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PECI 5403

Seventh Semester Examination — 2012
DESIGN OF ADVANCE CONCRETE STRUCTURES
Full Marks —70

Time : 3 Hours
Answer Question No. 1 which is compulsory and any four from the rest.
The figures in the right-hand margin indicate marks.
1. Answer the following questions : 2x10

(a) Why is it desirable to eliminate eccentricity in loading on a footing of a

retaining wall to the possible extent by means of proper proportioning ?
(b) Whatis a retaining wall ? What are the functions of a retaining wall ?
(c) Whatis the purpose foi provision of a shear key ?

(d) Whatare the various types of deformations which take place in a structural

member subjected to external loading ?

(e) Draw the storey shear diagram for a 5 storeyed single bay frame.

(f) Define ductility. What are the various types of ductility. Explain.

(g) Differentiate among strength, stiffness and ductility as applied to RCC
structures.

(h) What for high strength steel is used in pre stressed concrete ?

(i) What are the various types of reinforced concrete water tanks used in

practice ? Draw the figure of the c/s for any one type.
() Explain various types of IRC loadings.
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2. Design and detail the stem of a cantilever retaining wall considering the input data
as mentioned below. 125
Height of bank of earth above ground level =4 m, backfill surface is horizontal.
SBC value of soil at a depth of 1.5 m is 150 kN/sq m, unit weight of backfill is
20 kN/sq m, angle of shear resistance is 30 degree, coefficient of friction

between soil and concrete is 0.5. assume any other data if required.

3. Athree storied residential building 40 m x 30 m is to be constructed in Chennai
on rocky soil. Calculate the lateral forces and storey shears in an outer frame
due to earthquake loading using the given data.

Bay width = 5 m c/c, frame spacing = 4 m c/c, floor thickness including finish =
18 cm, all column size = 40 cm x40 cm, girders below floor slab =35 cmx40 cm,
live load = 3.0 kN/m2, damping = 5%, each floor height is 3.25 m. Assume any
other data if required. 125

4. DesignaRCC slab culvert for flexure to suit the following data. Carriage way two
lane = 7.5 m wide, clear span =6 m, wearing coat = 80 mm, width of bearing =
350 mm, diameter of reinforcement bars = 24 mm, clear cover to reinforcement
bars = 35mm, grade of concrete = M25, grade of steel = Fe 415. DesignBM =
200 kNm. Show the detailing of reinforcements in transverse and longitudinal
directions. 12:5

5. Arectangular RCC beam carries a distributed live load of 24 kN/m and a dead
load of 20 kN/m. The design bending moment and shear force due to earthquake
loading is 65 kNm and 42 kN respectively. Design the beam for flexure and shear
adopting ductility requirements. Show the reinforcement detailings. 125

6. A pre stressed concrete beam ‘of 25 ¢cm x 40 cm has a span length 6 m
subjected to uniformly distributed load of 5 kN/m and a concentrated load of
10 kN at a distance of 2 m from left end excluding self weight. A horizontal tendon
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is applied with a pre stressing force of 100 kN at a distance of 75 mm above the

soffit. Calculate the resultant stresses at top and bottom fibres at the section,

where the concentrated load acts. Draw the stress diagrams separately.  12.5

7. Write short notes on any four the following : 3.125x4
(a) importance of ductility in seismic design
(b) basic design requirements for water tank design
(c) types of losses in pre stressing
(d) typesand components of bridge
(e) impact factor for design of bridge.
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