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Time: 3 Hours






      Max. Marks: 80

PART-A

Note:-
1.  Answer any one question from Part ‘A’

2. Assume any data missing suitably and clearly mention at the appropriate              place.

3. Give neat sketches for the designs.

​---
1.
A foot bridge over a railway station has a span of 20m.  The N-truss has 10 panels of 2 m each.  Height of the truss is 2m.  The foot  bridge is 3m wide.  The flooring is of concrete slab. The total DEAD LOAD of the bridge (including every thing) is 8 KN/m.  Live load on the floor is 4 KN/ m2.  The top chord is restrained at 2 m intervals.  Design a suitable section for the most highly stressed compression member and the top and bottom chard members at the mid point section.  Draw the central joint at the bottom.

2.
Design a T-beam girder bridge for the following data clear width of road way=6.8m


side curbs = 0.6m each.


Average thickness of wearing coat = 8cm


Live load IRC class “A”


Number of girders = 3


Use M20 concrete and FE415 grade steel.


Draw to a suitable scale :

a) Longitudinal section and cross section of the Inner girder

b) Longitudinal section of the slab.

PART-B

Note:
1. Answer any THREE questions from the following.


2. Unless other wise specified use M20 concrete and FE415 steel.

3. Give neat sketches of the designs and draw Bar-bending schedules in            ..the case of RCC members.

---

3.
Design a Box-culvert with inside dimensions 3.5m. x 3.5m. The culvert is required to carry a dead load of 12,000 N/m2 and live load of 60,000 N/m2. The density of earth is 15,000 N/m3, angle of internal friction of the soil is 30o.
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4.
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Plan view of a staircase is given in the sketch. Use a step of treed 250mm and rise 150mm. Live load on the stair case is 2.5KN/m2. Design and draw to a suitable scale sectional details of the waist slab.

6. Design and draw sectional details to a suitable scale of a RCC chimney of 55m height having a uniform external diameter of 4.75m using the following data:


Air gap = 150mm


Wind pressure = 1500 N/m2

Temperature difference between inside and outside walls = 70oC.

6. The sketch shows the details of an Intze tank. Design the conical or inclined slab and the domed floor. Give a detailed sketch of the joint of the two.
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7.
Write brief notes on the following:

a) Pigend’s theory for the design of road slabs.

b) Various conditions for design of Box-Culverts

c) Design considerations for the design of the central shaft of an Intze tank.

d) I.S.code provisions for the design of RCC stair cases.

***     ***     ***
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PART-A

Note:-
1.  Answer any ONE question from Part ‘A’

2. Assume any data missing suitably and clearly mention at the appropriate            place.

3. Give neat sketches for the designs.

​---
1.
For a 2-lane highway design a T-beam girder bridge for the following data:


Clear width of roadway = 6.8m


Side curbs = 0.6m each.


Average Thickness of wearing cont = 8cm


Live load IRC class ‘A’


Number of girder = 5


Use M-20 grade concrete and FE415 grade steel. Draw to a suitable scale:

a) Longitudinal section and cross section of the interior girder neat to the exterior girder.

b) Longitudinal section of the slab.

2.
Design the members in the central panels of a railway bridge consisting of two trusses of 8 panels of  6m and height 8m. The bridge is required to carry a single track Brod Gauge main line.


Draw the following to a suitable scale:

a) Section of the diagonal member.

b) Section of the top chord.

c) Section of the bottom chord.

d) Detail of the bottom joint at midspansection.
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PART-B

Note:
1. answer any THREE questions from the following.


2. Unless other wise specified use M20 grade concrete and FE415 steel.

3. Give neat sketches of the designs and draw Bar-bending schedules in   the case of RCC designs.

---
3.
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Design the roof, top ring beam, side wall of the cylindrical portion of the tanle and ring beam at the junction of the cylindrical and conical portion. Sketch the reinforcing details.

4.
A  RCC deck slab bridge of clear span 7.5m of road width 6.8m with 35cm side curbs or wheel guards is to be designed. Average wearing coat = 8cm thick. Compare the design bearing moments due to IRC class “AA” tracked vehicle and class “AA” wheeled vehicle. 

5.
A box culvert of internal dimension 3.5m x 4.5m (height) is required to be designed to carry a Dead load of 12000 N/m2 and a live load of 50,000 N/m2. The density of earth is 16000 N/m2. Angle of repose of soil is 30o.

6.
Compare the design values of two chimneys of height 50m and 60m but having the same outer diameter of 5.0m if they are subjected to a wind pressure of 1600 N/m2 and have air gaps of 150mm and 175mm respectively and a temperature difference between inner and outer walls of 65oC and 75oC respectively.

7.
Write short notes on the following:

a) Impact in the design consideration of bridges.

b) Effect of torsion in the design of ring beams of Intze tank.

c) Relative effect of design loadings on box culverts taking into consideration various stages of construction and operation.

d) Relative efficiency of centailment of flange plates of plate girders and different types of web splies.

