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Prestnessed  conenede

* Figure 9.69(a): Regular reinforced concrete members are weak in resisting tension but
strong in resisting compression. Crack develops on the tension side due to service loads
even though reinforcements are present there.

* Figure 9.70(b): To prevent excessive tension at the service period, concrete is compressed
at the construction stage by steel wires known as tendon. The term pre refers to this stage,
which comes earlier of service period of the beam, and the term stress is referred to the
applied compression by the tendon.

* Figure 9.71(c): When this prestressed beam enters into service period, in order to develop
cracks, the preapplied compression must be overcome by the tension due to service load.

* As a result, prestressed members deflect less, carry a greater load, or span a greater dis-
tance than a conventionally reinforced member of the same size, proportion, and weight.

* There are two types of prestressing: pretensioning and posttensioning.

Service Load

\ /
Fig.
bl &’\Crack

=0 Prestressing
Fig. b Tendon
it i
S No crack in service r

Fig.c



9.8.1

PRETENSIONING

bt )

Fig. a

Fig. b
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Pretensioning prestresses a concrete member by stretching the reinforcing tendons before
the concrete is cast.

Figure 9.72(a): Steel tendons are first stretched across the casting bed between two abut-
ments until a predetermined tensile force is developed.

Figure 9.72(b): Concrete is then cast in formwork around the stretched tendons and fully
cured. The tendons are placed eccentrically in order to reduce the maximum compressive
stress to that produced by bending alone.

Figure 9.72(c): When the tendons are cut or released, the tensile stresses in the tendons are
transferred to the concrete through bond stresses. The eccentric action of the prestressing
produces a slight upward curvature or camber in the member.

Figure 9.72(d): The deflection of the member under loading tends to equalize its upward
curvature.
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PRETENSIONING

i ),

e e

VAR I A A

Pretensioning prestresses a concrete member by stretching the reinforcing tendons before
the concrete is cast.

Figure 9.72(a): Steel tendons are first stretched across the casting bed between two abut-
ments until a predetermined tensile force is developed.

Figure 9.72(b): Concrete is then cast in formwork around the stretched tendons and fully
cured. The tendons are placed eccentrically in order to reduce the maximum compressive
stress to that produced by bending alone.

Figure 9.72(c): When the tendons are cut or released, the tensile stresses in the tendons are
transferred to the concrete through bond stresses. The eccentric action of the prestressing
produces a slight upward curvature or camber in the member.

Figure 9.72(d): The deflection of the member under loading tends to equalize its upward
curvature.



9.8.3 ADVANTAGES AND DISADVANTAGES OF PRESTRESSED CONCRETE

Advantages

» Itis possible with prestressing to utilize the entire cross sections of members to resist loads.
Thus, smaller members can be used to support the same loads, or the same size members
can be used for longer spans.

* Prestressed members are crack-free under working loads and, as a result, look better and
are more watertight, providing better corrosion protection for the steel. Furthermore, crack-
free prestressed members require less maintenance and last longer than cracked reinforced
concrete members.

* The negative moments caused by prestressing produce camber in the members, with the
result that total deflections are reduced.

* Other advantages of prestressed concrete include the following: reduction in diagonal ten-
sion stresses, sections with greater stiffnesses under working loads, and increased fatigue
and impact resistance compared to ordinary reinforced concrete.

Disadvantages

* Prestressed concrete requires the use of high-strength concretes and steels and the use of
more complicated formwork, with resulting higher labor costs.

* Closer quality control is required in manufacture.

* Losses in the initial prestressing forces. When the compressive forces from prestressing are
applied to the concrete, it will shorten somewhat, partially relaxing the cables. The result is
some reduction in cable tension, with a resulting loss in prestressing forces. Shrinkage and
creep of the concrete add to this effect.

* Additional stress conditions must be checked in design, such as the stresses occurring
when prestress forces are first applied and then after prestress losses have taken place, as
well as the stresses occurring for different loading conditions.

* Cost of end anchorage devices and end beam plates that may be required.
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