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SIMPLE PROGRESS REPORT 

OBJECTIVES 

To develop computer-based decision aids which will assist specifiers, designers, and builders to satisfy 
durability requirements of a wood structure during its life cycle. 

INDUSTRY LIAISON 

H. Walthert, G. Dunwell, E. Jones. 

BACKGROUND 

The perception of wood as a non-durable building material negatively impacts the marketing of wood 
products. Marketers of steel, concrete and plastic building materials are quick to take advantage of this 
perception. Estimates of the cost of repairs and litigation due to decay run as high as $3 billion per year in 
the USA. Furthermore, prospects are not good for reducing this figure. Changes in our forest resources are 
yielding less durable wood, changes in building practice are putting wood systems at increasing risk and 
regulations on the use of wood preservatives and finishes are placing limitations on our ability to protect 
wood from biodeterioration. At the same time concern about the sustainability of our forest resource is 
encouraging improved efficiency and life cycle analysis in the use of wood. True sustainability would match 
the consumption of wood to the rate of growth of new fiber. This would require most wood products to have 
service lives similar to the forest rotation, that is, a minimum of 40 years. This requires improved design, 
and/or accurate treatment specifications, and high quality construction. 

The life cycle of a structure consists of a sequence of typical stages: conceptual design, final design, 
construction, maintenance, repair and eventual replacement. Decisions regarding durability of the structure 
made at one stage have certain implications in the following stages. Each stage may involve different people, 
therefore decision aids should be able to serve different users: owners, specifiers, designers, and builders. 

The major benefits and beneficiaries of this research are as follows: Savings in resources and expenditures 
over the life of the structure is provided for owners; effective and lasting designs are ensured for 
specifiers/designers/builders; a frame work to develop point of sale aids for lumber retailers will be available; 
the knowledge base developed will assist public utility companies in their cost benefit analysis; the enhanced 
reputation of wood as a durable construction material will translate into increased effective use of wood for 
the lumber industry; the knowledge base developed can be used for consumer education by the treatment 
industry and chemical suppliers. 



The formalization of the available knowledge will also enable us to identify information gaps and prioritize 
further research to ensure durability by design and/or by treatment in various climatic zones relevant to 
domestic and export markets for Canadian lumber. 

PROPOSED APPROACH 

The development of user-friendly computer-based decision aids will require formalization of knowledge on 
performance of wood products, proper design details, and construction quality. This knowledge will be 
obtained from several sources: the expert knowledge of people working in the building durability area, 
regulatory requirements, research results from laboratory and field tests, general knowledge on materials, 
design, construction, chemical treatment and deterioration agents. During this process, gaps in the knowledge 
base will be determined and the research priorities on durability of wood construction will be established. 
Data generation for this project will be done under the project entided durability of wood. It is envisaged that 
implementation of the project will involve alliances with various research and academic groups. 

The generic concepts of the domain include the following: Function or purpose of the structure and/or its 
components, life cycle of structures, required service life for the structure and/or its components, 
consequences of in service failures, climatic factors, climate zones, biological zones, factors affecting 
exposure, natural durability of material, design details, quality control in construction, deterioration agents, 
treatment of material, regulatory requirements, envirorunental requirements, initial and maintenance costs, 
customers, type of structures, the hazard class systems. 

A menu driven user interface will be developed using natural idioms that owners, designers and builders 
communicate with one and other. Several simple and representative cases for durable design and construction 
will be collected for use as test cases. For these test cases, output of developed decision aids and the analysis, 
interpretation and/or field experiences of experts will be compared. 

WORK COMPLETED IN 1994/95 

A literature review on the life of structures was completed. As a result of this review, major tasks and input 
provided by the user at each phase of the life cycle of a building were identified. The key issues that design 
aids could address to bridge the gap between the given input and achieving the major tasks were defined for 
each phase. 

The relationships between factors relevant to durable wood construction were formalized in a durability risk 
model. The main elements of the model are demand on durability of the structure (or a component), degree of 
loss due to failure in service, and the capacity for durability. Geographic location of the structure, local 
conditions, exposure and the required service life are important factors defining the demand on the structure. 
Degree of loss due to failure in service is dependent on the ftmction of the structure (or component), the ease 
and cost of maintenance and repairs, and the redundancy built into the design and construction. Designer 
controls the durability capacity of the structure by employing appropriate design details, considering natural 
durability of the material to be used, and the provision of the appropriate treatment of the material. 

It was decided that the development of decision aids will take place in modules categorized according to the 
type of building. Each module will address a specific type of construction such as new building, remodelling, 
landscape, marine, and industry and utility. Each module is comprised of several sub-modules. Each sub
model addresses an assembly or component of the specific construction. For instance, the landscape module 
include deck, retaining wall, fence, and stairs as sub-modules. This approach has the advantage of developing 
design aids incrementally in time. First the type of structure for development is decided, then the assemblies 
belonging to the structure are developed one by one for integration into the target structure. 



The Draft CSA Guideline on Durability in Buildings - S478 were reviewed and comments were submitted to 
Mr. W. L. Glower of Canadian Standards Association. It was noted that our present approach to the 
development of decision aids for durable construction employed concepts quite similar to those reconmiended 
in the CSA Guideline on Durability in Buildings. For instance, in our approach one of the deliverables is an 
electronic userS manual for the building which includes the building design data, assembly/component design 
decisions, and maintenance guide aS recommended for documentation in S478. 

The use of the case-based reasoning approach was reviewed for consideration as an option for knowledge 
representation and reasoning in the development of the decision aids for durable wood construction. 
Prospective members of an industry liaison conunittee were identified. The terms of reference for the 
committee was developed and the first meeting of the committee took place on January 25, 1995 at 
Vancouver. 


