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russ Research Prosram Facilitates Wood Desim Code Ctianees 
All metal plate connected wood trusses 
must be engineered. Consequently, 
designers are required to demonstrate 
that their designs conform to the 
national design standard for wood. In 
Canada, this standard is designated as 
CSA Standard 086.1 "Engineering 
Design in Wood." 

National standards provide a "level 
playing field" and give assurance to 
specifiers and building code officials, 
especially those not familiar with the 
product history, that minimum levels of 
safety are met. These documents are 
structured to ensure that engineered 
components such as wood trusses are 
able to compete and be used with other 
wood and non-wood products without 
compromising safety. 

The Truss Research Project is an 
example of an initiative by the Canadian 
truss industry to address gaps in the 
design codes and formally recognise 
the good service history of wood 
trusses. The purpose of the work was 
to ensure that code changes would not 
limit the competitiveness and efficiency 
of the wood truss industry. 

The major achievements of this project 
were: 

• development of wood truss design 
procedures that offset potential 
reductions in residential spans; 

• removal of the differences in the 
lumber design for residential and non-
residential trusses, thereby increasing 
the capacity of short and medium 
span pitched chord trusses for non-
residential applications; 

• conversion of design procedures to 
limit states (LSD) format to ensure the 
acceptance of wood truss designs by 
design professionals and code 
enforcement officials; 

• development of truss design 
procedures that are consistent with 
other clauses in GSA-086.1-M94; 

Figure I - Test truss under load at Forintek Canada Corp. 

• recognition of special lumber design 
procedures for truss applications and 
providing truss designers with a better 
understanding of the behaviour of 
lumber when used in truss 
applications. 

The following describes the activities 
leading up to these achievements. 

Truss Research Task Group 
In January of 1993, the Truss Research 
Project was established. This involved 
the participation of a number of 
organisations. Overall co-ordination 
was provided by the Canadia: Vocd 
Council (CWC) who worked with a 
project steering committee that 
consisted of representatives from 
provincial truss fabricator associations 
and the Truss Plate Institute of Canada 
(TPIC). 

Under this steering committee, a 
technical task group chaired by the 
CWC and consisting of researchers 
from Fohntek Canada Corp. (Forintek) 
and the University of British Columbia 
(UBC) worked with representatives from 

TPIC and the truss fabricator 
associations, to design and monitor 
progress on the research project. The 
technical task group also included a 
number of members of the committee 
responsible for writing the national 
design standard. 

dentifying the Information Needs 
The 1995 National Building Code of 
Canada is a watershed in terms of 
engineering design in wood: designs 
are required to conform with the LSD 
edition of the CSA 086 and not 
according to the working stress edition. 
Although the exact time for the new 
code to take effect varies from province 
to province, these changes will be 
implemented by TPIC on January 1, 
1997. 

A preliminary analysis of the impact of 
the upcoming design code on truss 
designs, assuming no action by the 
truss industry, was conducted by the 
TPIC. This study indicated that special 
design provisions were needed in order 
to maintain residential truss spans. The 
analysis suggested that the new code 



resulted in about a 30% lower capacity 
in a typical pitch chord residential 
without special provisions to formally 
recognise past performance. 

A 30% decrease in the capacity of a 
truss would have required the use of 
larger lumber sizes or higher grades in 
order to achieve the same spans. For 
example, 2100f-1.8E lumber could be 
required instead of 1650f-1.5E lumber. 
It could also mean requiring the use of a 
2x6 chord rather than a 2x4 chord of the 
same grade. Although the service 
history of residential roof trusses 
suggested that such a decrease in 
capacity was unwarranted, there was a 
lack of technical data to support a 
change to the national design standard. 

Continuing the practice of publishing 
special lumber design provisions in the 
TPIC Truss Design Procedures would 
have addressed the discrepancies in 
the short term. However, this would 
continue the situation where design 
professionals question the legitimacy of 
the design procedures. In order to 
provide a long term solution, the task 
group decided that technical data had to 
be acquired so that changes to the 
national standard could be made in 
support of the current residential wood 
truss spans. 

The Research Program 
Funding for the truss research program 
was built upon contributions from a 
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Figure 2 - Slider and raised heel trusses were strain gauged to determine stresses at critical design points 

number of sources: Canadian truss 
fabricators and truss plate 
manufacturers; the Federal Government 
through Industry Canada; the Alberta 
government; the Canadian Wood 
Council; and the Forintek Partnership. 
Forintek was the principle technical 
investigator in this project, and served 
as the recipient of technical information 
on behalf of the truss industry. 
Forintek's National Research Program 
also provided support to complementary 
research at the University of British 
Columbia's Wood Science Department. 

Only through this partnership between 
the truss industry, the two levels of 
government, TPIC, UBC, Forintek and 
the CWC was it possible to undertake 
an extensive research program that 
combined fundamental and applied 
research with the needs of the industry. 
Forintek conducted full scale truss tests 
and computer analysis to support the 
development of the truss design 
procedures (Figure 1 to Figure 3), while 
UBC staff provided basic models of the 
behaviour of lumber in truss 
applications. Forintek also provided the 
technical support in drafting and 
explaining the code change proposal to 
the truss industry and the CSA 086 
Technical Committee. 

