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Max. Marks: 80

Note: 1. Answer any ONE question from Part A and any THREE questions from Part B.
              2. Assume any other data required suitably

---
Part – A
1.
Design a solid RCC deck slab bridge to carry IRC class AA tracked vehicle, using the following data:

Effective span



………
5.0 m


Clear width of roadway

………
7.0 m


Width of kerbs, one on each side  
………
0.6 m


Average thickness of wearing coat
………
80 mm


Grade of concrete


………
M.20


Reinforcement



………
HYSD bars


Adopt IRC effective width method and working stress design.  Draw the cross section of the bridge to a suitable scale, showing the details of the design.

2.
A  foot bridge having a clear width of 2.5 m is supported over an effective span of 20 m.  The flooring consists of timber planks.  Use N type trusses.  Design the cross beam and bottom chord of the truss.  Draw typical dimensioned sketches showing the details of connections.  Assume the dimensions of all such members which are not designed.
Part B

3.
The main staircase of an office building has to be located in a room measuring 3.7×5.5 m.  The vertical distance between the floors is 3.75 m.  Allow a live load of 3000 N/m2.  Use M-15 concrete and Fe 415 steel.  Draw a neat dimensioned sketch showing the details of arrangement and details of reinforcement.
4.
A chimney is 40 m high and has external diameter of 4 m constant throughout the height.  The wind pressure is 1800 N/m2  on the top 20 m height and is 1500 N/m2 on the lower 20 m height.  Assume the shape factor as 0.7.  Design the chimney section at base.  Check the stresses due to dead load and wind load only.  Stresses in horizontal reinforcement and stresses due to temperature gradient need not be checked.  Draw a neat dimensioned sketch to show the details.
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5.
A staircase consists of a series of rectangular steps cantilevered from a wall.  The thickness of the wall is 200 mm.  The width of the stairs is 1.20 m.  Design the steps for a live load of 2000 N per step.  Use M-15 concrete and mild steel bars.  Draw a neat sketch showing the arrangement of steps and details of reinforcement.

6.
The dimensions of  an intze tank are as given below:


Diameter of cylindrical portion
…………..

10 m


Height of cylindrical portion

…………..

  4 m


Diameter of bottoming beam below conical dome …….
  6 m


Height of conical dome

………….

1.6 m


Rise of top dome


………….

1.6 m


Rise of bottom dome


………….

1.3 m


Design the cylindrical wall and ring beam between cylindrical wall and conical dome.


Use  M-20 concrete and HYSD bars.


Draw a neat dimensioned sketch of the intze tank with the above dimensions.  Draw sketches showing the details of reinforcement provided as designed  in the cylindrical wall and ring beam.

7.
Design the bottom dome and bottom circular beam for the intze tank of problem No.6.  Draw neat dimensioned sketches showing the details of the tank and reinforcement.
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Note: 1. Answer any ONE question from Part A and any THREE questions from Part B.

              2. Assume any other data required suitably
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Part – A

1.
A T-beam bridge with a roadway of clear width of 6.8 m has three girders and the effective span is 16 m.  The deck slab is 225 mm thick.  The wearing coat is       80 mm thick.  The hand rails etc.  provided weigh 700 N/m.  Two kerbs 600 mm wide  and 300 mm deep, one on each side, are provided.  Five cross girders integrated with longitudinal girder, using Courbon’s theory for IRC class A loading.  Use M-20 grade concrete and Fe-415 grade reinforcement.  Draw the cross section of the bridge to a suitable scale showing the details of the design.
2.
A deck type plate girder railway bridge is to be constructed for a broad guage single track on the main line using the following data:

Effective span



…………..


20 m


Distance between the plate girders
………….


2.0 m


Dead load  on each plate girder
………….


5000 N/m


Live load for B.M


………….


1964 kN


Live load for S.F


…………


2168 kN


Dead load of track with sleepers
…………


8 kN/m


Lateral load



…………


9 kN/m


Design the super structure with welded plate girders.  Draw neat dimensioned sketches showing the details of design.

