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@ The homogeneous plate ABCD is subjected to a biaxial loading as shown. [t }

is known that o, = 0 and that the change in length of the plate in the x direction
m must be zero, that is, & = 0. Denoting by E the modulus of elasticity and by v
Poisson'’s ratio, determine (a) the required magnitude of a;, (b) the ratio oy /¢,.
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The shafts of the pulley assembly shown are to be redesignec.i. Knowing that
" the allowable shearing stress in each shaft is 8.5 ksi, determine the smallest
allowable diameter of (a) shaft 4B, (b) shaft BC.
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[image: image2.jpg]B The electric motor exerts a torque of 800 N'm on the steel shaft 4BCD when
it is rotating at constant speed. Design specifications require that the diameter of the
shaft be uniform from A to D and that the angle of twist between 4 and D not exceed
1.5°. Knowing that 7, < 60 MPaand G=77 GPa, determine the minimum diameter
shaft that may be used.
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[image: image3.jpg]Y ) The design of a reinforced concrete bean is said to be balanced if the maximum
stresses in the steel and concrete are equal, respectively, to the allowable stresses g,
and o,. Show that to achieve a balanced design the distance x from the top of the
beam to the neutral axis must be
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where E, and E; are the moduli of elasticity of concrete and steel, respectively, and d
is the distance from the top of the beam to the reinforcing steel.
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