 15-year 
durabilities, depending on the building component.  For example foundations, framing etc. 
require 50-year durability, but cladding only 15 year durability.  The table refers to the Hazard 
Class for which treatment is required and references the timber treatment standard (currently MP 
3640, soon to be NZS 3640) which gives preservative types/retentions/penetrations required for 
each Hazard Class.  Cladding is in New Zealand Hazard Class 3. Hazard from decay or from 
wood-destroying insects has meant that softwood siding has been treated with sodium borate as a 
wood preservative.  A three-coat paint finish is applied to the siding and this prevents leaching of 
the preservative.  Light organic solvent-based preservatives are also used in this application. 
 

6 GENERAL CONCLUSIONS 
 
A series of database searches identified only a few documents related to the performance 
requirements of solid wood cladding products. Apart from fire, there is very little reference to 
solid wood siding in either North American or international building codes.  It appears that the 
long use of the product has effectively grandfathered in traditional siding application and use.  
This is, however, not the case for non-solid wood siding.  A number of standards and articles 
were identified for vinyl and cement-board siding covering structural performance issues such as 
impact strength and bending stiffness.  Material-specific product standards such as these 
generally exist to establish minimum performance requirements for characteristics important to 
the end-user, which ensures that the products have comparable performance to traditional 
products or to address performance deficiencies that are specific to that material. 
  
One issue regarding entry into new markets would be the lack of familiarity with wood siding in 
areas where housing has not traditionally been made out of wood. “Grandfathering” into new 
markets will almost certainly not occur.  Data will need to be generated for this “new” product as 
producers will not be able to fall back on references in North American codes.   Performance 
data would likely be expected in the areas of fire, durability, and structural integrity of fastening 
systems under lateral loading (such as high wind or earthquake events) and withdrawal (such as 
suction from high wind loads). 
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A primary market barrier in Asian markets is the level of regulation regarding control of fire risk.  
Combustible exterior wall materials may never find significant market access in those countries.  
We are unable to speculate on the feasibility of fire-retardant-treated wood to overcome those 
hurdles.  Many North American organizations are actively lobbying to ease the fire hurdles for 
wood products in Asia.  This situation should be watched over the next few years by interested 
exporters.  However, Japan may prove particularly difficult on the issue of combustible 
claddings and may not be a reasonable export target for wood siding of any type.  On the other 
hand, Korea has yet to implement any major regulatory hurdles for wood siding. 
 
European markets such as Germany also appear relatively free of regulations for solid wood 
siding, however an exporter would be advised to monitor the on-going harmonization efforts in 
standards. 
 
As North American suburban development encroaches more and more on wildlands, the risk of 
fire increases and subsequently, so does regulation regarding claddings.  However, this may not 
represent a major market barrier.  For the most part, one can expect the use of solid wood sidings 
in North America to remain relatively free of regulation. 
 
Although there are currently no explicit building code requirements for durability, spruce siding 
competes against durable softwoods and other materials that are not readily destroyed by decay 
or insects. Durability of spruce siding can be achieved by a number of preservatives through 
pressure treatment systems.  There are three preservative systems which could be used: the 
newly registered ACQ or copper azole preservatives, preferably with a water repellent, or 
TimBor. TimBor should only be used with a finish which prevents the preservative from 
leaching (e.g., primer/topcoat/ topcoat).  
 
An additional key performance issue has already been identified in a separate report (Forintek 
Canada Corp. 2002) which made recommendations for finishing white spruce siding. 
Development of performance data on finishes and preservatives requires outdoor exposure for at 
least a year so tests should be set up as soon as possible. 
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APPENDIX 1:  Databases searched in the preparation of this report 
 
Forintek OneLibrary In-house databases 
Database name Database description 
Westcat Vancouver Library Catalogue 1982- 
Cards Vancouver Library Catalogue 1956-1982 
Steiner Vancouver Library Catalogue Pre 1956 
Pub/Metafor Items by Forintek researchers 1979- 
 
External databases 
Database name Database description 
TREECD Forest products literature 1939- 
Agricola Agriculture literature 1970- 
Engineering Index Engineering literature 1987- 
Iconda International Construction database 1976- 
Worldcat Catalogues of libraries worldwide 
Dissertation Abstracts Academic theses 
 
Searches on our behalf 
Datebase name Database description 
Global Engineering Documents  Database of standards produced by IHS 
 
General search strategy 
Concept 1 Concept 2 [Concept 3] 
Siding Mechanical properties Spruce 
Cladding Strength properties Picea 
 Durability  
 Fire  
 Char  
 Flamespread  
 Dimensional stability  
 Swelling/shrinkage  
Concepts are AND across and OR downwards.  Search strategy was adapted for each database, 
depending on indexing and number of hits. 
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Hidehiko Fumoto 
Council of Forest Industries, 
Tokyo, Japan 
 
Mick Hedley 
Forest Research  
New Zealand 
 
Moon Jae Park 
Senior Research Scientist 
Timber Structures 
Korea Forest Research Institute 
Seoul 
 
Dieter Rudolph and Manfred Grinda 
Bundesanstalt fur materialforschung und –Prufung 
Berlin, Germany 
 
Kunio Tsunoda  
Wood Research Institute 
Kyoto University  
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