Part – B

3.
Staircase hall in a public building is 3.5 m × 5.5 m.  If the storey height is 4 m, design a suitable dog-legged stair.  Adopt M-15 concrete and HYSD bars.  Draw neat dimensioned sketches showing the details of arrangement and details of reinforcement.  Assume live load as 3 kN/m2.
4.
An R.C chimney has external diameter of 3.5 m.  The thickness of wall is         150 mm.  Both the dimensions are constant throughout the height.  It is reinforced with 66 numbers. of 16 mm diameter.  Assuming an effective wind pressure of       1500 N/m2  on projected area and a shape factor of 0.8, determine the maximum stresses in concrete and steel at a section 20 m from the top.  Stresses in horizontal reinforcement need not be calculated.  Stresses due to temperature gradient need not be calculated.  Draw a neat dimensioned sketch showing the details of reinforcement.
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5.
An intze tank has the following dimensions:


Diameter of cylindrical portion


………..
10 m


Height of cylindrical portion



……….
  4 m


Diameter of bottom ring beam below conical dome
……….
  6 m


Height of conical dome



……….
1.6 m


Rise of top dome




……….
1.8 m


Rise of bottom dome




……….
1.6 m


Use M-20 concrete and HYSD bars.  Design the top dome and top ring beam.


Draw neat sketches with dimensions showing the arrangement of various elements in position and the details of reinforcement in the elements designed above.


6.
Design the cylindrical wall and ring beam between cylindrical wall and conical dome.  Draw neat sketches showing the details of reinforcement.


7.
An RC chimney is 35 m high.  It has external diameter of 3.8 m, constant throughout the height.  The wind pressure is 1800 N/m2 for the top 15 m height and is 1500 N/m2 on the lower 20 m height.  Assume shape factor as 0.78.  Design the chimney.  Check the stresses due to dead load and wind load only.  Stresses in horizontal reinforcement and stresses due to temperature gradient need not be checked. Draw neat dimensioned sketches showing the reinforcement details.
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Note: 1. Answer any ONE question from Part A and any THREE questions from Part B.

              2. Assume any other data required suitably
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Part – A

1.
Design an RCC slab bridge for class A loading for the following data:


Clear span…………4.8, clear width of road way……… 7.0 mm

Width of kerbs, one on each side

     …….    600 mm


Average thickness wearing coat

     ……..    75  mm


Use M-20 mix and HYSD bars.  Adopt working stress design.  Draw the cross section of the bridge showing reinforcement details to any convenient scale.

2.
Design the bottom chord of a through type double line railway truss bridge of span 42 m for broad gauge main line loading using 20 mm high strength bolts of property class 10.9.  Assume design wind pressure as 1.5 kN/sq metre.  Draw typical dimensioned sketches showing the details of connections

Part-B
3.
The main staircase of an office building has to be located in a room measuring   3.5 m 5.5 m.  The vertical distance between the floors is 3.75 m.  Allow a live load of 4 kN/m2.  Use M-15 concrete and Fe-415 steel.  Draw a neat sketch, not to scale, showing the details of arrangement of stairs and details of reinforcement.
4.
An RC chimney having a mean diameter of 2.5 m and thickness of 150 mm is reinforced with 60 Numbers. of 16 mm diameter.  Assuming an effective wind pressure of 1400 N/sqm on projected area,  determine the maximum stresses in concrete and steel at a section 25 m from top.  Chimney is of uniform cross section throughout.  Stresses in horizontal reinforcement need not be calculated.  Stresses due to temperature gradient need not be calculated.  Draw a neat dimensioned sketch showing the details of reinforcement.
5.
An intze tank is having dimensions as give below:

Diameter of cylindrical portion


………..
14.0 m


Height of cylindrical portion



……….
  5.0 m


Diameter of bottom ring beam, below conical dome ……….
10.0 m


Height of conical dome



……….
  2.0 m


Rise of roof (top) dome



……….
 1.8m


Rise of bottom dome




…………
1.6 m

Design the top dome and top ring beam.  Adopt M-20 concrete and HYSD bars.

