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Examples: 

Timber 

 

Example 1 
Design a Flat Roof joist, 16 in. on center (o.c.), 18 ft span with Douglas fir-

larch No. 2.  Snow load is 30 psf.  Dead load (including ballast, roofing, 

sheathing, joists & ceiling) = 18.9 psf.  Cr = 1.15  for bending only. 

 
 Fb = 875 psi; Fv = 95 psi; E = 1.6 x 106 psi 

 

Also design the glulam girder supporting the joists if it spans 35 ft (simply 

supported) and Fb = 2400 psi. 

 
Assume the density of the glulam timber is 32 lb/ft3. 
 
 
 
SOLUTION:  
The load case that is most likely to govern the design is Dead + Live.  Because the live load is from snow, CD = 1.15: 
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Joist 
The distributed load for each joist needs to be found by multiplying the area load by the tributary width: 
 
w = (30 lb/ft2 + 18.9 lb/ft2)(16in)(1ft/12in) = 65.2 lb/ft 
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Allowable stress is the tabulated stress multiplied by all applicable adjustment factors, which would be CD and Cr: 
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Shear can quite often govern the design of timber 
beams: 
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Allowable stress is the tabulated stress multiplied by 
all applicable adjustment factors, which would be CD 
only: 
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Shear stress in a rectangular beam is found from 
3V/2A: 
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Allowable deflection is not known, but Ireq’d  could be determined from limit
EI
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From the section property table, a 2 x 12 satisfies Areq’d and Sreq’d. (bending governs) 
 
 
Girder 
The distributed load on the girder is the reaction of each joist over the 16 inch spacing plus the self weight of the girder. 
 

Guessing a self weight of 40 lb/ft ( 32 lb/ft3x1ft2): 
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Mmax = ftlbft
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Allowable stress is the tabulated stress multiplied by all applicable adjustment factors, which would be CF.  The charts provided 
say that CF has been included in the section modulus.  If we didn’t have a chart that included CF and we don’t know the depth, 
we could guess - say 18 inches: 

CF = 9560
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 (< 1)   which would need to be multiplied with all the other adjustment factors by Fb to find F’b 

Sreq’d 3

2

536712
2400

50073
in.)(

,

F

M
ft

in

in

lb

ftlb

b







 

 

No information is available to evaluate shear or deflection.  Based on that, try a 5 1/8 x 22.5.  It has a smaller area than the 8 ¾ 
section with a big enough adjusted S.  (Real S = 5.125x22.52/6 = 432.42 in3, CF = 0.932, Sadjusted  = 403.2 in3) 

Check self weight:  =A = ft
lb
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We could try a smaller section, which would mean calculating a new self weight, then moment, then S req’d and comparing Sactual to 
Sreq’d. 

 

The lower self weight means a lower design moment, but the smaller CF means a smaller allowed stress, so we might end up 
with the same section. 
 
wrevised = 480 lb/ft + (26-40 lb/ft),   Mrevised = 71,356 lb-ft , Sreq’d now = 356.8 in3 and the 5 1/8 x 22.5 is the choice for bending. 
 
Of course, we need to satisfy shear and deflection criteria as well. 
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Example 2 
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Example 3 

 

 

A = 8.25 in2 

Sx* = 7.56 in3 

F’b = 2152 psi      Fc = 1350 psi  

0.35 

= 2376(0.35) = 832 psi 
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CD  = 1.6 from wind loading 

378 LB (D only) 


