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Consider the built-up beam below where the section is composed of 4 rectangular segments glued to 
one another.

How can we calculate the shear stress in the glued segments?
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A beam is made of four planks glued together.  Knowing that the 
vertical shear in the beam is  𝑉𝑉 = 500 N, determine the minimum 
required shear strength 𝜏𝜏𝑔𝑔 for the glue.

Example 2
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Built up beams with fasteners (bolts or nails)
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Unlike glue, fasteners supply resistance to longitudinal shear forces at fixed internals. 

Fasteners are typically spaced at a constant interval Δ𝑠𝑠 along the length of the beam.

If we know the shear flow 𝑞𝑞, how much load does each fastener carry?

Δ𝑠𝑠 Δ𝑠𝑠



A beam is made of four planks, nailed together as shown.  If each nail can support a 
shear force of 30 lb, determine the maximum spacing s of the nails at B and at C so 
that the beam will support the force of 80lb.

Example 3
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A square box beam is constructed from four 
planks as shown.  Knowing that the spacing 
between nails is 1.5 in. and the beam is subjected 
to a vertical shear of magnitude V = 600 lb, 
determine the shearing force in each nail.

= 𝑡𝑡

𝑏𝑏 =

Example 4
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