Draw a neat dimensional sketch of the Intze tank and draw sketches showing the details of reinforcement in top dome and top ring beam.
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6.
An RC chimney is 48 m high and has external diameter of 4 m constant throughout.  The wind pressure on the top 24 m height is 1800 N/m2  and the lower 24 m height is 1600 N/m2.  Shape factor can be taken as 0.7.  Design the chimney. Check the stresses due to dead load and wind load only.  Stresses in horizontal reinforcement and stresses due to temperature gradient need not be checked.  Draw a neat dimensioned sketch showing the details.
7.
A staircase consists of a series of rectangular steps cantilevered from a wall.  The thickness of the wall is 230 mm.  The width of the stairs is 1.25 m.  Design the steps for a live load of 1500 N per step.  Use M-15 concrete and mild steel bars.  Draw a neat sketch showing the arrangement of steps and details of reinforcement.
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Note: 1.  Answer any ONE question from Part A and any THREE questions from Part B.
              2. Assume any other data required suitably

---
Part – A

1.
Design an RCC deck slab bridge to carry class AA wheeled vehicle for the following data.  The design need not be checked for class A loading.

Clear span



……….

5.5 m


Clear width of roadway

……….

6.8 m


Width of kerbs, one on each side
………

0.70 mm


Average thickness of wearing coat
……….

80 mm


Use M-20 mix and HYSD bars.  Use working stress design.  Draw the cross section showing reinforcement details to any convenient scale.

2.
A 2000 mm deep plate girder was chosen for a single track  broad gauge bridge of span 20 m.  It is on main line.   Design the lateral top bracing and an end frame to transfer the lateral loads and longitudinal loads to the bottom level of the girder for the data given below, assuming that the earthquake effect is not governing.


Girder spacing




…………
2.1 m


Wind load at the location of the bridge
 ………
1.8 kN/m2

Distance  between  top of girder and rail
…………
0.4 m


Compressive force in the flange of girder
…………
3200 kN


Diameter of rivets



…………
22 mm


Draw neat dimensioned sketches showing the details.

Part-B
3.
Staircase hall in a public building is 3 m × 5m.  If the storey height is 4 m, design a suitable dog-legged stair.  Adopt M-15 concrete and mild steel.  Draw neat dimensioned sketches showing the details of arrangement of stairs and details of reinforcement.  Assume a live load of 3000 N/m2.

4.
An R.C. chimney having a mean diameter of 2.5 m and thickness of 200 mm is reinforced with 60 numbers of 16 mm diameter bars.  Assuming an effective wind pressure of 1400 N/m2 on projected area, determine the maximum stresses in concrete and steel at a section 25 m from top of chimney.  Stresses in horizontal reinforcement need not be calculated.  Draw a neat dimensioned sketch showing the details of reinforcement.  Stresses due to temperature gradient need not be calculated.
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5.
An intze is having dimensions as given below:


Diameter of cylindrical portion



……..

14 m


Height of cylindrical portion




……..

  5 m


Diameter of bottom ring beam below conical dome

……..

10 m


Height of conical dome




……..

  2 m


Rise of top dome





……..

1.8 m


Rise of bottom dome





……..

1.6 m


Using M-20 concrete and HYSC bars, design the conical dome.


Draw a neat dimensioned sketch of the intze tank and draw sketches showing the details of reinforcement in conical dome.

6.
For the above intze tank, design the bottom dome and bottom circular (ring) beam.  Draw a neat dimensioned sketch of the intze tank and draw sketches showing the details of reinforcement in bottom dome and bottom ring beam.

7.
An open well stair has to be located in a room of 4.5 m × 4.25 m.  Live load on the stairs is 4000 N/m2.  The thickness of staircase wall is 30 cm.  Adopt M-15 concrete and mild steel.  Storey height is 3.60 m. Design the stairs.  Draw neat dimensioned sketches showing the details of arrangement and details of reinforcement.
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