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- - -

PART-A (32 Marks)

1.
Design a through type single-lane truss bridge for broad-gauge main-line loading.  The effective span of the bridge is 36 m, and wind-pressure 1.5 kN/m2.  The height of the truss is fixed at 7 m and spacing 5.25 m.  The truss is of the Pratt-type having 6 panels of 6 m each.  Design the stringers, stringer bracing floor beams and connection between stringer and cross-girder.  Draw to a suitable scale the general configuration and details.

OR
2.
Design the deck slab portion of an R.C. T-beam bridge for the following data:


Span 



:

16 m c/c of bearing


Live load


:

Two lanes of class A


Clear width of road way
:

6.8 m


Kerbs both sides

:

0.6 m wide


Average thickness of wearing coat 
:
75 mm


Concrete


:

M-20 grade


Reinforcement 

:

Fe-415grade TOR steel.


No. of main-girders

:

3 each of width: 300 mm


Overhang on both sides
:

1.5 m


Width of main girders

:

300 mm


Spacing of cross-girders
:

4 m c/c


Draw to a suitable scale the C.S. and L.S. of the bridge showing the details of reinforcement.

PART-B

Each question carries 16 marks

3.
Design an R.C. chimney of 60 m height, external dia. 4m, having a fire brick liming of 100 mm, supported at 10 m intervals.  Intensity of uniform wind pressure 1.5 kN/m2.  Sketch the details of reinforcement.  Use M20 grade of concrete and Fe-415 grade steel.

4.
A stair in a residential building having horizontal span of 1.5 m is supported on wall on one side and a stringer beam on the other side.  Design the steps for a live-load of 3 kN/m2 using M-15 grade of concrete and Fe-415 grade steel.  Give neat sketches.
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5.
Design the side walls and conical dome of an R.C. Intze tank of capacity 1000 kilo litre.  Use M-20 grade concrete and Fe-415 grade TOR steel.  First fix the dimensions of the tank.  Give neat sketches.

6.
Design an R.C. box culvert 2.5 m ( 2.5 m vent for a drain under a highway to carry a super-imposed load of 10 kN/m2 and a live load of 40 kN/m2.  Take the unit weight of soil as 18 kN/m3 and its angle of repose 30o.  Use M-20 grade concrete and Fe-415 grade steel.  Consider the load case : dead, live load and earth pressure acting from outside and water-pressure from inside.  Sketch the reinforcement details.

7. a)
What is the difference between a deck-type and a through type of bridge.

    b)
Explain the Pigeaud’s theory for finding B.Ms in slabs.
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PART –A (32 Marks)

1.
Design the top chord bracing and portal bracing for a railway bridge consisting of two trusses of 8 panels of 6 m each and height 8 m.  Take the exposed area for calculations of wind force on top bracing as 0.8 m2 per metre length of top chord.  Take the c/c of trusses as 8 m and wind-pressure. 1.5 kN/m2.  The bracing consists of struts at panel points and double diagonals. Show the details with suitable sketches drawn to a convenient scale.

OR
2.
Design the inner girder of an R.C. T-beam bridge for the following data.


Span 




:
15 m c/c of bearings


Clear width of roadway 

:
7 m 


Live load



:
I R C class A


Average thickness of wearing coat 
:
75 mm


Thickness of deck-slab

:
200 mm


Concrete



: 
M : 20 grade


Reinforcement



:
Fe-415 grade TOR steel.


No. of main girders


: 
3 each of width : 300 mm

c/c spacing of main girders

:
2.5 m

Spacing of cross-girders

:
5 m c/c

Width of main girders


: 
300 mm

Overhang on both sides

:
1.5 m

Draw to a suitable the C.S. of the bridge and L.S. through the main girder showing the details of reinforcement.

PART-B

Each question carries 16 marks
3.
Work out the stresses due to temperature gradient if the difference in temperature is 200oC for an R.C. chimney 4 m external dia and 60 m high.  The thickness of brick-lining is 100 mm.  Use M 25 grade of concrete and TOR steel.  Take       Es = 2 x 105 N/mm2 and (c = (s = 11 x 10-6 / oC.  Uniform wind pressure 1.5 kN/m2.
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4.
Design a dog-lagged stair for a building having the vertical distance between the floors as 3.6 m located in a stair hall of size 2.5 m x 5 m.  Take the live load as  2.5 kN/m2.  Use M-15 grade concrete and HYSD bars.  Give neat sketches.

5.
Design the cylindrical wall, ring beam and conical slab of an R.C. Intze tank of capacity 80,000 litres.  Fix up the dimensions first.  Use M-20 grade concrete and Fe- 415 grade TOR steel.  Sketch the reinforcement details.

6.
Design a box culvert of inside dimensions 3.5 m x 3.5 m for a super imposed load of 10 kN/m2 and a live load of 30 kN/m2.  Take the weight of soil as 18 kN/m3 and angle of response 30o.  Use M-20 grade of concrete and Fe-415 grade steel.  Design for the load case: dead, load, live-load and earth pressure and no water pressure.  Sketch the details of reinforcement.

