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2 Attempt any THREE of the following : 12

a) State four benefits when steel is used as a construction Tnatenal.
Also, list any four steel structures along with their function.

b) Derive the neutral axis co-efficient and moment of resistance .
constant for a singly reinforced balanced section having effective
depth ‘d’ and width ‘b’. Use M20 concrete mix and Fe4l15
steel.

¢) Diameter of steel is 20 mm, steel grade Fe415 and bond stress
1.2 MPa for plain bars in tension, calculate the development
length for bars in compression.

d) A rectangular RC beam of effective section 230 mm wide
and 400 deep is reinforced with 3 bars of 16 mm diameter.
Determine the shear resistance of concrete section, if beam
carries ultimate shear of 80 kN. Use M20 concrete of
Fe4l5 steel. Take, permissible shear stress in concrete equal
to 0.53 N/mm?.

3. Attempt any TWO of the following : 12

a) Determine the efficiency of Lap joint used to connect two
plates of 10mm thick. Use, Fe 410 grade for plate material
and 4.6 grade for bolts. Take, the end distance equal to 30 mm
and bolt diameter 20 mm with 50 mm pitch.

b) Define the under-reinforced over-reinforced and balanced
sections used in RC design and also state which section is
preferred and why. Draw a labelled sketch of stress block
diagram for a singly reinforced RCC section by showing
important parameters on it.

c) Calculate the lap of one plate having size 120 mm x 1( mm
over the another plate of size 180 mm x 12 mm which
transmits a pull equal to full strength of smaller plate. Assume
fillet weld of 6 mm size and welding is operated on three :
sides on the field. Use, yield stress as 250 MPa whereas ultimate
stress equal to 410 MPa in steel.
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4. Attempt any TWO of the following : L

a) A rectangular beam 250 mm wide and 550 mm deep with
effective cover of 50 mm is used as simply supported beam
of span 5 m. Calculate the central point load neglecting the
self weight of beam can carry, if it is reinforced by 4-bars of
20 mm diameter. Use, M20 grade of concrete mix and Fe415
steel grade.

b) A RCC beam with 230 mm wide is used as a cantilever of
span 4m and carrying udl of 5 kN/m throughout the span.
Design the singly reinforced beam using M20 concrete and
Fe415 steel.

¢) Calculate the spacing of 6 mm diameter mild steel of two

legged vertical stirrups for a simply supported beam of span

3.6 m with 230 mm x 350 effective in cross-section. The beam
is reinforced with 4-bars of 12 mm diameter on tension side
and are continued into supports of grade Fe415. The beam is
carrying total udl of 24 kN/m over entire span. Assume M20
concrete mix. Draw a cross-section showing reinforcement details.
Use, table if necessary for shear strength of concrete mix (t.).

% Pt 0.25 0.50 075 Y100
g in N/mm? 0.36 0.48 0.56 0.62
5 Attempt any TWO of the following : A

a) Design a simply supported RC slab for a hall 3.8m x 12m
clear dimension is supported on wall 230 mm wide all around.
The slab is subjected to live load of 3kN/m? along with
finishing load of 1 kN/m2. Use M20 concrete mix and Fe415
steel grade. No checks are allowed for the design and use
modification factor equal to 1.4. Draw sketch of cross-section
showing reinforcement details along shorter span only.

b) Calculate the reinforcement required for a RC slab panel of
6.3m x 4.5m is simply supported on all four sides. It has to
carry the live load of 4 kN/m? including self weight of slab.
Use M25 concrete and Fe415 steel. Sketch the cross-section
of slab along longer span only showing reinforcement details.
Use modification factor equal to 1.4 and bending moment
coefficients are o, = 0.085 and e 0.056. : PTO.
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