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Use of IS 1343-1980 is permitted.
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. What is the necessity of using high strength concrete?
2.  For what types of structures do you recommend post-tensioning?
3. What is the effect of torsion on presetressed concrete sections?

4. What are the different ways of improving the shear resistance of structural

concrete members by prestressing techniques?
5. What are cap cables?

6. What are concordant cables?

7. What are the different types of joints used between the walls and floor slab of

prestressed concrete tanks?
8.  Draw the interactions diagram for eccentric load of a column.
9.  What are the advantages of partial prestressing?

10. What is differential shrinkage?
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12.

(a)

(b)

(a)

(b)

PART B — (5 x 16 = 80 marks)

A pretensional beam 250 mm wide and 300 mm deep is prestressed by

12 wires each of 7 mm diameter initially stressed to 1100N/mm? with
their centroid located 80 mm from the soffit. Estimate the final
percentage loss of stress due to elastic deformation , creep, shrinkage and
relaxation using IS 1343-1980 code and the following data.

Relaxation of steel stress = 90N /mm?.
E,=210KN/mm?®, E,=35KN/mm?, ¢=1.86.

Residual shrinkage strain =3x107*.

Where ¢ = creep coefficient.

Assume any other data, if necessary.

Or

A prestressed concrete beam spanning over 10 m is of rectangular
section, 150 mm wide and 300 mm deep. The beam is prestressed by a
parabolic cable having an eccentricity of 70 mm below the centroidal axis
at the center of span and an eccentricity of 20 mm above the centroidal
axis at the support sections. The initial force in the cable in 325 KN. The
beam supports two concentrated loads of 10 KN each at 3 m from either

support E, =35KN /mm?®

(i) Estimate the short-term deflection and

(i) Estimate the long-term deflection allowing for 20 percent loss in
prestress and assuming creep coefficient as 1.80.

A bonded post-tensioned beam of rectangular section 400 mm wide by

2

800 mm deep is stressed by 4000 mm*® of high-tensile steel at an

effective depth of 600 mm. Given f,, =1600 mm?®, f, =40N/mm?,

f.'=32N /mm?. Estimate the ultimate flexural strength of the section
using the strain-compatibility method. Assume E, =210KN /mm?.

Or

The end block of a post-tensioned beam in 400 mm wide by 800 mm
deep. Two cables, each comprising 55 numbers of 7 mm diameter high-
tensile wives carrying a force of 3000 KN are anchored using square

anchor -plate of side 300 mm. The anchor-plate centers are located
symmetrically at 250 mm from the top and bottom edges of the beam.

Using Fe415 grade high-yield bar, design suitable reinforcements in the
end block using IS code recommendations.
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(a)

(b)

(a)

(b)

(a)

(b)

A two-span continuous beam ABC (AB=BC =10m) is of rectangular
section, 200 mm wide and 500 mm deep. The beam is prestressed by a

parabolic cable, concentric at end supports and having an eccentricity of
100 mm towards the soffit of the beam at center of span and 200 mm

towards the top of beam at mid support B. The effective force in the cable
is 1000 KN . Show that the cable in concordant.

Or

Briefly explain the various steps involved in the design of continuous
prestressed concrete beams.

A prestressed concrete pipe of 1.2 m diameter and a core thickness of
75mm is required to withstand a service pressure intensity of
1.2N /mm?. Estimate the pitch of a 5 mm diameter high tensile wire
winding if the initial stress is limited to 1100N /mm?. Permissible

stresses in concrete are 12.5N /mm? in compression and zero in tension.
The loss ratio is 0.8. If the direct tensile strength of concrete is

2.5N /mm? . Estimate the load factor against cracking.
Or

(i) Design a prestressed concrete column of 5m high for a combined
axial force of 500 KN and bending moment of 10 KNM . (8)

(i) Design a column subjected to an eccentric load of 500 KN acting at
2 cm eccentric with the column axis and determine the factor of

safety. Adopt the same section as designed in 14. (b) (i). (8)
(i)  Briefly outline the method of estimating the deflection of composite
members in the case of nupropped construction. (8)
(ii) Specify the various steps involved in the design of composite
sections. (8)

Or

A composite “I” beam is made up of a pretensioned rib 300 mm thick and
800 mm deep and a cast in situ slab of 200 mm thickness and 1200 mm
width. The modulus of elasticity of cast in situ slab in 28KN /mm? . If the

differential shrinkage is 0.0001 units, estimate the shrinkage stresses.
developed in precast and cast in situ units.
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