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E'E 1 a rences between pre-tensioning and post-
s8g & & (05 Marks)
'gu L b. Explain w1th ne_at sketch Gifford Udal system of pre-stressing. (05 Marks)
i 5 c.  What is pressur reline? plot the pressure line for a simply supported rectangular beam of size
5 o bxh subjected to uniformly distributed load and pre-stressed by a force P at a constant
_g:S s ~ f h/6 such that bottom fibre stress at midspan due to all loads and P equal to
= E (06 Marks)
@ =
5 g \
g8 2 a. Explain the concept of load balancing in pre- str ed concrete d651g (06 Marks)
&2 b. A concrete beam of symmetrical I section Qf simply supported span 10m has width and
"‘; 5 thickness of flange 250mm and 80mm r“spectlvely thickness of web is 80mm and overall
£ % depth of section+is 500mm. The beam“is pre- -stressed: y” a parabolic cable with an
25 eccentricity of' l,SOmm below cen 1odal axis at mldspan ‘and concentric at supports. The
g% initial and ﬁnal pre-stressing force in the cabl eis 250°kN and 200 kN respectively. The
é £ beam supports a live load of 3 kN/m. Calculate the'fibre stress in concrete at transfer and at
8 5 workmg Ioads sketch the stress distribution (10 Marks)
2 Module-Z
8 =
59 e . gy,
o'y 3 Llst the various Atypes of losses in pre- stressed concrete members. Explain the types of loss
£ 2 " of pre-stress in post tensioned members only. (06 Marks)
g? b. A PSC beam 200mm x 300mm is pre-stressed with wires of area 300mm? located at an
S i eccentricity:of T00mm below centrlodal axis at midsapn and zero at supports. Initial pre-
8 & stress in the.wires is 1 kN/mm?. The span of the beam is 10m. Calculate the loss of pre-
— o stress and total percentage qf loss of pre-stress in wires if i) the bema is pre-tensioned ii) the
2 beam is post tensioned,; usu}“ the followmg data :
é Grade of concrete Mo, Es = 210 kN/mm? shrinkage strain in concrete for pre tensioned
g member = 300 x 10° Age of concrete at transfer for post tensioned beam = 8 days, creep
é coefficient = 1.6:8lip at anchorage = 2mm coefficient of friction between concrete and

cable duct = 0.55: Friction coefficient for wave effect = 0.0015/m. (10 Marks)

1 of 3




15CV82

\«

OR

4 a. What are the factors affecting deflection of a PSC.beam? (04 Marks)

A PSC beam span supported over a span of 8m is of rectangular section of size
150mm x 300mm. The beam is pre- stressedzfy a parabolic cable having an eccentricity of
80mm below centriodal axis at mid span and 30mm above the cenmodal axis at the ends.

The intial pre-stressing force in the cable is 350 kN. The beam suppbrts a concentrated load
of 10kN at midspan and uniformly dlstrlbuted load of 2 kN/m over the entire span. Grade of
concrete is Myo. Estimate the followmg deflection :

beam : ofﬁzﬁ 5m span. If My co e is used and f, = 1600 MPa, find the ultimate ﬂexural
strength of the section. : (08 Marks)

b. A post tensioned bounded Tee section has a ﬂange w1dth of 800m and thlckness of 250mm.
The thickness of web is“200mm. The area of high tensile wirevis 4000 mm? located at
1200mm from top of flange The characteristic” strength of steel.and concrete are 1500
N/mm? and 40 N/mm respectively. Cal :Iate the ultlmate moment capacity of the section
using IS 1343 recommendatlon (08 Marks)

'*OR

6 Des1gn a pre -stressed concrete beam as Type-1 member to carry a superimposed load of
12 kN/m over a simply supported span of 25m. The germmsnble stress in compression for
conérete at transfer and working loads are 14 N/mm” and 12 N/mm? respectively. Initial

“stress in pre-stressing .cable is 1000 N/mm?. Loss of pre-stress is 20%. Adopt Freyssenet
¢ables each of 12.wires of 5 mm diameter.> (16 Marks)

7 a. Explain different methods of "improving shear resistance of PSC members. (05 Marks)
Explain the mechanism Ofsﬁear failure in PSC beams. (05 Marks)

The support section of PSC beam 120mm x 250mm is required to carry an ultimate shear
force of 70kN. / he _compressive stress at the centriodal axis is 5SMPa and fx = 40 MPa,

fy =415 MPa cover to reinforcement = SOmm. Design the suitable shear reinforcement at the
sectlon as per,IS'— 1343 recommendation. (06 Marks)

20f3




10

o e

15CV82

OR

Differentiate between web shear, flexural and ﬂexure shear cranks in PSC members with
neat sketches. (06 Marks)

A PSC beam 300mm x 1000mm is subjected to.a shear force of S00kN under working loads
near support section. The effective pre stressing force in the tendoni is 800kN. The cable is

i

parabolic with zero eccentrlclty at support and 300mm below centr
The span of the beam is 12m. If

concrete at support section and if re

al axis at mldspan
o concrete is used estimate the principal tension in
red design the shear reinforcement. (10 Marks)

‘Module-5

Write anote on anchorage Zo stresses.

.....

(0S5 Marks)
(0S5 Marks)

««««««

400mm x 400mm: Wlth their centre loctaed at 250mm from the top and bottom edges of the
beam. The. Jaekmg force in the cable is/ 3000kN. Design a suitable anchorage zone
remforcement as per [S-1343 code prov1s1ons (06 Marks)

&£

A pre tensioned rectangular beam of size 120mi )
of 6m. The beam is prestressed by tendons carr
at a constan eccentrlclty of 40mm. The | re-stress is assumed to be 15%. The beam is
incorporated in a.composite T-beam b; mg a top ﬂange of 450mm wide and 40mm
thick. Live load on composite beam, i s 8kN/m Calculate:the resultant stress developed in
the beam assummg ‘the pre tensmne eam is unpropped durmg casting of top flange 1f the

upported over a span
on initial pre-stressign force of 225 kN

16 Marks)
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