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OBJECTIVES 

A system which integrates architectural and structural design issues for timber connections will be developed 
for a limited number of connections and loading conditions which are dealt with in various national, and 
international codes and standards. 

The scope of engineering issues relevant to connections will be expanded to include a wide range of timber 
connections and engineering solutions which are not covered by code procedures. This will include cases 
such as 3-dimensional loading configurations, dynamic analysis of connections and more rigorous analysis 
procedures. 

INDUSTRY LIAISON 

P. Mazikins 

BACKGROUND 

Concepmal design of structures usually are prepared by architects prior to detailed structural analysis. Unless 
architects have some assurance at this stage that the proposed connections between structural timber members 
can be realized wood will not be the chosen by them. While there is much valuable material on the design of 
connections available in the literature and design codes this information is not readily available to designers. 

Recent developments in computerized information processing appear to open the way to access this material 
by means of expert systems. Availability of such an expert system should allow architects and engineers to 
explore new building design solutions in wood without the restrictions to standard designs currently imposed 
upon them. Such an expert system therefore would be a substantial step in making architectural and 
engineering data on properties of wood and mechanical connections for wood available to potential end users 
of Canadian Wood products. 

PROPOSED APPROACH 

The investigation will be carried out as a study for a doctoral thesis in the Department of Civil Engineering 
at the University of British Columbia in collaboration with Dr. Varoglu at Forintek. The doctoral candidate 
working under Dr. Stiemer is Mr. R. Taylor. The research will be carried out jointly by the Department of 
Civil Engineering of the University of British Columbia (university partner) and the Western Laboratory of 
Forintek Canada Corp. (industrial partner) through partial funding from NSERC and Forestry Canada. 



WORK COMPLETED IN 1994/95 

The functional requirements of the expert system were identified. The system should be able to provide 
solutions when design specifications are not complete, such as during conceptual design where design 
requirements are specified incrementally as design proceeds. The system should be easily adaptable to the use 
of new materials, hardware and fasteners as well as to the designer's preferences and style. The system 
should be able to incorporate qualitative aspects of design such as good engineering practice and architectural 
concerns. 

Advice was provided to Mr. R. Taylor, doctoral candidate at the University of British Columbia, in 
identifying architectural and structural issues in timber connection design. A study by Mr. Taylor on the 
representation of proximity and color as they relate to the qualitative aspects of the architectural design of 
timber connections was reviewed. A number of connections and loading conditions were selected as generic 
test cases for the expert system. 

The expert system development used a configuration model approach ( McDermott, 1982, Mittal and 
Frayman, 1989). Advice was provided in implementation issues arising with a configuration model for 
knowledge representation as well as in the reasoning behind timber connection design. Mr. Taylor worked 
on the computer implementation and refinement of the configuration model. 

A project information and progress review meeting was held by Forintek, University of British Columbia and 
Canadian Wood Council representatives in mid year. Bi-weekly advisory meetings were held with Dr. S. 
Stiemer and Mr. Taylor during the fiscal year. 

PUBLICATIONS 

Two papers prepared by the research team ( Varoglu et al, 1995 and Taylor et al, 1995) were submitted for 
publication. 
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