FIGURE 9-26 Sicel rods around
which concrete will be poured to
form a new highway.
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Reinforced concrete
and
prestressed concrete

&) prnvsics appLIED
A tragic collapse

Reinforced concrete, in which iron rods are embedded in the concrete
(Fig. 9-26), is much stronger. But the concrete on the lower edge of a loaded
beam still tends to crack because it is weak under tension. This problem is
solved with prestressed concrete, which also contains iron rods or a wire mesh,
but during the pouring of the concrete, the rods or wire are held under tension.
After the concrete dries, the tension on the iron is released, putting the
concrete under compression. The amount of compressive stress is carefully
predetermined so that when loads are applied to the beam, they reduce the
compression on the lower edge, but never put the concrete into tension.

CONCEPTUAL EXAMPLE 9-12 | A tragic substitution. Two walkways,

one above the other. are suspended from vertical rods attached to the ceiling
of a high hotel lobby, Fig. 9-27a. The original design called for single rods 14 m
long, but when such long rods proved to be unwieldy to install. it was decided
to replace each long rod with two shorter ones as shown schematically in
Fig. 9-27b. Determine the net force exerted by the rods on the supporting pin
A (assumed to be the same size) for each design. Assume each vertical rod

supports a mass m of each bridge.

FIGURE 9-27 Example 9-12.
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