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Eighth Semester B.E. Degree Examination, Junc/July 2019
Design of Pre-Stressed Concrete Elements

Time: 3 hrs.

Note: L Answer any FIVE full questions, choosing
ONE full guestion from each modu
2. Use of IS 1343 is permirted.

Module-1

N pre-tensioning and post-
(05 Marksy
(05 Marks)
ted rectangular beam of sive
d by a torce P at a constant
due to all loads and P equal 1o

I a Define pre-stressed concrete. Write any three diffe
ensioning.

b. Explain with neat sketch Gitford Udal svstem of

¢.  What 1s pressure line? plot the pressure hne for

bxh subjected to uniformly distributed lo

cccentricity of h'é such that bottom fibr

ZLTO. (06 Marks)
2 a.  Explain the concept of load balafii ressed concrete design. (06 Marks)
b. A concrete beam of svmmetrical™®secti I simply supported span 10m has width and

thickness of flange 250
depth of section is 5
cccentricity of 150
intial and linal pr
beam supports a
working loads g

ectively, thickness of web is 80mm and overall
eam 1s pre-siressed by a parabolic cable with an
dal axis at midspan and concentric at supports. The
n the cabl cis 250 kN and 200 kKN respectivelv. The

(10 Marks)

ealing of identification, appeal w evaluator and /or equanons witten eg. 4208 = 30, will be wreated as malpractice.

3 a il losses in pre-stressed concrete members. Explain the tvpes of loss
ensioned members only. (06 Marks)
b. mm = 300mm is pre-stressed with wires of arca 300mm- located at an

icity o T00mm below centriodal axis at midsapn and zero at supports. Initial pre-
the wires is | kKN'mm~. The span of the beam s 10m. Calculate the loss of pre-
total percentage of loss of pre-stress in wires 1f 1) the bema is pre-tensioned i) the
beam 15 post tensioned, using the following data :

Grade of concrete My, Es = 210 kKN/mm’” shrinkage strain in concrete for pre tensioned
mi@nber = 300 = 107° Age of concrete at transfer for post tensioned beam = 8 davs, creep
coelficient = 1.6 Shp at anchorage = 2mm coellicient of friction between concrete and
cable duct = 0.55. Friction coclTicient for wave effect = 0.0015 m, (10 Marks)

. ANy ey

lportant Xote : 1. On completing vour answers, compulsorily draw disgonal cross mes on the remaining blank pages.
o
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4 a. What are the factors affecting deflection of a PSC beam?

b. A PSC beam span supported over a span of 8m is ol rectangular section
130mm = 300mm. The beam is pre-stressed by a parabolic cable having an cccentricity o
B0mm below centriodal axis at mid span and 30mm above the centriodadmasis at thegends.
The intial pre-siressing force in the cable is 350 kN. The beam suppog ' mﬂad
ol TOKN at muidspan and uniformly distributed load of’ 2 kN/m over th
conerete 1s Ma. Estimate the following deflection :

Grade of

1) Short term dellection due to pre-stress and sell’ weight
) Long-term deflection due 1o pre-stress, self weight and
loss of pre-stress and taking creep coetficient of 1.80
ut) Check the deflection as per IS 1342-1980 requirem

s, allowing 20%

(12 Marks)

Module-3

is pre-stressed by 7 wires of
ive stress of 1200 N/mm~. The

00 MPa. find the ultimate flexural
(08 Marks)

Vidth o 800m and thickness of 250mm.
igh tensile wire is 4000 mm® located at
istic strength of steel and concrete are 1300
¢ the ultimate moment capacity of the section
(08 Marks)
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hmm 15 of 7.5m npun. If M concrete |
strength of the section.

b. A post tensioned bounded Tee secd
The thickness ol web 1s 200
1200mm from top of tlange.
N/mm” and 40 N'mm" respecti
using I5 1343 recommen

oncrete beam as Type—l member to carry a qup-:rimpmed load of
1 orted span of 25m. The permissible stress in compression for
conerete at ransSiging wking loads are 14 N/mm* and 12 N/mm® respectively. Initial
' able is 1000 N/mm®. Loss of pre-stress is 20%. Adopt Freyssenet
s 0 5 mm diameter. (16 Marks)

6 Design a pre- -Stres?

Module-4
7 different methods of improving shear resistance of PSC members. (05 Marks)
Lxp ¢ mechanism of shear failure in PSC beams, (05 Marks)

The support section of PSC beam 120mm = 250mm is required to carry an ultimate shear
&:. of T0kN. The compressive stress at the centriodal axis 1s SMPa and fo = 40 MPa.
I, =415 MPa cover to reinforcement = 30mm. Design the sutable shear reinforcement at the
section as per 1S — 1343 recommendation. (06 Marks)
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8 a. Differentiate between web shear, flexural and flexure shear cranks in PSC memb
ncat sketches. {06\

b. A PSC beam 300mm x 1000mm is subjected to a shear force of SO0KN under working loads
near support section. The effective pre stressing force m the tendon s 3 e colile is
parabolic with zero eccentricity at support and 300mm below centrig 'I'Il';:-'h]i"‘ili.ﬁ-

The span of the beam is 12m. I May concrete 15 used estimate the
concrete at support section and it required design the shear reinforg

Module-5

9 a  Write a note on anchorage zone stresses (03 Marks)
b. Explain end zone remnforcement. (05 Marks)
¢. The end block ol a post tensioned beam 30Umm = yre-stressed 2 cables each

comprising of 3 wires of 7mm diameter. The cable by square anchor plates
400mm = 400mm with their centre loctacd at 2§ top and botlom cdges of the
beam. The jacking force m the cable 1s 30 a suntable anchorage zonc
remforcement as per 15-1343 code provis (06 Marks)
10 A pre tensioned rectangular bea mm % 240mm 15 simply supported over a span

of 6m. The beam is prestressed
al a constan eccentricity of
incorporated n a comp
thick. Live load on ¢
the beam assuming e
modulus of elasticit
3SKN/mm” resped

rrving on initial pre-stressign force of 223 kN
' pre-stress is assumed 1o be 15%. The beam is
sting a top flange of 430mm wide and 40mm
is 8kN/m". Calculate the resultant stress developed in
beam is unpropped during casting of top flange if the
portion and the pre tensioned beam are 28 kN mm™ and
ek the composite T-heam for mit state of deflection.

{16 Marks)

L B B O B

Jof3

BRANCHES | ALL SEMESTERS | NOTES | QUESTON PAPERS | LAB MANUALS
A Viuresource Go Green initiative



