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Civil Engineering

Prestressed Concrete
Maximum: 50 Marks

Answer Question No.1 compulsorily.
Answer ONE question from each unit,

1. a)
b)
c)
d)
€)
f)
g)
h)
i)
)

2.

3.

4,

5.

List the various strength requirements of steel used for prestressing systems.

What are tendons? How are they used in prestressing systems?

What is pressure or thrust line?

How do you compute loss of stress due to shrinkage of concrete as per IS

1343: 20127

Define is anchorage slip?

What are the factors that influence the deflections of prestressed concrete

members?

What do you mean by failure of under reinforced sections?

Define effective reinforcement ratio?

How do you compute bond stress between hose and concrete?

How do you compute bursting tension in accordance with IS: 1343: 20127
Unit -1

What is the need of high strength and concrete in prestressing? Explain their

advantages.

(OR)
A rectangular concrete beam, 100 mm wide by 250 mm deep, spanning over 8
m is prestressed by a straight cable carrying an effective prestressing force of
200 kN located at an eccentricity of 40 mm. The beam supports a live load of

1.2 kN/m.
(a) Calculate the resultant stress distribution for the central cross section of the

beam. The density of concrete is 24 kN/m’,
(b) Find the magnitude of the prestressing force with an eccentricity of 40 mm
which can balance the stresses due to dead and live loads at the bottom fibre of

the central section of the beam.

Unit -1I
Explain the various types of loss of prestress in pretensioned and post-
tensioned members.

(OR)
The deck of a prestressed concrete culvert is made up of a slab 500 mm thick.
The slab is spanning over 10.4 m and supports a total ugiformly distributed
load comprising the dead and live loads of 23.5 kN/m°. The modulus of
elasticity of concrete is 38 kN/mm?®. The concrete slab is prestressed by
straight cables each containing 12 high tensile wires of 7 mm diameter stressed
to 1200 N/mm? at a constant eccentricity of 195 mm. The cables are spaced at
328 mm intervals in the transverse direction. Estimatc the instantaneous

deflection of the slab at centre of span under prestress and the imposed loads.
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Uit -1
A pretensionad, Tosection has a ange 1200 mm wide and 150 pun thick. The widtl
and depth ot the b are 300 and TSO0 mm respectively, The high tensile steel has an
arca of 4700 mn® and is located atan eflective depth of 1600 . 11 the cliatae [unlh
cube strength of the conerete and the tensite steagth of steel ace 40 ad 1600 N/mm'’,
calenlate the (Texural strength of the Tesection.

(OR)
A prestressed girder of rectangular section 150 mm wide and 300 mm deep, is
to be designed to support an ultimate shear foree of 130 KN, The uniform
prestress across the section is § N/, Given the characteristic cube strength
of concrete ax 40 N/mm® and Ve-S TIVSD bars of & mm diameter, design
suitable spacing tor the stirtups conforming to the Indian standard code I8!
L343 recommendations, Assume cover to the reinforcement as S0 mn,

Unic-1V
A pretensioned beam, 100 mm wide by 320 mm deep, is prestressed by four
plain wires off 7 mm diameter at an eccentricity o' 100 mm. 1l the cube
strength of concrete at transfer is 40 N/mm’, estimate the transmission length
at the ends of the pretensioned units using 18: 1343 code provisions.

(OR)

The end block of a post-tensioned beam is 80 mm wide and 160 mm deep. A
prestressing wire, 7 mm in diameter, stressed 0 1200 N/mm® has to be
anchored against the end block ut the centre. The anchorage plate is 50 mm by
S0 mm. The wire bears on the plate theough a female cone of 20 mm di umeter.
Given the pnnm\\lhln stress i concerete at lumsl;r Cae 8 20 N/mm* and the
permissible shear in steel as 94.5 N/mm?, determine the thickness of the
anchorage plate.
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