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M.E DEGREE EXAMINATIONS: JUNE 2016

(Regulation 2015)

Second Semester
STRUCTURAL ENGINEERING
P15SETE15Pre-Stressed Concrete

(IScodes: 1343,3370,784,3935 are permitted)

COURSE OUTCOMES

CO1: Design prestressed concrete structures for fleandeshear
CO2: Analyze and design of anchorage zone

CO3: Analyze intermediate prestressed concrete structure

Time: ThreeHours

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

1. The ultimate tensile stress in the wire is __/mi. Co1
a) 250to 500 b) 750 to 1000
C) 500 to 750 d) 1000 to 1500
2. In designing PSC flexural members, the breafltompression flange is determined CC1
on the basis of
a) Ultimate shear strength b) Ultimate tensilersgth
c) Ultimate flexural strength d) Ultimate bearistgength
3. Large magnitudes of torsion are better resigjeselecting beams of . Co3
a) Rectangular section b) Hollow box-girder sattio
C) I-section d) Square section
4. Match List | and List Il Ccc2
List 1 List 11
Grade of In situ concrete Allowable flexural tensile stress,
N/mny
A. M25 I.4.4
B. M30 ii. 3.6
C. M40 iii. 3.2
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D. M50 iv. 5.0

A B C D
a) iii [ i iv
b) iii ii [ iv
C) iii iv ii [
d) [ iii iv i

As per IS code 3370 Part lll, liquid retainirigustures prescribes a least minimum CO3

load factor for collapse is :

a) 1.25 b) 3.0

c) 20 d 25

Loss of stress due to friction depend upon : co1
a) Modulus of elasticity of concrete b) Relaxatairsteel

C) Coefficient of friction d) Modulus of elastigiof steel

Assertion A: The Indian standard code IS: 6986l provides for a load factor of 2.5802
for transverse bending strength.

Reason R: The load factor required for strengthsamdiceability.

a) Both A and R are correct b) Only R is correat A is incorrect

C) Only Ais correct and R is incorrect d) BotlaAd R are incorrect
Prestressing a concrete beam with sloping ecucables . CC3
a) Increase the shear strength b) decrease the sthength

C) Increase the flexural strength d) decreasd¢haral strength

(i) The main reinforcement in the anchorage zimld be designed to withstand theCO2
bursting tension, which is determined by the trense stress distribution on the
critical axis.

(ii) Usually coinciding with the line of action ¢ie largest individual force.

a) Both (i) & (ii) are true b) (i) true and (iiplse

C) Both (i) & (ii) are false d) (i) false and (iue

Composite construction using P.S.C and casturconcrete is adopted in Co3
a) Water tanks b) Bridges

c) Pipes d) Poles

PART B (10 x 2 = 20 Marks)
List the various types of tensioning devicesdus prestressed concrete. Cca1
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Explain why high strength concrete is usedr@sfressing.

List the various methods of improving the shrearstance of structural concrete
members by prestressing techniques.

Discuss losses due to prestress and post m@mgio

List the various advantages of continuous beam.

Draw the typical tensile —stress distributioran end block with single anchorage.

Explain Guyon’s theorem of Linear transformiasio
List the critical load conditions for designpuiles.
Discuss shapes of prestressed concrete tanks.

Discuss why differential shrinkage occurs impaosite constructions.

PART C (6 x5=30Marks)
A prestressed beam 100x250mm is subjectedlitee doad of 2.5kN/m over a
span of 6m. Find out the prestressing force reduwmenullify the stress (i) if it is

concentrically applied (ii) if it is applied at &ecentricity of 40mm.

A prestressed beam of 120x300mm spanning d¥erid axially prestressed by
an effective force of 200kN. It supports an udl5&N including self-weight.
Compare the magnitude of principal tension develapebeam with and without

axial prestresss.

Draw a neat sketch showing various transferpistress in pre-tensioned

member and post tensioned member.

A pretensioned beam of 150x250mm is prestressed @itwvires of 8mnp
stressed to 1200N/nfoEs=2.1x18N/mn?. Ec=3x10N/mn¥. Calculate the loss

due to elastic deformation. Take e=60mm.

Calculate the transmission length of a pretensiember with the following
data:

Span=50m¢ =7mm, u =0.1p:=0.15,v=0.3, Es=210kN/mf) Ec=30kN/mn,
fou=1500N/mnf, f,i=70% £, fpe=60% .

Determine the design concept of partial presing.
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Answer any FOUR Questions
PART D (4 x 10 =40 Marks)
A rectangular beam of 250 x 350 mm is prestress#d M0 wires of 5mnp wire
located at a distance of 100mm from the soffit 8ndires of 5mng located at
50mm from the top and the stress in the wire iSNgB0T It is subjected to a live
load of 5kN/m over a span of 7m. Find the stress@and bottom.
a) Without live load
b) With live load

A post tensioned beam of 250mm wide is to lsggded from an imposed load of
13kN/m uniformly distributed over a span of 1m. Téieess in the concrete
should not exceed 17.5N/minin compression and 1.5 N/minin tension.

Loss=15%. Design the section using Magnels method.

A composite T-beam of 5m span with rib of 103@2m and in-situ slab of
350x40mm. if it is prestressed by a straight calite an eccentricity 50mm and
carrying an effective force of 150kN is subjected live load of 3.5kN/m.

Calculate the deflection for un propped and proppeodnditions, if

Ecp=35kN/mn and Ecc=30kN/mr

The end block of prestressed beam 100 mm xn2@0supports an eccentric
prestressing force of 1000 kN, the line of whiclincaes with bottom kern of
the section. The depth of anchor plate is 50 mntimtase the magnitude and

position of principle tensile stress. Design sugakinforcement

A cylindrical tank of 35m interval diameterrexjuired to store water for a depth
of 8.5m. The permissible compressive stress in ret@cat transfer =14N/mm
and the minimum compressive stress under workirid\Nisnnt. n =0.80. 5mng
wires with initial stress of 1000N/nfmare available for circumferential winding
and Fresyssinet cables with 12 wires of &mare stressed to 1200N/rfrare
available for vertical prestressing. Design thektarall with hinged face, fck
=40N/mnf.
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