7.
Explain the analysis of longitudinal girders by Courbon’s theory, considering any particular I.R.C loading.  State the assumptions on which it is based.
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PART –A (32 Marks)

1.
Design a steel foot bridge of effective span 20 m having a clear width of 2.5 m.  Provide flooring consisting of timber planks and N-type of truss having 10 panels of 2 m each.  Keep the height of main- truss as 1.8 m.  Provide cross-girders at panel points.  Design the timber flooring, cross-girders and trusses.  Design only the max. stressed top chord member, bottom chord member, inclined member and vertical member.  Draw to a suitable scale the L.S and C.S of bridge illustrating the details.

OR

2.
Design the deck slab portion of an R.C. girder bridge for the following data:

Span



:
16 m c/c of bearings

Clear width of roadway 
:
7 m

Live-load


:
One lane of class AA.

Average thickness of wearing coat
:
80 mm

Concrete mix


:
M: 20 grade

Reinforcement 

:
Fe-415 grade TOR steel

No. of main girder

:
3

Spacing of main girders
:
2.5 m c/c

Over hang on both sides
:
1.5 m

Width of main girders

:
300 mm

Spacing of cross-girders
:
4 m c/c

Draw to a suitable scale the L.S and C.S of the bridge showing the reinforcement details.

PART-B

(Each question carries 16 marks)

3.
Design an R.C chimney of 30 m height having external dia of 2.5 m, and brick lining of 100 mm thickness.  Assume uniform wind-pressure of 2.0kN/m2 for top 10 m height, 1.5 kN/m2 for next 10 m height and 1 kN/m2 for the bottom 10 m height.  Use M-20 grade concrete Fe-415 grade TOR steel.  Sketch the reinforcement details.
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4.
The stair for an office building is located in a room of inside dimensions 4.3 m x 5.5 m.  Design the stair with a quarter spacing landing, providing 10 steps in the length-wise direction before the landing and 6 steps after the landing.  The tread is 300 mm and rise 150 mm.  Take the live load as 3 kN/m2.  Take the span in the direction of flight.  Assume 200 mm bearing of landing and stairs in the walls.  Use M-15 grade concrete and mild steel.

5.
Fix up the dimensions of an R.C. Intze tank of capacity 60,000 litres.  Design the top dome, side walls and ring beams.  Sketch the reinforcement details.

6.
Design a single vent R.C box culvert 3.2 m x 3.2 m for the load condition:  dead load, live load on top, water pressure from inside, but no live load on the sides.  The dead load is 10 kN/m2 and live load of 30 kN/m2 from top.  Soil weighs        16 kN/m3 and its angle of repose is 30o.  Use M-20 grade concrete and HYSD bars.  Sketch the reinforcement details.

7.
With the help of neat sketches illustrate the different types of R.C bridges indicating the spans for which they are suitable.
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PART-A (32 Marks)
1.
Design a plate girder railway bridge of span 20 m c/c of bearings for broad-gauge, single track, main-line loading.  Fix up the section and check for tensile and compressive stresses.  Curtail the plates and design the riveted connections.  Provide two plate girders and suitable timbers ties.  Draw to a suitable scale the L.S and C.S of the bridge showing the details.

OR
2.
Design a solid R.C slab bridge for the following data:


Clear Span



:
4.5 m


Clear width of roadway

:
7 m


Loading 



:
I R C class – A


Average thickness of wearing coat
:
80 mm


Concrete
: M: 20 grade & steel
:
Fe-415 grade


Draw to a suitable scale the L.S and C.S of the bridge showing the reinforcement details.

PART –B

(Each question carries 16 marks)

3.
An R.C. chimney 30 m high has an external dia. of 2.6 m and brick-lining        100 mm thick.  The temperature of gases above the surrounding air is 220o C.  Take ( for R.C.C as 11 x 10-6 / o C and ES = 2 x 105 N/mm2.  Use M-25 grade concrete and TOR steel.  Work out the thermal stresses.

4.
With the help of neat sketches illustrate the different types of stairs.

5.
Design an Intze tank of capacity 900 kilo-litre if the staging height is 10 m.  Use M-20 grade of concrete and Fe-415 grade steel.  Design the top dome, ring beams and side-walls.  Sketch the reinforcement details.
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6.
Design a single-vent R.C. box culvert of inside dimensions 3 m x 3 m for a u.d.l of 50 kN/m2 considering any one case of loading.  Assume any other data suitably.  Use M-20 grade of concrete and mild-steel reinforcement of Fe-250 grade.  Sketch the details of reinforcement.  Soil weighs 18 kN/m3 and its angle of repose is 30o.

7. a)
What are the factors governing the selection of the type of bridge?

    b)
What is economic span length?

    c)
Derive the condition for the total cost of the bridge to be minimum.
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