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Answer any five questions

All questions carry equal marks

N Explainload balanging-concept in {p{‘esgresspd concrete. ., K (18]
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-3, /Explaimwhy high strengthsteel and high strength‘concrete is needed in PSC s ™

- A post tensioned concrete beam of 100 mm wide and 300mm deep spanning over 10m
is stressed by successive tensioning and anchoring of three cables 1, 2 and 3
respectively. The cross sectional area of each cable is 200mm?, initial stress in the cable

. is, 1200 N/mm” apd m = 6. The first cable is parabolic.with the eccentricity 50 mm
INT 5 below centroidal axis at the centre/ of span and and/the 50mm above the!centroidal axis |

/7N /at support sections. The second ¢ablé is.paraboli¢ with'zero eccentricity-at.the support, " |
and an eccentricity of 50mm at the centre of span. The third cable is straight with
uniform eccentricity of SOmm below centroidal axis. Estimate the percentage loss of
stress in each of the cables if they are successively tensioned and anchored. [15]

4. A post tensioned simply supported beam of 8m span is provided with a curved cable of

4 N afea 800'mm’ with a’slop of 1 m'\)ZOatgach end nd.is initially §tr?ssedto 1200 g, /™
(] ’—3‘\‘ I" ![‘E—é‘.z" 2(_19 ’ N/ m‘fﬁ?}\calculate f'— \\\ x"v 3 i‘—_-\\ N _- VA

L / P | i Y et ! '
a) The loss of prestress due to friction if the coefficient of friction between duct and
cable is 0.5, wave effect =0.0015/m
b) The loss due to slip of 2mm at the tacking end during anchoring. The final force in

the cable and percentage loss of pretress due to friction and slip. [8+7]
A 8. APSCbeam 250m wide and lSmem"aeep carrigs anéffective pré-stressing force/of

AN\ 7 ;%362kN ~Shear foree at a}ectior}ﬁuﬁﬂ\é[\ warking Joad is 771kN. Effective pre-stress-at \ 7
' ’ the function is taken to be acting at an angle of sin™ 1/6 with horizontal. The external o
fibre stress is 7N/mm > at top and zero at bottom. If tensile stress is 0.7N/ mm* . Find

the spacing of 12mm vertical stirrups. Assume all the tension in concrete is to be

carried by the stirrups. [15]
& |“6 Ii\e suplzort secgib\n §,of z_x PSC bFQmS“og x 600)i\misto 2rc.esnst,\:\heax'lSOkN ‘P\e ! ------ m
/A7 jprestressat ceptroidal_axis is 5 Nimui Fek ~—40N/mgn’. The Sover fo tengion, |
reinforcement is 4Smm. Check the section for shear and design suitable shear
reinforcement. f,=1.5N/mm?* . [15]
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The end block of PSC beam 250 mm wide and 500mm deep in section is prestressed by
2 cables caring force of SOOKN each. One of the cable is parabolic, located 125 mm
below at the centre of span 10m and anchored at a point 125 mm above the centre line
af'the ends. The sécond Cable islff’s?g?t" [ocated 100;mmi from the bottorn of the beam,. ™
"l‘h'a\dig»tﬁ])ution, tate for the cables are 100 mm[_deeh and 250mm e, Calculate/the, l W

,,,,,,,

maximiim tensile stress along the axis of the beam using IS code method. ™ [15]

A rectangular concrete beam of cross section 300mm wide and 600mm deep is simply
supported over a span of 8m. it is prestressed by means of symmetric parabolic cable at
a distance of 120mm from the bottom fibre at mid span section. Initial prestress in the
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/) Makimum deflectioni-of the beam at transfer. [ R I A
b) Central concentrated force to be applied to nullify the above deflection.

Take E.=38kN/mm’ [15]
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