Quiz#3

Problem 1.0 A rigid bar AB of length L = 66 in. is hinged to a support
at A and supported by two vertical wires attached at points C and D (see
figure). Both wires have the same cross-sectional area (4 = 0.0272 in.?) and
are made of the same material (modulus E = 30 X 10° psi). The wire at C
has length # = 18 in. and the wire at D has length twice that amount. The
horizontal distances are ¢ = 20 in. and d = 50 in.

(a) Determine the tensile stresses 0. and oy, in the wires due to the

load P = 340 1b acting at end B of the bar.
(b) Find the downward displacement & at end B of the bar.

Problem 2.0 Prestressed concrete beams are sometimes SR TS
manufactured in the following manner. High-strength steel wires are — / ]
stretched by a jacking mechanism that applies a force ), as represented 0 = 7 - O
schematically in part (a) of the figure. Concrete is then poured around L]
the wires to form a beam, as shown in part (b). (2) =

After the concrete sets properly, the jacks are released and the Concrete

force Q is removed [see part (c) of the figure]. Thus, the beam is
left in a prestressed condition, with the wires in tension and the
concrete in compression.

Let us assume that the prestressing force Q produces in the steel
wires an initial stress o = 620 MPa. If the moduli of elasticity of the
steel and concrete are in the ratio 12:1 and the cross-sectional areas are in
the ratio 1:50, what are the final stresses o, and o in the two materials?

Praoblem 3.0 A circle of diameter ¢ = 200 mm is etched on a
brass plate (see figure). The plate has dimensions 400 X 400 X 20 mm.
Forces are applied to the plate, producing uniformly distributed normal
stresses o, = 42 MPa and @ = 14 MPa.

Calculate the following quantities: (a) the change in length Aac
of diameter ac; (b) the change in length Abd of diameter bdj (c) the
change At in the thickness of the plate; (d) the change AV in the
volume of the plate, and (e) the strain energy U stored in the plate.
(Assume E = 100 GPa and » = 0.34.)




