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STRUCTURAL ENGINEERING-III (RCC AND STEEL) DESIGN AND DRAWING

 (Civil Engineering)

Time: 3 hours






Max. Marks: 80

1.
Answer ONE question from Part-A, and any THREE questions from Part –B.

2.
Part-A carries 32 Marks, and Part-B carries 48 Marks.

3.
Assume the missing data suitably and mention the same.

---

PART- A
1.
The Slab Panel of an R.C.C. T-beam and Slab deck is 2.5m wide between main beams and 4m long between cross girders.  Design the R.C. slab for I.R.C. class A leading.  Use M 20 and Fe 415.  Sketch the reinforcement details in the slab neatly to some suitable scale.
(OR)
2.
Design stringers of a bolted steel deck rail bridge of span 36m for two lane broad gauge main line loading.  The yield stress of steel is 250 N/mm2.  Assume the necessary data.  Give neat sketches to show the complete details of the bridge to some suitable scale.
PART-B

3.
A suitable stair has to be located in a stair case hall 6.1m long, 3.66m wide and 3.66 m high with a door 1.1 m wide in each of the longitudinal walls.  The doors face each other and are located with their centres at a distance of 1 m from the respective corners of the stair case hall.  Assuming that it is a public building, design the stair.  Adopt Fe 415 and M 20.
4.
Write short notes on the following:

(i)
Geometrical stairs

(ii)
Dog-logged stairs

(iii) Open-newel stairs

(iv) Bifurcated stairs

5.
Design the cylindrical wall of a cylindrical water tank of 5.75 m diameter and   2.8m height.  The tank is supported on ring beam which in turn is supported by six columns.  The top of the tank is open.  Use M 20 and Fe 415.
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6.
Design a R.C.C. chimney of height 80m.  The external diameter of shaft is 4m at the top and 5m at the base.  The chimney is to be designed for wind pressure in Mumbai area.  Design only the bottom section. Use M 20 and Fe 415.
7.
Design a ring beam, under the cylindrical wall of an elevated R.C.C water tank, supported on eight equally spaced columns.  The superimposed load on the beam is 25kN/m.  The centres of columns lie on a circle of 12m diameter.  Use M 20 concrete and Fe 415 steel.
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PART-A
1.
Design a Solid Slab bridge for IRC class ‘A’ loading for the following data:



Clear Span



=
6.5m



Clear width of road way

=
7.5m



Average thickness of wearing coat
=
75mm

Use M25 Grade of concrete and Fe415 steel draw the cross-sectional view of the slab indicating the reinforcement details to some scale.
(OR)
2.
Design the bottom slab of a box-culvert to be constructed 2.5m below the ground level when the culvert is full of water.  The internal dimensions of the culvert are to be 3.5m x 3.5m.  Assume suitable live loads and working stresses.  Use M 20 and Fe 415.  Draw the cross-section of the bottom slab showing the details of reinforcement to some suitable scale,

PART –B
3.
A straight stair in a building is supported on a 200mm thick brick wall on one side and by a 200mm wide stringer beam on the other side.  The effective horizontal span of the stair may be taken as 1.5m.  The risers are 160mm and the treads are 260mm.  The steps and the waist slab are cast monolithically in M 20 grade of concrete.  Design the stair adopting a live load of 3kN/m2.  Use Fe 415 steel.

4.
Design a spherical R.C dome having 12m as diameter and 3.6m rise. The dome is to be provided with a lantern at its top which causes a load of 22.5kN act along a circumbrance of a 2m diameter, opening at the crown.  Take Live load = 1.5kN/m2 and use M 20 concrete of Fe 250 steel.
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5.
Design a dog-lagged stair for a building in which the vertical distance between floors is 3.6m.  The stair hall measures 2.5m x 5m.  The live load may be taken as 2.5kN/m2.  Use M 20 and Fe 415.

6.
Design a R.C. chimney (only bottom section) from the following data:



Height above G.L 

=
70m



Outside diameter

=
4m


100mm thick brick lining is provided for 40m from G.L same diameter throughout the height.  Assume the stress permissible in concrete as 8.5N/mm2 and Modular ratio as 11.  Ignore the thermal effect.

