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9.

10

Use of IS 1343, 784, 3370 and other relevant codes are permitted,
' Assume any missing data suitably.

Answer ALL questions, .
PART — A (10x2=20 Marks)

. Why high tensile steel is needed for prestressed concrete construction ?

Distinguish between’ pre tensioned and post tensioned prestressed concrete
members. '

. List the different type's of .ﬂex.ur-al failure modeslobserved in PSC beams,

What ave the different ways of improving the shear reSista'nce of structural concrete
members by prestressing technique ? - | |

List the various factors influencing deflections of PSC members,

How do you compute the bursting tension in an end block subjected to evenly
dis_tributed forces using Guyon’s method ? o o IR

List the advantages of composite construction.,
D'e_zfinie. the 'ter_nr.l : Coi}gio;'da_nt cable,
Lis_ﬁ the various stages to be considered in the desigh of PSC pipes.

. What is meant by partial prestressing ? -
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PART - B | - (5%x16=80 Marks) L 13. a) i) Explain with examples the offect of tendon profile on deflection of PSC beams.

11. a) i) Explain the concept of load balancing with suitable examples if) A PSC beam of rectangular section 120 mm wide and 300 mm deep spans
iy APSC b £ socti . . ' - ' over 6 m. The beam is prestressed by a straight cable carrying an effective

eam of section 120mm wide and 300mm deepis used overan effective force of 180 kN at an eccentricity of 50 mm. 1f it supports an imposed load of

4kN/m and modulus of elasticity of concrete is 38 kN/mm?2, compute the
deflection at the following stages i) upward deflection under prestress + gelf
weight and ii) final downward deflection under prestress + self weight +

gpan of. 6m to support a uniformly distributed load of 4kN/m which includes
~ self weight of the peam. The beam is prestressed by a straight cable carrying

a force of 180 kN and located mntrici o '
tocation of the pr . ocate at an (-accent1‘1c-1ty of 50 mm. Determine the ' imposed load including the effect of creep and shrinkage. Assume the creep
ocation of the pressure line and plot its position. coefficient as 1.8 : -
(OR) | | (OR) \ \
b) i) Listthe .varigustgrpes of losses of prestress encountered in PSC members. Obtain | b %%Z %r;igofskg;p&s;;iiﬁseigfj f\fggs:;z:fnigoargc?;;dgz:rgc??) f{nlrg(;l?gﬂ;
expressions for them.
i) A post _ . , diameter with their centres located at 75 mm from top and bottom of the beam.
ii) A post tensioned concrete beam 100mm wide and 300mm deep is prestressed The force transmitted by each anchorage being 2000kN. Compute the bursting
by three cables each with a cross sectional area of 50 mm? and an initial _ N tension and design suitable reinforcements according to 1S 1343 code provisions.
stress of 1200 N/mm2, All the thre bl ral ( { '
from the soffit of the b If th @ cables are ,ST’Ia,lght and located 100 mm ' " 14, a) Aprecastpre tensioned beam of rectangular section has a breadth of 100 mm
O e the ]:1 egm. the 'modular rz-xtlo is 6, calculate the loss of and depth of 200 mm. The beam with an effective span of 5 m 18 prestressed by
| n the ee cables ue'to (—:-,lastlc deformation of concrete for the following tendons with their centroids coinciding with the bottom kern. The initial force
C.E-lSBS. i) Simultaneous tensioning and anchoring of all the three cables ; _ in the tendon is 150kN. The loss of prestress may be assumed to be 15%. The
ii) Successive tensioning of the three cables, one at a time. beam is incorporated in a composite T beam by casting a top flange of breadth
: : _ ' 400 mm and thickness 40 mm. If the composite beam supports a live load of
12. a) i) Apre tensione 4T section has a flange 1200 mm wide and 150 mm thick, Th _ 8kN/m?, calculate the resultant stress developed in the precagt and in situ cast
width and depth of the rib are 300 mm and 1500 mm respectively. The HTS gﬁgiﬁf assuming the pre tensioned beam as propped during the casting of
bars has an area of 4700 mm?2 and is located at an effective depth of 1600 mm. ‘ . (OR)
If the characteristic cube compressive strength of concrete and tensile strength b) i) B xplai 1 the various methods of achieving continuity of PSC members

of steel are 40N/mm? and 1600 N/mm? respectively, calculate the flexural

strength of the T section. i) A continuous PSC beam ABC (AB=BC=10m) has a uniform rectangular

section with'a width of 100 mm and depth of 300 mm. The cable carrying an

_ 11) A PSC beam of rectangular section 150 mm wide and 300 mm deep is to be effective prestressing force of 360 kN is paralle] to the axis of the beam and
located at 300 mm from the soffit. Determine the secondary and resultant

designe(i1 to support an ultimafée shfear force of 130kN. The uniform prestress a o moment at th tral t. Ifthe b ts an imposed load of 1 5kN/
_across the section _128 5N/mm*; .g1ven the characteristic cube strength of (0 ‘(] m caﬁcuﬁlte fhfﬂeéils:ﬁf :érésseseati%r;:gg%?tm; of t,iles tl?)eam at B.
concrete as 40N/mm? and 8 mm diameter bars of Fe 415 grade, design suitable USRS ’ '

- gpacing for the stirrups conforming to IS 1343 r’qumniendations.' Assume B 1B ‘a)_ A PSC pipe is to be designed to withstand a fluid pressure of 1.6 N/mm?. The

- t_he cover to the reinforcement ag 60 mm. oo S - . diameter of the pipe is 1200 mm and shell thickness is 100 mm. The maximum
(OR) I T e o S DA compressive stress in concrete at transfer is 16 N/mm?. A residual compression
S : e SR B of 1 N/ mm? is expected to be maintained at service loads. The loss ratio is 0.8
PR - HTS wires of 5bmm diameter initially stressed to 1000 N/mm? are available for

b) A post tensioned PSC beam of rectangular section 250 mm wide and 580 mm i i
. o L use. Determine the number of turns of wire per metre length and pitch of wire

depth is to be designed for an imposed load of 12kN/m, uniformly distributed - - . o _ oo i

over a span of 12m, The stress in the concrete must not. exceed 17N/mm? in. - SR wm ne (OR)

" compressionand 1.4 N/mm? in tension at any time and the loss pres . AR L ' ' -

G B an prestress may _ E _ . i ] . . !
I i Gt bt b 9 Wt thesdanage i grneetie DRI
Lo ploaas an ind the minimum prestressing force and the eccentricity. A T R R “cracking and collapse in such members ?7- 8)

e 11) _Explain.the_ﬁbjectives and methqu’ofpar.i;i_al.p_restress.ing_ e B (8)




