INSTITUTE OF USN

TECHNOLOGY
Internal Assesment Test — 3
Sub: Design of Pre-stressed Concrete Structures (PSC) Code: 10CV74
Date: | 18/11/2017 Duration: |90 mins Max Marks: |50 Sem: |7 Branch: |CIVIL

Answer any FIVE Full questions , USE of IS 1343 -1980 is Permitted , Density of Concrete = 25 KN/ Cu. M

Using Two Critical Conditions ( Max Prestress at Minimum Moment And Min
Prestress at Maximum Load) Derive the mathematical Expression to Find Minimum
Section Modulus , Prestressing Force and Eccenticity of Cable.

Explain Limiting Zone For Pre- stressing Force and Give 4 equations for calculation
of Eccentricity.

Sketch the classification of Zones of failure under Shear for a cracked beam? Explain
reasons for formation of Web Shear Cracks?

A PSC rectangular beam 250mm x 450mm deep is prestressed by a parabolic cable
having an eccentricity of +75mm at center span and -25mm at support. Effective
prestressing force = 400KN , span = 9m , beam supports a Live load of 3 KN/ M in
addition to self weight. If Ec = 38Kn/ mm”2 , calculate (a) short term deflection at
center span due to LL +DL+PS (b) Long term deflection take loss ratio = 0.8 , creep

coefficient = 1.6
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A Pre tensioned, PSC rectangular beam 500mm x 900mm ( effective depth) have Ap
= 3200 sq.mm , effective prestress in the steel after all losses is 1100 N/ sq.mm , Fck
= 40N / sq.mm . estimate ultimate moment of resistance of section using IS 1343-
1980

[10]
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A Concrete beam of rectangular section 200mm x 650mm depth is pre-stressed by a
parabolic cable located at an eccentricity of 120mm at mid span and zero at support.
If the beam has a span of 12m and carries a UDL Live load of 4.5KN/M , find the
Effective Pre-stressing force necessary for ZERO Shear stress at the support section.
For this conditions calculate the principal stresses . the density of concrete = 24KN/
Cum. Take Load factor = 1.5

[10]

The support Section of a PSC Beam is 150mm x 300mm is to resist a shear of
100KN. The prestress at centroidal axis is SN/Sq.mm. Fck = 40N/Sq.mm . the cover
to tension reinforcement is 45mm. Check the section for Shear and Design suitable
shear reinforcement . USE IS 1343-1980

A post tensioned PSC Beam 300mm wide is to be designed as a rectangular beam to

support a Live Load of 18 Kn/ M. Beam is simply supported over a span of 20m.
the load factor for Live Load and Dead load is 1.5. The stresses in Concrete must not
exceed at all stages , for compression is 15 N/sqmm and for Tension it is ZERO. ,
Loss factor is 0.8 , ultimate tensile stress in steel is 1600N/ Sq.mm , partial safety
factor for steel = 1.15. Use llwire strand of 7mm dia. Design the beam and
determine Zmin , P min, Eccentricity e and Number of Tendons
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