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Problem 1
[image: Image of a one level spanning structure. ]For each of the following structures, determine the appropriate factored loads to be used in the design of the indicated members (ULS). Consider all applicable load cases including companion loads. In all cases, consider only a single structural bay with dimensions 3 m x 6 m (see figure for orientation). Joists are spaced at 0.3 m c/c in all cases. 

a) One level spanning
I. Decking (answer in kPa)
II. Load bearing wall (answer in kN/m)


b) Two level spanning
I. Panel (answer in kPa)
II. [image: Image of a two level spanning structure. ]Joist (answer in kN/m) 
III. Load bearing wall (answer in kN/m)


c) Three level spanning
I. Panel (answer in kPa)
II. Joist (answer in kN/m) 
III. Beam (answer in kN/m)
IV. Column (answer in kN)

[image: Image of a three level spanning structure. ]
Each structure is subjected to the following specified loads:
· Dead load = 1.5 kPa (includes self weight)
· Live load = 4.8 kPa 
· Snow load = 1.0 kPa





Solution:

Part a)
There are three types of loads applied to the structure (D, L, S). From the National Building Code of Canada (Table 4.1.3.2-A), there are three load cases that apply:



As there are no wind loads applied, the governing companion load can easily be selected. 
Note: In all cases, increasing the applied load will increase the load effects, thus using a factor of 1.25 on dead loads (in lieu of 0.9) is appropriate. The 0.9 factor is only used in situations where the applied load decreases the effects on the structure. 
I. Decking



Therefore, the decking is designed for a factored area load of 10.1 kPa.
II. Load bearing walls
The load bearing wall has a tributary width of 1.5 m (i.e., each wall supports half of the decking). Therefore, from above: 



Therefore, the load bearing walls are designed for a factored line load of 15.2 kN/m. 


Part b)
A similar approach is taken as above. The loads applied to the panels are identical to the decking; the process for the joists is similar to the load bearing wall.
I. Panels



Therefore, the panels are designed for a factored area load of 10.1 kPa.
II. Joists
The load joists have a tributary width of 0.3 m. Therefore, from above: 



Therefore, the joists are designed for a uniformly distributed load of 3.03 kN/m. 
 III. Load bearing walls
The load bearing wall has a tributary width of 3.0 m (i.e., each wall supports half of the length of the joist). Therefore, from above: 



Therefore, the load bearing walls are designed for a factored line load of 30.3 kN/m. 
Note: In reality, each stud applies a point load to the load bearing wall. However, it is often more convenient to represent a load as being uniformly distributed in situations where there are many closely spaced point loads. In most situations this representation is more conservative.



 Part c)
Similar to the above:
I. Panels



Therefore, the panels are designed for a factored area load of 10.1 kPa.
II. Joists
The load joists have a tributary width of 0.3 m. Therefore, from above: 



Therefore, the joists are designed for a uniformly distributed load of 3.03 kN/m. 
 III. Beams
The beams have a tributary width of 1.5 m (i.e., each wall supports half of the length of the joist). Therefore, from above: 



Therefore, the beams are designed for a uniformly distributed load of 15.2 kN/m. 
Note: In reality the beams are subjected to a series of point loads from the joist. However, for convenience, it is often simpler to represent the point loads from the joists as a uniformly distributed load. Some engineering judgement is required but generally this is acceptable provided the spacing between joists is relatively small. 



IV. Columns
Each column supports ¼ of the total floor area (i.e., 18 m2). Therefore: 



Therefore, the columns are design for a load of 45.5 kN.  
Note: This example considered a single structural bay. Often, the members considered above might support multiple structural bays and the loads from these areas need to be considered. For example, an interior column supporting four identical structural bays would support a load of 182 kN. 

Problem 2
For each of the cases below sketch the possible structural framing (i.e., orientation of joists, beams, etc.) for one of the indicated types of timber structures. Identify the likely types of members to be used. 
a) Light-wood frame 
b) Post and Beam
c) Mass Timber 
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