The task group ensured that the 
research results were implemented in a 
manner that addressed the needs of the 
truss industry while at the same time 
satisfying the needs of the wood design 
standard committee. In November of 
1995, Forintek, on behalf of the task 
group, presented the change proposal 
to the CSA 086 Technical Committee. 

Figured - Computer representation (analogue) of a raised heel pint 



Achievements 
The code change has been accepted in 
principle by the Technical Committee on 
CSA 086. The code change will be 
submitted along with the TPIC Truss 
Design procedures in mid-1996 for final 
approval. When fully implemented, the 
change will not only maintain current 
residential spans, but also allow short 
and medium span non-residential 

pitched chord trusses to be more 
efficient (see Table 1 and Table 2). 

In addition to addressing the code 
discrepancies, this effort provided an 
opportunity for the lumber producers, 
through Forintek and CWC, to gain a 
better understanding of the needs of the 
truss industry. It also provided an 
opportunity for the truss industry to gain 

a better understanding of the structural 
performance of lumber and the potential 
benefits of participating in the 
development of design codes and 
standards. 

This project is one step in ensuring that 
wood products and assemblies are able 
to better compete with non-wood 
products. 

Table 1 Comparison of the Load Carrying Capacities of Current Trusses to Trusses Designed With and Without the Proposed Code Changes 
Truss Configuration Current Without 

Changes 
With 

Changes 

4 bay 30 ft. 4/12 Residential Howe with 2x4 chords 100% 61% 94% 

4 bay 30 ft. 4/12 Residential Fink with 2x4 chords 100% 67% 90% 

4 bay 30 ft. 4/12 Non-residential Howe with 2x4 chords 100% 100% 138% 

Table 2 Change in Top Chord Capacity from Current Designs widi the Proposed Changes 
Span 

Truss Type About 6 m (20 ft) or less About 9 m (30 ft) About 12 m (40 ft) 

Part 9 trusses that fall within the 
scope of the change proposal 

No change Oto 10% decrease 20% decrease (2x4 chords) 
15% increase (2x8 chords) 

Part 4 trusses that fall within the 
scope of the change proposal 

40% increase 40% increase 15% decrease (2x4 chords) 
40% increase (2x8 chords) 
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(MXtoGetANewfootine 
The CWTA Board of Directors, addressing the need to strengthen the base 
for the new association, sent the truss plate industry a request to assist in 
setting up a new dues;structure. The Truss Plate Institute of Canada met ' 
in May taconsjder funding options and agreed to the following resolutions: 

1. TRIG members have agreed to invoice and collect dues on behalf of the 
CWTAfor a period of'upT6'2 years. The pfopbsel funding procedure 
for the first year is as follows (2nd year to be reviewed at TPIC's annual 
meeting): 

• Every truss fabricator in Canada will be invoiced a flat CWTA 
membership dues of $250 for the 1996/1997 year. 

• The invoice will be dated September 1,1996 and due upon receipt. 
• Each TPIC member will submit the total amount to CWTA on 

January 1,1997. 

2. TPIC also requested that CWTA publish in this newsletter the purpose, 
mandate and intent of the CWTA (see next article) as well as the new 
dues arrangement, and in 1997 publish the list of paying members. 

CWTA welcomes this initiative which will help strengthen and unify the truss 
industry. It will help the association realize its goal of representing the 
majority of truss producers in the country. 

Welcome to New Members 
The following members tiave joined 
CWTA over the past few months: 

Alberta Truss 

B.W. Baerg 

EG Penner Building Centres 

Hinton Lumber 

Joint Truss 

Les Structures de rOutaouais 

Menard Roof Truss 

Trusstem Industries 

'orintek Research Report • 
Many of you have asked to be 
updated on the Truss Research 
Special Project, carried out during 
1993-1995. Forintek Canada Corp. 
has supplied the attached report. The 
Special Project has been completed, 
although related activities continue 
through both Forintek and the 
Canadian Wood Council. 

For further information, contact Eric 
Jones at 613 247-7077 or Conroy 
Lum at 604 224-3221 (Forintek). 

Edmonton Solutions Fair a 
Success 
The May 14 Wood Solutions Fair 
in Edmonton, sponsored by thp 
Canadian Wood Council, 
attracted 650 attendees. Warren 
Bracken, President, and Eric 
Jones, Secretary, manned the 
CWTA display on behalf of the 
wood truss industry. The display 
was borrowed from the 
Canadian Wood Council, 
featuring a photo of an industrial 
building with wood roof trusses. 

In addition to the CWTA booth, 
other wood truss content was: 

• Seminar on Wood Trusses by 
John Law, Jager Industries 
Inc. 

• Exhibits by Alberta Truss, 
Open Joist 2000, Gang Nail 
Canada and Jager. 

• Attendance by many truss 
fabricator and plate 
representatives. 

Ralph Klein, Premier, addressed 
the Fair attendees and 
emphasized the importance of 
wood product companies to the 
province's economy The event 
attracted a lot of media coverage. 
Future Solution Fairs are planned 
for the U.S. and Canada. 


