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1. Answer all questions of Section A,B & C

2. Internal choice is given in Section C

3. Useful formulae and tables are given for some questions
(Assume all the necessary data if necessary)
NOTE: IS 1343 should be Allowed/Provided

SECTION A

S. No.

Marks

CO

Q1 Obijective type questions:
1.

Uniformly distributed load on a concrete beam can be effectively counter
balanced by selecting

a. Concentric cable

b. An eccentric cable

c. A parabolic cable

Loss of stress due to friction depends upon

a. Modulus of elasticity of concrete

b. Coefficient of friction

c. Relaxation of steel

Deflection of prestressed concrete beam is excessive in the

a. Post cracking stage

b. Pre cracking stage

c. Elastic stage

Failure of over reinforced prestressed concrete beam is characterized by
a. Large number of cracks with large deflection

b. Explosive failure due to crushing of concrete in compression zone
c. Sudden failure due to fracture of steel in tension

Horizontal or axial prestressing of concrete beams

a. Reduces the shear strength of the member

b. Has no effect on the shear strength

c. Increase the shear strength

According to IS: 1343 code in Type 1 prestressed concrete structures
a. Tensile stress of limited magnitude are permitted

b. Limited width of cracks are permitted

c. Tensile stresses are not permitted
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7. The minimum section modulus of a prestressed concrete section is influenced
by
a. The range of stress at top fiber
b. The compressive stress at top fiber
c. Range of stress at bottom fiber
8. For composite construction of prestressed and in situ concrete, the stress
analysis for unpropped composite construction, stress due to cast in situ slab is
distributed
a. In whole cross section
b. In precast unit section
c. Incast in situ slab section
9. Circular prestressing is ideally suited for concrete pipes and tanks because
a. Part of section is prestressed
b. Full section is prestressed
c. The section has variable stresses
10. The walls of a prestressed concrete tank with a sliding base filled with water
develops
a. Bending moments
b. Moments and ring tension
c. Only ring tension

SECTION B

Q2

A post tensioned roof girder spanning over 30 m has an unsymmetrical | section
with a moment of inertia of 72490 x 10° mm* and an overall depth of 1300 mm. The
effective eccentricity of the group of parabolic cables at the center of span is 580 mm
towards the soffit and 170 mm towards the top of beam at the supports. The cables
carry an initial prestressing force of 3200 kN.
The self-weight of the girder is 10.8 kN and the live load on the girder is 9 kN//m.
The modulus of elasticity of concrete is 34 KN/mm?. If the creep coefficient is 1.6,
and the total loss of prestress is 15 percent, estimate the deflection at the following
stages and compare with the permissible values according to IS 1343 limits:

a) Instantaneous deflection due to prestress + self-weight + live load.

b) Resultant maximum long-term deflection allowing for loss of prestress and

creep of concrete.
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Q3

A prestressed concrete beam ( span 10 m) of rectangular section, 120 mm wide and
300 mm deep, is axially prestressed by a cable carrying an effective force of 180 kN.
The beam supports a total uniformly distributed load of 5 kN/m, which includes the
self -weight of the beam. Compare the magnitude of principle tension developed in
the beam with and without the axial prestress.

For the above beam if instead of axial prestressing a curved cable having an
eccentricity of 100 mm at the center of span and reducing to zero at the supports is
used, the effective force in the cable is 180 kN. Estimate the percentage reduction in
the principal tension in comparison with the case of axial prestressing.
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Q4

List the classification criteria as per 1S code for the class 1, class 2 and class 3
structures.

Write the partial safety factors for loads for DL+LL+WL combination for limit state
of collapse and limit state of serviceability.

Write the general expression for characteristic loads.

List the five failure criteria for ultimate limit state.
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A post tensioned prestressed beam of rectangular section 250 mm wide is to be
designed for an imposed load of 14 kN/m , uniformly distributed on a span of 12 m.
The stress in the concrete must not exceed 17 N/mm? in compression or 1.4 N/mm?
in tension at any time and the loss of prestress may be assumed to be 15 percent.
Calculate the minimum possible depth of the beam.

Formulae:
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SECTION-C

Q6

List the failure criteria with the help of load-moment interaction curve for
prestressed concrete short columns.

A precast pretensioned beam of rectangular cross section has a breadth of 100 mm
and a depth of 200 mm. The beam with an effective span of 5 m, is prestressed by
tendons with their centroid coinciding with the bottom kern. The initial force in the
tendons is 150 kN. The loss of prestress may be assumed to be 15 percent. The beam
is incorporated in a composite T- Beam by casting a top flange of breadth 400 mm
and thickness 40 mm. 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 pretensioned beam as a) unpropped and b) propped during the casting of the slab.
Assume same modulus of elasticity for concrete in precast beam and in situ cast slab.
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Q7

A cylindrical prestressed water tank of internal diameter 30 m is required to store
water over a depth of 7.5 m. The permissible compressive stress in concrete at
transfer is 13 N/mm? and minimum compressive stress under working pressure is 1
N/mm?. The loss ratio is 0.75. Wires of five mm diameter with an initial stress of
1000 N/mm? are available for circumferential winding and Freyssinet cables made
up of 12 wires of 8 mm diameter stressed to 1200 N/mm? are to be used for vertical
prestressing. Design the tank walls assuming the bas as fixed. The cube strength of
concrete is 40 N/mm?,

OR
A cylindrical prestressed water tank of internal diameter 28 m is required to store
water over a depth of 7.0 m. The permissible compressive stress in concrete at
transfer is 13 N/mm? and minimum compressive stress under working pressure is 1
N/mm?. The loss ratio is 0.8. Wires of five mm diameter with an initial stress of 1000
N/mm? are available for circumferential winding and Freyssinet cables made up of
12 wires of 8 mm diameter stressed to 1200 N/mm? are to be used for vertical
prestressing. Design the tank walls assuming the bas as fixed. The cube strength of
concrete is 40 N/mm?,
Formulae and design tables:

Direct tensile strength, f, = 0.267,/f_, N/mm’ N
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