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Question Paper Code : 91821

M.E. DEGREE EXAMINATION, JANUARY 2012.

First Semester
Structural Engineering
ST 9201 - CONCRETE STRUCTURES
(Regulation 2009)
Time : Three hours Maximum : 100 marks
Answer ALL questions.

10.

Use of IS 456 - 2000 code is permitted.

PART A — (10 X 2 = 20 marks)

What are the assumptions underlying the Codal moment co-efficients for
two-way restrained slabs?

Why is it necessary to limit deflections in reinforced concrete flexural
members?

Brief the signifieance of Strut and tie model.

‘What are the two necessary conditions to be met for using slab analogy method
of grid-floor systems?

List the three types of shear action that are to be checked in flat slab and flat-
plate design.

Sketch the division of load paths in simply supported rectangular RC slabs
according to Hillerborg's pattern.

What are the implications of moment redistribution in design?

Sketch the distribution of stresses along the corner diagonal in opening and
closing joints.

Specify the prin;:ipal design considerations that are to be followed to ensure
sufficient ductility of RC members.

The quantity of concrete used in a particular work is 40 m3. How is the
frequency of testing to be taken for the above work?
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PART B — (5 x 16 = 80 marks)

A rectangular beam of 6 m effective span, 250 mm wide and 550 mm
overall depth is to carry a uniformly distributed load of 15 kN/m
excluding self weight and a live load of 20 kN/m. Design the beam section
at mid span. Check the adequacy of the section for shear and perform a
check for deflection control. Materials used are M 20 grade concrete and

* Fe-415 steel reinforcement.

Or

A simply supported beam of rectangular section 300 mm wide by 700 mm,
over all depth has an effective span of 8 m. The beam is reinforced with
4 bars of 25 mm diameter spaced 50 mm apart on tension side at an
effective depth of 650 mm. Two nominal hanger bars of 12 mm diameter
are provided on the compression side at a cover of 50 mm. The beam is
subjected to a service load moment of 140 kN-m at centre of span section.
Using M-25 grade concrete and Fe 415 steel bars, calculate the shrinkage
deflection and maximum width of crack.

Calculate the moment to be carried by the boundary elements of a bar-
bell type shear wall using the following data.

Central web 3400 mm x 250 mm with two ends 380 mm x 760 mm each.
Axial force due to Dead and Live loads is 1950 kN and due to seismic load
is 250 kN.

Moment due to Dead and Live loads is 600 kN-m and due to seismic load
is 4800 kN-m.

Shear due to Dead and Live loads is 20 kN and due to seismic load is
700 kN.

Materials used are M 25 concrete and Fe 415 steel bars.

Or

DeaignaeorbeltosupportafactoredloadofmkNatudistanceof
200 mm from the face of a column 300 mm by 400 mm. Adopt M 25 grade
concrete and Fe 415 steel bars. Sketch the details of reinforcement in the
corbel.

Design the interior panel of a flat slab for a wave house of 24 m x 24 m
divided in to panels of 6 m x 6 m. Loading class is 5 kN/m2. Materials
used are M 20 concrete and Fe 415 steel bars.

Or
Design a rectangular slab 6.5 m x 4.5 m in size and simply supported at

the edges for a service live load of 4.5 kN/m2. Assume co-efficient of
orthotrophy (1) as 0.7, M 25 grade of concrete and Fe 415 steel bars.
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A RC slab is 105 mm thick with 20 mm cover to centre of steel. If the
positive steel reinforcement is 424 mm?%m, determine the approximate
moment-curvature diagram. Determine the ductility factor assuming
M 25 concrete and Fe 250 steel bars.

Or

State the assumptions made in the Baker’s method of analysis and

“explain the method for a four span continuous beam with udl.

Discuss briefly the longitudinal, transverse and special confining steel
required in columns with reference to ductility enhancement.

Or

Explain briefly the effect of high temperature on steel and concrete and
also on different types of structural members.




