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(1) Three wood beams, each of cross section (3 in. x 4 in.) are glued together to form a solid 
beam of dumbbell cross section, as shown. The beam is simply supported with a span of 6 ft. 
What is the maximum moment Mmax that may act at the left end of the beam if (a) the allowable 
shear stress in the glued joints is 200 psi, (b) the allowable shear stress in the wood is 225 psi, 
and (c) the allowable bending stress in the wood is 1800 psi? Disregard the weight of the beam, 
and (d) draw the shear force and bending moment diagrams. (60 points) 
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(2) An element in plane stress is subjected to stresses x 2,000psiσ = − ,  

and
y 12,000 psiσ = −

xy 5,000 3 psiτ = − .  (a) Determine the principal directions and stresses and show them on a 
sketch of a properly oriented element. (b) Determine the maximum shear stresses and the 
associated normal stresses and show them on a sketch of a properly oriented element. (40 points) 
 

 
 

Formulas and Equations 
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