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a. Explain with neat sketch, Magnel Blaron system of post—tensronmg (08 Marks)
b. Distinguish between the following terms: (i) Uniaxial and blaxrél pre-stressing.

(i1) Concentric and eccentric. pre-wstressmg (06 Marks)

c. Explain how prestressed concrete is more advantageous as compared to reinforced concrete.

(06 Marks)

a. A concrete beam of symmetrrcal I-section spannmg 8 m has the width and thickness of
flanges equal to 200 and 60 mm, respectlvely The overall depth of beam is 400 mm. The
thickness of we 80 mm. The beam is prestressed by a parabohc cable with an eccentrlclty

.......

i

a ) (12 Marks)
A prestressed concrete beam, 120 mm wide x 300 mm deep, is prestressed by a cable which
has an eccentncrty of 100 mm at-the centre of span section. The span of the beam is 6 m. If
the beam supports two concentrated loads of 10 KN each at one-third: span points, determine
the magnitude of the pre i in the ‘cabl cing for the following
cases; (i) Considering live loads but neglectmg self—werght of beam; and

‘‘‘‘‘

(ii) Considering both self—welght of beam nd live load (Denglty of concrete = 24 kN/m’) .
(08 Marks)

=3
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A post tensionei cable of a beam 10'm long is initially tenisioned to a stress of 1000 N/mm”
at one end If the tendons are curved so that the slope lSz]. in 24 at each end w1th an area of

®

e

(((((

e 8 (10 Marks)
b, ;A post tensioned- ncrete beam with a. cable of 24 parallel wires (total area = 800 mm %) is
~ tensioned with 2 wires at a time. The cable with zero eccentrlclty at the ends and 150 mm at
the centre is on a circular curye. The span of the beam is 10 m and the cross section is
200 mm wide. and 450 mm deeo:" The wires are to be stressed from one end to a value of f; to
overcome frictional loss and:then released to a value of f; so that immediately after
anchoring, an initial prestress of 840 N/mm* would be obtained. Compute fi, f; and the
design stress in steel aﬁer all losses, given the following data:
Coefficient of friction for'curvature effect = 0.6
Friction coefficient for ‘wave’ effect = 0.003/m ;

Deformation and Siip of Anchorage =1 25 mm

Shrmkage of concrete 0.0002
Relaxatioigr of steel stress = 3% of initial stress. (10 Marks)
y Y 10of2
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List the factors influencing deflections of a prestressed concrete beam. (04 Marks)
Explain the significance of long term deflections in PS ms and indicate how it is
calculated. (06 Marks)
A concrete beam with a rectangular section, 100 mm wid d 300 mm deep is stressed by a
prestressing cable carrying an effective force of 240.k . The span of the beam is 10 m. The
cable is parabolic with an eccentricity of 50 mm below the centroidal axis at centre of span
and zero eccentricity at support If the beam supports a uniformly distributed live load of

" 5kN/mand E. =38 kN/mm? _estimate the 1nstanjtaneous deflection at the following stages:

(i) Prestress + Self weight of beam, and (11) Prestress + self welght +live load (10 Marks)

it

PAR '— B

The area of high tensile steel is : QOO mm? located at an effect“lve depth of 1800 mm. If the
characteristic strength of concrete and steel are 40 and 1600 ‘N/mm?, respectively, calculate
the flexural strength of Tee- section. (12 Marks)
A post tensioned prestressed concrete tee-section- havmg a ﬂange width of 1200 mm and
flange thickness of 200 mm, thickness of web being. 300 mm is prestressed by 2000 mm” of
high tensile steel« cated at an effective depth of 1600 mm. If fck = 40 N/mm’ and

f, =1600 N/mm stimate the ultlmate moment capacity of the unbonded tee-section,

: 7Y (08 Marks)

o

the beam has a span of 10 m and Carries a uniforml ibuted live load of 4 kN/m, find the
effective force necessary..in ‘the cable for zero-shear-stress at support sectlon For this
condition calculate the pr1nc1pal stresses. The density of concrete is 24 kN/m”. (06 Marks)

A prestressed concrete bridge girder of unsynnnetrlcal I-section has an overall depth of 1300
mm with a cross sectional area of 328500 mm?. Thickness of web is 150 mm, span of the
girder is 25 m. The girder is prestressed by a parabolic cable having an eccentricity of 650
mm at centro and 285 mm at support sections. The effective prestressing force in the cable
is 2070 kN. If" Fr=1.6 N/mm’, estimate the ultimate shear resistance of support section.

Sy (06 Marks)
A prestressed girder of rectan' lar section 150 min wide and 300 mm deep is to be designed
to suppon an ultimate shear force of 130 kN. The uniform prestress across the section is
5 N/mm Given the characteristic cube strength of concrete as 40 N/mm” and Fe — 415
HYSD bars of 8 mm diameter, design suitable spacing for the stirrups confirming to the
fﬁﬁlan Standard Code IS 1343 recommendations. Assume corner to the reinforcement as

50 mm. ; (08 Marks)
What is trans ission length? LlSt*ﬂ'ie factors affecting transmission length. (06 Marks)
Explam end zone relnforcementsw ~~~~~ (06 Marks)

A prestressed concrete T beam is to be de31gned to support an imposed load of 4.4 kN/m
of 5 m. The Tee-beam is made up of a ﬂange 400 mm wide and

of the section provided, and calculate the minimum prestressing force necessary and
correspondmg eccentricity. Assume 20% loss of prestress. (20 Marks)
/ % ok ok % *
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