


Problem B 20 points

A load P is supported as shown by a steel pin that has been inserted in a

short wooden member hanging from the ceiling.

MPa 1n

The ultimate strength of the wood used 1s 60 MPa in tension and 7.5
shear.
The ultimate strength of the steel is 145 MPa in shear.

Knowing that b =40 mm, € ~ 55 mm, and d = 12 mm,
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Determine the load P if an overall factol of safety of 3.2 1s d¢ sired.
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Problem D 30 points

I'wo solid shafis AB & RC are made of steel (G = 77.2 GPa) and are
connected to g coupling disk B and to fixed suppor

tsat 4 and €'
tor the loading shown. determine:

(@) the reaction at supports A & ¢
() the maximum shearing stress in shaft AB
(¢) the maximum shearing stress ih shaft BC
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Problem C 15 points

A 2.5 1) |t‘ll;‘_l|1 Ol a4

steel pipe of 300-mm outer diameter and 15-mm wall
thickness is

used as a column to carry a 700-kN centric axial load.

Knowing that £ = 200 GPaand V = 0.30. Determine:

(@) the change in length of the pIpe
(h) the VIHIH‘_U N I1ts outer diameter

(¢') the change in its wall thickness
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e .
Le-mm diameter. are used to apply the load Q.
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S ¢ L the steel used for the loop and the cables 1s 480 MPa and
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cngin of the aluminum used for the rod is 260 MPa.

| load QQ that can be applied if an overall factor of safety of 3
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