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L. A steel pipe and an aluminum pipe are securely bonded to form the composite
beam as shown in Fig. 1. The Young's modulus is E_ forthe steel and E, for
the aluminum. Further, the shear modulus G, forthe steel and G, for the
aluminum, .
Questions: (2) For a tensile force F, what the stress is in each material. ( £/ .)

(b) For atorque T, what the maximum shearing stress in each

material. (" ( 07 )

(¢} For a bending moment M , what the maximum stress is each
material. ©
(lo/6)

2. A-square box beams made of two 20x80-mm planks and two 20x120—mm
planks nailed together is shown in Fig. 2. Knowing that the space between nails is
5 =50 mmand that the allowable shearing force in each nail is 300 N, determine
(a) the largest aliowable vertical shear each type of beam, (b) the corresponding
maximum shearing stress in each type of beam. ¢ 13}{} 124D
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3. A Bernoulli-Euler beam subjected to a block of mass m at the mid-span is
shown in Fig. 3. The beam has Young's modulus £, length I and moment of

inertia /. The axial displacement u is expressed as w=-— }—'%, where w s

the transverse deflection,
Questions: (a) Express the strain & ,stress ¢ and bending moment A in terms
of w.- (& ;ﬂ )
(b) Express the strain energy per unit length in terms of bending
moment . ($77% )
(c) Express the distribution of bending moment in terms of m . {S,% J
(d) Using the energy method to find the transverse deflection at the

loading point. (1 OZ)

4. Fig. 4 shows that a block of mass m is dropped from a height # onto the same
beam at the mid-span as described in problem 3. (2354
Question: Find the maximum transverse deflection at the loading point.