7.
Design a conical roof for a cylindrical water tank of 12m diameter.  The rise of roof is 3m.  The live load due to wind etc. may be taken as 1.5kN/m2.  Use M 20 and Fe 415.
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PART-A
1.
A plate girder is to be designed for a B.G track to suit the following data:



Span of the bridge


=
20m



Dead Load of track


=
7.5kN/m



E.U.L.L for B.M. calculations / track =
2027kN



E.U.L.L for shear calculations/track
=
2224kN


Design the main plate girder.

Sketch the details of the cross-section showing the stiffeners and cross-bracings to some scale.


(OR)
2.
Design a reinforced concrete box culvert having a clear vent way of 3m x 3m.  The super imposed dead load on the culvert is 12.8kN/m2.  The live load on the culvert is 50kN/m2.  Density of soil at site is 18kN/m3 and angle of repose = 30o.  Use M 20 and Fe 415.  Sketch the details of reinforcements in the box culvert to some suitable scale.
PART-B

3.
A suitable stair has to be located in a stair case hall 6m long, 3.6m wide and 3.75m high with a door 1.15m wide in each of the longitudinal walls.  The doors face each other and are located at a distance of 0.5m from the respective corners of the entrance lobby.  The walls of the stair case hall are 300mm thick.  Assuming that it is a public building, design the stair and use M 20 and Fe 415.
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4.
An R.C. chimney having a mean diameter of 2.5m is reinforced with sixty bars of 16mm diameter. Assuming an effective wind pressure of 1400N/m2 on projected area, determine the maximum stresses in concrete and steel at a section 25m from the top.  Take unit weight of RCC = 24kN/m3 and thickness of chimney wall = 150mm.

5.
A spherical dome of a water tank of span 6m has a rise of 1.20m.  It carries an   all-inclusive distributed load of 6000N/m2 and a lantern load of 8kN at the crown.  Design the dome.  Use M 20 and Fe 415.

6.
Design the footing for a circular R.C.C. chimney 30.5m high above G.L.  It has 3.66m external diameter and 3.2m internal diameter.  There is a brick lining on the inside of 114mm thick for the full height.  The maximum wind pressure = 980N/m2 and S.B.C. of soil = 164kN/m2.  Assume the concrete and steel grades as M 20 and Fe 415, respectively.

7.
Design a circular beam, under the cylindrical wall of an Intz type water tank, supported on six equally spaced columns.  The superimposed load on the beam is 20kN/m.  The centres of columns lie on a circle of 10m diameters.  Use M 20 and Fe415.
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PART-A
1.
Design an inner panel of a T-beam bridge for the following data:


Clear width of road way
=
7.0m



Effective span of bridge
=
15m



Live load


= 
one lane of IRC class AA loading.

Use M 20 and Fe 415.  Neglect self-weight of the slab for design.  Draw the reinforcement details of the slab neatly to some suitable scale.

(OR)

2.
Design a reinforced concrete box culvert with inside dimensions of 3m height and 4.5m width.  The box culvert has to carry a superimposed D.L. of 10kN/m2 and a L.L. of 50kN/m2.  The density of earth is 18kN/m3 and angle of repose of the soil is 33o.  Use M 20 and Fe 415.  Draw to suitable scale the box culvert indicating the reinforcement details clearly.

PART –B
3.
The main stair of an office building has to be located in a stair measuring 3.5m x 5.5m.  The vertical distance between the floors is 3.75m.  Design the stairs.  Take live load = 3kN/m2.  Use M 20 and Fe 415.

4.
The service stair of an office building is to be located in a stair-case hall measuring 3m x 5m.  If the vertical distance between the floors is 3.5m, draw a dimensional plan and section of the proposal R.C.C. stair showing details of reinforcement in different portions of the stair-case.  Assume stair case walls to be 300mm thick.  Use M 20 concrete Fe 415 steel.

5.
Design the cylindrical wall of a circular water tank of diameter 6m and height 3m.  The tank is supported on masonry walls all round.  The tank is open at top.  Use M 20 and Fe 415.
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6.
Design a spherical dome having diameter of 12m at the base and rise of 5m.  The dome is to be designed for a live load of 2kN/m2 uniformly distributed.  Use M 20 and Fe 415.

7.
Design a concrete chimney of 40m height (bottom section only) and 3m diameter throughout.  The chimney is to be erected in Delhi area.  Use M 20 and Fe 415. 
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