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SIMPLE PROGRESS REPORT 

This Simple Progress Report combines the results of two separate 92/93 projects. 

OBJECTIVE 

Provide basic information on the behaviour of nailed and bolted connections for wood structures 
subjected to seismic loads. 

BACKGROUND 

The CSA Committee on Engineering Design in Wood has been requested by the National Building 
Code Committee to provide experimental evidence on the validity of the new force modification 
factors R published for seismic design of timber structures in NBCC 1990 by 1994. These factors, 
introduced for the first time in 1987, are based largely on engineering judgement and will have to 
be substantiated for new editions of the NBCC. If this work is not undertaken the lumber industry 
runs the risk of having these force modification factors reduced thus decreasing the competitiveness 
of wood as a structural material. 

These force modification factors are given in Part 4 of the National Building Code of Canada in 
Table 4.1.9.B for various types of lateral load resisting systems. For timber structures designed and 
detailed according to CAN/CSA-086.1-M the table distinguishes between four different types of 
lateral load resisting systems, given as case 12 to 15: 

case 12 - nailed shear panels with plywood, waferboard or strandboard 
case 13 - concentrically braced heavy timber space frames with ductile 

connections 
case 14 - moment resisting wood space frames with ductile coimections 
case 15 - other systems not included bin 12 to 14 



While the NBCC requires that these values only be used for timber structures using specific details 
no such details are given in CAN/CSA-086.1 except for certain nailed structures. 

Work in this specific area is currently being carried out in Italy and Japan. More general work on 
seismic resistance of timber structures is also carried out at the University of British Columbia, the 
University of Athens in Greece and in New Zealand. 

Technical Committee 109-TSA of the International Union of Testing and Research Laboratories for 
Materials and Structures (RILEM) is currently attempting to formulate a test protocol for the 
evaluation of the seismic resistance of timber structures. 

Information is also lacking on the design of bolted coimection to fasten timber framing to concrete 
footings. This is usually done first by setting an anchor bolt in the concrete, and then using this 
bolt to fasten the sill plate of the wood wall to the foundation. The Canadian Engineering Design 
Standard for Wood (CSA-086.1) requires this connection but does not give guidance for its design. 
The Fasteners Subcommittee of CSA-086.1 asked Forintek to address this issue. 

WORK COMPLETED 

Planning for a consultation on the establishment of a network for research on the seismic design of 
timber structures has been completed and 6 seismic and timber design experts from Greece, Italy, 
Germany, New Zealand, Japan and the USA will come to Vancouver for a meeting 20/21 May, 
1993 together with Canadian experts from Vancouver and Montreal. 

Arrangements have also been completed for bringing a seismic, timber engineering expert from 
Japan to Vancouver during April and May of 1993. This expert will work together with Forintek 
staff to assist in the evaluation and analysis of data from wall racking tests currently being carried 
out by the wood engineering department at Forintek. This work is carried out to substantiate the 
data for case 12 in the NBCC (see background) and to establish the performance of wood-based 
sheathing relative to gypsum board. 

To perform these tests a test frame has been designed and built by staff utilizing the laboratory's 
reinforced concrete reaction wall. Cyclic compression/tension loads up to 45 kN can be applied at a 
rate of 0.5 c/s. The test frame allows the cyclic testing of 16 ft. long and 8 ft high walls. 
Exploratory tests have shown that a wall sheathed with 9.5 mm plywood on one side can carry 
about the same racking load when loaded at 0.5 c/s as a wall sheathed on both sides with 
conventional gypsumboard. Twelve wall sections representing three different wall designs are 
currently being evaluated. 

To evaluate the strength of the bolted coimections between timber frame walls and concrete footings 
a special test specimen had to be developed. After a number of exploratory tests a cubical shape for 
a concrete block was chosen. During preparation of this concrete block an anchor bolt could be 
inserted into it while the concrete had not yet set. After curing of the concrete block a length of 
lumber could then be bolted to this block. The block was then placed in a specially designed testing 
device (Fig. 1) and a lateral load was applied to the lumber simulating the shear action on an 
anchor bolt fastening a shear wall to a concrete footing. 



Pilot tests were carried out on SPF and Hem-Fir using nominal 1/2 in and 3/4 in bolts. For each 
bolt diameter 25 specimens were manufactured and tested. Results for the 1/2 in bolts indicate a 
mean strength of 15 kN when used together with SPS, 18.8 kN when used with Hem-Fir. Mean 
strength for the 3/4 in bolts when used with Hem-Fir was 34.8 kN. 

According to CSA 086.1 lateral strength resistances for bolted joints connecting two plates of wood 
together are 3.6 kN (Hem-Fir) and 3.3 kN (SPS) for a 1/2 in bolt and 5.0 kN (Hem-Fir) for a 3/4 
in bolt. While the maximum capacity observed in a test cannot be compared directly widi the lateral 
strength resistance published in the code, because the latter is based on a deformation criterion and 
is not a true ultimate load, the results do suggest that higher strength values for the lateral 
resistance of wood anchored to concrete may be possible. 

PUBLICATIONS 

None. 

FIGURE 1. 38mm Thick Wood Plate Bolted to Concrete under Lateral Load 


