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M.E DEGREE EXAMINATIONS: JUNE 2015
(Regulation 2014)
Second Semester
STRUCTURAL ENGINEERING
P14SETEOS3Prestressed Concrete

(Use of IS: 784, 1343, 3370, 3935 and all relexaxles are permitted)
Time ThreeHours Maximum Marks: 100

Answer all the Questions:-
PART A (10x 1=10Marks)

1. High tensile steel is basically [K2]
a) Low carbon steel b) Low manganese steel
c) High carbon steel d) High manganese steel
2.  Curved cables can be used in [K2]
a) Pretensioned members b) Externally prestresssdber
c) Posttensioned member d) Internally prestressadber
3.  High tensile bars threaded at ends are used in [K2]
a) Freyssinet system b) B.B.R.V System
c) Gifford Udall system d) Lee-McCall system
4.  Match List | and List Il [K2]
Listl List 1l
A. Pretensioning i Initial strength of concrete
B. Post tensioning ii. final strength of concrete
C. Shrinkage loss iii. time independant
D. Creep loss iv. time dependant
A B C D
a) [ I ii v
b) i i ii v
C) [ il v ii
d) v [ ii il
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10.

11.
12.
13.
14.
15.
16.

Assertion (A): In a pretensioned beam there lads of stress due to friction

Reason (R): Anchorage slip and elastic deformatitimot occur in pretensioned beam
a) Aistrue. R is false b) Aistrue. But R id tloe correct reason
c) Aistrue and R is correct reason d) Aisfalse

Tendon splices are required in

a) Hoyer’s long line prestressing b) Medium spesspessed members

c) Short span prestressed members d) Long spatigsged members
Resultant stress in the cross section of drpssed beam comprises of
a) Prestress + dead load stress + live lodr) Prestress + dead load stress

stress
c) Prestress + live load stress d) Dead loade+lbad stress
A concentrated live load at centre of span pfestressed concrete beam can be counter
balanced by selecting

i. Straight cable profile

il. Parabolic cable profile

iii. Linearly varying profile with zero eccentricity eéntre of span.

a) i b) i

c) i d) i,i,ii

Maximum permissible final deflection of a beanosld not exceed
a) Span/350 b) Span/250

c) Span/150 d) Span/480

Horizontal or axial prestressing of concretarbge
a) Reduces the shear strength of member b) Heffex on the shear strength
c) Increases the shear strength d) Either increadecreases the shear

strength

PART B (10 x 2=20 Marks)
Explain why high strength concrete is needegbfestressing.
Classify the three classes of prestressed etmstructures.
Explain what is meant by a pressure line.
Explain what is the effect of shear on presgdsoncrete sections.
Explain why tertiary moments are caused inestpessed frame.
Describe what is meant by transmission leriggi.the factors influencing transmission
length.
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17.
18.
19.
20.

21.

22.
23.
24.

25.

26.

27.

28.

Describe the different ways of improving shesistance of structural members by prestress. ;] [K

Explain what is meant by unpropped construction [K2]
Explain when a cable profile is considereddéabncordant. K
Describe the causes of differential shrinka&ageoimposite construction. K

PART C (10 x 5= 50 Marks)

A rectangular concrete beam,100mm wide by 25@®ep, spanning over 8m is prestressed[K 4]
by a straight cable carrying an effective prestrgsirce of 250kN located at an eccentricity

of 40mm. The beam supports a live load of 1.2kNZalculate the resultant stress distribution
for the central cross section of the beam. Theitleatconcrete is 24kN/fh Estimate the
magnitude of the prestressing force with an ecaatytiof 40mm which can balance the

stresses due to dead and live loads at the botboendf the central section of the beam.

Explain Magnel’s Investigations on anchorageezstresses K
Explain what are cap cables. Where are theyuse [K4]
Explain the Indian Code recommendations fordsgn of reinforcements considering [K3]

shear, bending and torsion

The cross-sectional area of an unsymmetrieabpessed | beam designed to carry a centra]K 3]
point load on a simply supported span of 15m is00®4mnft. The second moment of area is
equal to 197 x 10 8 mmThe overall depth of the section is 900 mm, wfigh centroid located

at 520 mm from the soffit. The maximum permissitiesses are 14 N/nfrim compression

and zero in tension. The loss ratio is 0.8. Eseéntla¢ breadth of a rectangular section, having
the same depth designed for the same loading.

A continuous beam ABC (AB=BC=10m) has a reatdargsection 400 mm wide by 650 mm [K]
deep. The beam is pre-stressed by a concordarm lsabing a cross-sectional area of 1200
mn?, located 50 mm from the soffit at mid-span poamtsl 50 mm from the top of beam at B.

If the beam supports two concentrated loads ofkkD@ach at mid-span points, Estimate the
load factor against collapse assuming elasticidigton of moments

A two span continuous prestressed concrete beach span being 8 m. The cross sectiorfKs)
rectangle 150 x 300 mm. The prestressing cablanallpl to the axis of the beam, located at
100 mm from the soffit. It carries an effective giressing force of 400 kN. Locate the
pressure line.

Design a prestressed concrete pile, carryingxal load of 3000 kN. The length of the pile &)
10m. The specified cube strength of concretg £ 40 N/mnf. The permissible effective

prestress shouldnot exceed 5 N/mm
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29.
30.

31.

32.

Explain what are the various types and crosses&l shapes of pre-stressed concrete piles? 3] [K

Explain the advantages of pre-stressed conpilete [K3]

PART D (2x 10 = 20 Marks)

Two simply supported beams AB,BC =10m of regtdar section200 mm x 600 mm [K4]
each post tensioned by means of two parabolic saBRe300kN,with e=0 at the support
and 150 mm at midspan are converted in to contisilbmam by tensioning a parabolic
cap cable carrying a force of 300 kN. The endshefdap cable are located at 3m from
the central support. The cable center is 50 mm fiteentop of the beam over the central
support B. Calculate the secondary moment at Baleothe thrust line. Evaluate the

resultant stress along the top and bottom of tlaenbe

Design a non cylinder prestressed concreteqdip@0mm internal diameter to withstand [Kg]
working hydrostatic pressure of 1.0 N/mmsing 2.5 mm high tensile wire stressed to

1000 N/mnf at transfer. Permissible max and min stresse®irete at transfer and

service loads are 14 N/ninand 0.7 N/mrh Loss ratio is 0.8.Calculate also the test
pressure required to produce a tensile stress 7oNImnt in concrete when applied
immediately after tensioning and also the winditigss in steel if Es = 210 KN/nfm

and Ec = 35 N/mf
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