Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Eighth Semester B.E. Degree Examination, Jan./Feb. 2021
Design of Pre-Stressed Concrete Elements

Time: 3 hrs. - ““Max. Marks: 80
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Note: I. Answer FIVE full questions, choosing ONE full question from each module.
2. Use of IS 1343 — 2012 is permitted.

3. Missing data, if any, may be suitably assumed.

Module-1

State the advantages and disadvantages of pre-stressed concrete. (04 Marks)
Explain with the help. of neat sketches Freyssinet and Magnel Blaton method of
pre-stressing. (06 Marks)
What is pressure line? Draw the pressure line for a simply supported rectangular beam of
size B x D subjected to udl and pre-stressed by force P at a constant eccentricity of D/6 such
the bottom fibre stress at mid span due to all'loads and P equal to zero. (06 Marks)

OR .
Explain with neat sketch Gifford Udall system of pre-stressing. (04 Marks)
Explain concept of load balancing m PSC design. (04 Marks)
A concrete beam of symmetrical I section spanning 8m, the width and thickness of flanges
arc 220mm and 60mm rcsPccnvcly, the overall depth of the beam is 410mm, thickness of
web is 80mm, the beam'is pre-stressed by a straight cable with an eccentricity of 150mm
with effective force of 150kN, the live and load on the beam is 2.5kN/m, raw the stress
distribution diagram at central section for the loaded beam. > (08 Marks)

‘Module-2
How do you estimate the loss of pre-stress due to :
1)  Elastic deformation of concrete
11) Shrinkage of concrete
i1) Friction between cable and duct. (06 Marks)
A PSC beam of 200mm x 300mm is pre-stressed with steel wires of area 320mm? located at
constant eccentricity of 50mm and carrying an initial stress of 1 100N/mm?, span of the beam
is 9m. Calculate percentage of loss of stress in wires if beam is post tensioned. If
Es = 210GPa, Ec = 35GPa, relaxation of stress in steel = 4.8%, shrinkage of concrete is
200 x 10°° per post tensioning, creep coefficient = 1.6, slip at anchorage is 1mm and friction
coefficient for wave effect is 0.0012/m. (10 Marks)

OR
List the factors mﬂuencmg deﬂectnons of pre-stressed concrete members. (06 Marks)
A concrete beam having a rectangular section of 150mm x 300mm is pre-stressed by a
parabolic cable having an eccentricity of 75mm at centre of span towards the soffit and an
eccentricity of 25mm towards top at support section. The effective force in the cable is
350kN. The beam supports a concentrated load of 20 KW at centre of span is addition to a
self weight. If Ec = 38GPa and span is 8m calculate : 1) short term deflection at centre of
span under pre-stress. Self weight and live load ii) long term deflection if loss ratios 0.8 and
creep coefficient as 1.6. (10 Marks)
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Module-3

Explain the different types of flexural failures observed is pre-stressed concrete beam.
(06 Marks)

A post tensioned beam with unbounded tendon is:of triangular section 400mm wide with an
effective depth of 800mm. The cross sectional area of pre-stressing steel is 2840mm”. The
effective pre-stress in steel after all losses.is 900N/mm”. The effective span of the beam in
16m. Determine the ultimate moment capacity of the section if fu = 40N/mm” using IS code
1343 recommendation. (10 Marks)

- OR
A pre stressed beam of rectangt;'faz;section of 250mm wide 1s to be designed for an imposed
load of 12kN/m on a span of 12m. The stress in the concrete must not exceed 17N/mm” is
compression or 1.4N/mm” in tension at any time and the loss of pre-stress to be 15 percent.
Calculate : i) minimum possible depth of the beam i) minimum pre-stressed force and
eccentricity. (16 Marks)

% & Module-4
Explain the mechanism of shear failure in PSC beams. (06 Marks)
A PSC beam of size 400mm x 1000mm is subjected to a shear force of 600kN under
working loads at support. The effective pre-stressing force in tendon is 800kN. The cable is
parabelic with zero eccentricity at support and 300mm below centriodal axis at midspan.
The span of the beam 12m. Estimate principle tension in concrete at support section and

design the shear reinforcement. Use M40 concrete. . " (10 Marks)
OR .
Explain different methods of improving shear resistance of PSC members. (04 Marks)
Differentiate between web shear, flexural and flexural shear cracks in PSC members.
(06 Marks)

The support section of PSC beam 150mm x 300mm is reciffﬁ%d to carry an ultimate shear
force of 120kN. The compressive stress at centriodal axis'is 5 N/mm? and fy, = 40N/mm’,
f, = 415N/mm’, cover to reinforcement 60mm. Design, the suitable shear reinforcement at

the section. - (06 Marks)

: Module-5
Write a note on Guyon’s method of computing the bursting stress in end block. (06 Marks)
The end block of a-post tensioned beam:is 80mm x 160mm. A pre-stress wire 7mm in
diameter stressedzwto%%lh2{70N/'mm2 has to be anchored against the end block at the centre. The
anchorage plate of size S0mm x 50mm, the wire bears on the plate through a female cone of
20mm diameter. Determine thickness of plate if permissible shear in concrete at transfer as
20N/mm’ and permissible shear in steel as 94.5N/mm’. (10 Marks)

