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CE 74 - PRESTRESSED CONCRETE STRUCTURES
CIVIL ENGINEERING

Time: Three Hours Maximum: 100 marks

ANSWER ALL QUESTIONS
PART-A (10%2=20 marks)
List out the advantages of prestressed concrete.

What is meant by pretensioned and post tensioned
concrete?

Define partial prestressing.

Define anchorage zone.

Define circular prestressing.

What is the design criteria for prestressed concrete tanks?

What is meant by composite construction of prestressed
and insitu concrete?

How deflection in composite members are computed?
List out the advantages of prestressed concrete bridges.

Sketch out the typical cross sections adopted for post
tensioned prestressed concrete bridge decks.
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PART—B (5x16=80 marks)

i) A rectangular prestressed beam 150mm
wide and 300mm deep is used over an
effective span of 10m.The cable with zero
eccentricity at the supports, and linearly
varying to 50mm at the centre, carries an
effective prestressing force of 1000kN.
Find the magnitude of the concentrated
load located at the centre of the span for
the following conditions at the centre of
span section:

(a) If the load counteracts the bending
effect of the prestressing force
(neglecting self-weight of beam),
and

(b} If the pressure line passes through
the upper kern of the section under
the action of the external load, self —
weight and prestress.

@i1) Describe the effect of loading on the
tensile stresses in tendons.

Or

A concrete beam of 15m span,100mm wide and
300mm deep, is prestressed by 3 cables. The
area of each cable is 200mm? and the intial
stress in the cable is 1200N/mm? Cable 1 is
parabolic with an eccentricity of 50mm above
the centriod at the supports and 50mm below
at the centre of span. Cable 2 is also parabolic
with zero eccentricity at supports and 50mm
below the centriod at the centre of span. Cable
3 is straight with uniform eccentricity of 50mm
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below the centriod. If the cables are tensioned
from one end only, estimate the percentage
loss of stress in each cable due to friction.
Assume p and K = 0.0015perm.

@) Explain in detail the concept of strain
compatibility method.

(i) Discuss briefly about the stress
distribution in end block.
Or

Discuss in detail about limit state design
criteria for prestressed concrete members.

Discuss in detail about the design procedure
for prestressed concrete tanks.

Or

A non-cylinder prestressed concrete pipe of
internal diameter 1000mm and thickness of
concrete shell 75mm is required to convey
water at a working pressure of 1.5N/mm? The
length of each pipe is 6m. The maximum direct
compressive stresses in concrete are 15 and 2
N/mmZ. The ldss ratio is 0.8.

(i) Design the circumferential wire winding
using 5mm diameter wires stressed to
1000N/mm?.

i) Design the longitudinal prestressing
using 7mm  wires tensioned to
1000N/mm?. The maximum permissible
tensile stress under the critical transient
loading (wire wrapping at spigot end}
should not exceed 0.8V£s, where f. is the
cube strength of concrete at transfer = 40
Nimm?.
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(i) Check for safety against longitudinal
stresses that develop, considering the
pipe as a hollow circular beam as per
18:784 provisions.

A precast pre-tensioned beam of rectangular
section has a breadth of 100mm and a depth of
200mm. The beam, with an effective span of
5m, is prestressed by tendons with their
centriods coinciding with the bottom kern. The
intial force in the tendons is 200kN.The loss of
prestress may be assumed to be 15 percent.
The beam is in - coorporated in a composite T-
beam by casting a top flange of breadth
400mm and thickness 40mm.If the composite
beam supports a live load of 8 kN/m?, calculate
the resultant stresses developed in the precast
and in-situ concrete assuming the pre-
tensioned beam as : (a) unpropped, and (b)
propped during the casting of the slab. Assume
the same modulus of elasticity for concrete in
precast beam and in situ cast slab.

Or

Discuss in detail about the factors which
influence shear strength and flexural strength
of composite prestressed section.

Explain in detail about design aspects of
pretensioned prestressed bridge decks.

Or
Explain in detail design procedure adopted for

the design of post tensioned prestressed bridge
decks.
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