Key for Design of Concrete Structures — I

Class: B.Tech. V Sem. Civil Engg.

i. Define secant modulus? What is the relationship between compressive strength a

modulus of elasticity of concrete as per 1S:456-2000
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ii. What is a modulus of rupture of concrete? In the absence of test data, how is it measured?
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iii. An isolated T-beam of flange width 2000 mm and rib width of 250 mm is loaded with 20

kN/m load inclusive of self weight. The span of the beam is 8 m and is simply supported.
Thickness of slab is 100 mm. Calculate the effective width of flange.
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v. What is an unsupported length and effectlve length of a column? y Mo @
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vii. A rectangular beam of size 300 mm x 450 mm effective is reinforced with 4 no. 16 mm
diameter bars in tension. If the grade of steel is (a) Mild steel, (b) Fe415 and (c) Fe500,
what is the corresponding limit depth of neutral axes?
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viii. A beam of rectangular section having a width of 300 mm and effective depth of
600 mm is subjected to ultimate shear at support is 100 kN. Assuming M-20 grade
concrete and Fe-415 HYSD bars. The beam is reinforced with four bars of 25 mm
diameter at centre, out of which two bars of 25 mm diameter are bent up at 45° near the
supports. The shear strength of concrete is 0.25 N/mm?. Estimate the capacity of bent up

bars that is to be considered in the design of shear reinforcement.
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iX. A short column 600 x 600 mm in section is subjected to a factored load axial load of
1500 kN. Determine the minimum area of longitudinal steel to be provided, assuming

M20 grade concrete and Fe415 grade steel.
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X. What is the difference between primary torsion and secondary torsion and give one
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