. OR
A post tensioned PSC bema, 550mm x 550mm, four cables each made of 7 wires and 12 mm
diameter strands and carrying force of 1000kN are anchored by plate anchorages 150mm by
150mm located with their centre, at 125mm from the edges of the end block. The cable duct
is of 50mm diameter, fx = 45N/mm” and strength of concrete at transfer is 25N/mm’.
Permissible stress-for anchorage reinforcement is 260N/mm?. Design suitable anchorage for
the end block. (16 Marks)
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USN

15CV833

Eighth Semester B.E. Degree Examination, November 2020
Pavement Design

Time: 3 hrs. .ﬁ i Max Marks: 80

50, will be treated as malpractice.
=p

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Note: 1. Answer any FIVE full questions irrespective of modules
2. Use of IRC charts is permitted.

Module-1
Describe the characteristics of a pavement for eff'cmnt performance structurally and
functionally. (08 Marks)
What are the major differences between Flexible and Rigid pavements? (08 Marks)

Determine the thickness of pavement by single layer elastic theory so as to limit deflection
of subgrade to Smm due to

(1) Wheel load of 50 kN and contact pressure of 0.7 N/mm due to truck loading.

(ii) Wheel load of 5 kN and a contact pressure of 5 kN/mm? due to bullock cart loading.

(08 Marks)
A plate bearmg test was conducted with 30 cms plate dia on soil subgrade and on 15¢cm base

curve. The pressure yielded at 0.5 cm deflection are 1.25 kg/cm® and 4 kg/em’. Design a
pavement section of 5 kg/em® for allowable deflection of 0.5cm using Burmister’s approach.
(08 Marks)

Module-2
What are the major factors-affecting the pavement design? Explain briefly. (08 Marks)
Calculate the design repetition for 20 years period for various wheel loads equivalent to
2268 kg wheel load using the followmg data on a 4 lane load. The average daily traffic in
both the way 215.
Wheel load kg 2268 °~2722 3175 | 3629 | 4082 | 4596
% of total traffic volumes | 13.17.| 1530 | 11.76 | 14.11 | 6.21 | 5.84

(08 Marks)

[t is proposed to widen.an ex:stmg 4 lane NH section to 3 lane dual carriage way road.
Design the pavement for new carnageway for the following data:

[nitial traffic for both directions is* 4900 CVPD.  Expected growth rate 8%.
Design CBR =7%, VDF =4.5, Design life = 15 years. (08 Marks)
Design the pavement by KANSAS Triaxial method given.

E of subgrade = 90 kg/cm E of paving material = 900 kg/cm® ; Wheel load = 5100 kg ;
Tyre pressure = 7 kg/em® ; x = 1.5 cm , y = 0.8 cm. Calculate the thickness of pavement
layers of base course and sub-base course to be provided wing having an E value of 400 and
200 kg/cm® respectively. A& (08 Marks)

Module-3
What are the major structural and functional failures in flexible pavements? Explain each of
them briefly. (10 Marks)
Explain briefly the procedure of functional evaluation (Roughness) of flexible pavement
using Bump-Integrator. (06 Marks)

1 of2



10

15CV833

Explain the brief procedure for structural evaluation of a flexible pavement by Benkelman

Beam Deflection Studies with a neat sketch of components (10 Marks)

Explain the major factors affecting the design of a runway at Airports. (06 Marks)
Module-4

What are the various types of stresses acting on a rigid pavement? Briefly explain the

concept of ‘warping’ of cement concrete slab with a neat sketch. (08 Marks)

A concrete slab 7.5m long, 3.5m wide and 200mm thick is subjected to a temperature
differential of 12°C. Assume ‘K™ as 54 MN/m’, a = 10x10°%°C. Determine the warping
stress at interior, edge and comer region of slab. Take E = 30 GPa, p = 0.15, Radius of
loaded area = 150 mm. “ (08 Marks)

What are the major factors affecting the design of a cement concrete pavement? Explain
briefly. (06 Marks)
Design a dowel bar system for a cement concrefe slab for the following conditions:

Design wheel 4100 kg ;  Design load transfer = 40% : Slab thickness h =20 cm :

Joint width =2 c¢m :  Permissible flexural stress in dowel bar = 1400 kg/cm

Permissible shear stress = 1000 kg/em’® ; Permissible bearmg stress in concrete = 100 kg/em’

K value of subgrade = 8 kg/cm : LE= 3x10° kg/cm ; w=0.15 (10 Marks)
Module-5 ‘

What are the various types of failure in the Rigid pav&ément? Explain them briefly. (16 Marks)
Describe the major characteristics of Joints in cement concrete pavement. State the need for
joints. (06 Marks)

Explain briefly th“e various remedlal measures that can be adopted in maintenance of rigid

pavement. % (06 Marks)
What are the various types of'J(nnts in €C pavements'? Explain them briefly with neat
sketches (10 Marks)
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