***     ***     ***
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PART-A

Note:-
1.  Answer any one question from Part ‘A’

2. Assume any data missing suitably and clearly mention at the appropriate            .place.

3. Give neat sketches for the designs.

​---
1.
For a 2-lane high way design a T-beam girder bridge for the following data:


Clear width of road way = 6.8m.


Side curbs = 0.6m each.


Average thickness of wearing coat = 8cm.


Live load IRC class ‘AA’


Number of girders = 4.


Use M-20 grade concrete and FE415 grade steel.


Draw to a suitable scale:

a) Longitudinal section and cross section of an interior girder.

b) Longitudinal section of the slab.

2.
Design the top bracing and portal bracing for a railway bridge consisting of two trusses of 8 panels of 6m and height 8m. Take exposed area for calculation of wind force, on top bracing as 0.1 kor per metre run of to chord. Take intensity of wind pressure as 1500 Kn/m2, center to center of trusses is 6m. Draw to a suitable scale:

a) Top bracing giving detail of the important joint.

b) Portal bracing giving the joint details where the end portal has the knee joint.

PART-B

Note:
1. Answer any THREE questions from the following.


2. Unless other wise specified use M20 concrete and FE415 steel.

3. Give neat sketches of the designs and draw Bar-bending schedules in   the case of RCC members.

3.
Design the top dome, top ring beam, side wall and the ring beam of the junction of the cylindrical and conical portion of an Intze tank required to carry 9,00,000 wider of water. Chose the dimensions of the tank appropriately.

4.
A two lane R.C.C. deck slab bridge is required to carry class ‘A’ loading. Clear span = 6.6m. Road width 6.8m; safety kerbs = 60cm wide.


Thickness of wearing coat = 8cm. Design and detail the slab.
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5.
A  RCC  chimney of 75m height having external diameter of 6m throughout. An airgap of 175mm is to be used. Temperature difference between inside and outside walls is expected to be 60oC. Wind pressure to be resisted is 1600 N/m2. Draw sectional details to a suitable scale. Show the force brick lining also.

6.
Plan view of the arrangement of stairs provided around a lift well in a public building is shown. Design the stair case between two landings and draw a section giving all details along A-A shown in the figure.
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7.
Write short notes on the following:

a) Design of railings and safety kerbs of deck slab bridges.

b) Design of web stiffness of plate girders.

c) Smoke guards and load bracings of steel footbridges.

d) Effect of wind and temperature in the design of chimney shafts.

***     ***     ***
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PART-A

NOTE:-
1.
Answer any ONE question from part ‘A’

2.       Answer any data missing suitably and clearly mention at the    

appropriate place.

3.       Give neat sketches for the designs.

* * * * *

1 Design a plate ginder steel railway bridge of span 16 m centre to centre of bearing to support a Broad Gauge single track main line.  Two plate girders are to be provided at 2.0 m centre to centre distance use ties of suitable size.  Design one end stiffener and one intermediate stiffener. Draw the following to a suitable scale:

a) Mid span section of the plate girder.

b) Details of Intermediate stiffener.

c) Details of End stiffener.

2. Design a T-beam girder bridge for the following data:

clean width of road way=6.8 m


 Side curbs =0.6 m each.

             Average thickness of wearing coat=8 cm.


        Live load IRC class ‘A’


        Number of  girders=4


        Use M20 grade concrete and FE 415 grade steel.


        Draw to a suitable scale:


      





  a) Longitudinal section and cross-section of an interior girder.

  b)
 Longitudinal section of the slab.

PART-B
NOTE:-   1.   Answer any THREE question from the following:

     2.   Unless otherwise specified use  M 20 grade concrete and 


FE 415 steel            

     3.  Give neat sketches of the designs and draw Bar-bending   
schedules in the case of  Rcc members.

3.
Design a box culvert of dimension 3mx4m (depth) .  The culvert has to carry dead load of 10000 N/m2 and a wire load of 50000 N/m2 .  The density of earth is 15000 N/m2. Angle of internal friction of soil is 300.
Contd…2
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4.
In a framed building the centre to centre distance of columns is 3.0 m in one direction and 4.5 m in the other direction.  A stair case of width 1.2m in each flight is to be provided  with  a treed of 250 mm and a size of 150mm.  Live load of intensity 3.0 kN/m2  is expected in the building.  Design the staircase between two landings and draw to a suitable  scale section details of waist slab.  Landing may be taken as 1.0 m wide.  

5.
A RCC  chimney of 4 m diameter throughout is 40 m high.   Design the chimney and draw to a suitable scale the sectional details.  Also show the fire brick lining.  Provide air gap of 125 mm.  The temperature difference between the inside and outside walls is highly to be 650C .  The chimney has to with stand a wind pressure of 1600 N/m2.

6.
A RCC deck slab bridge of clear span 6 m is to be designed to carry  IRC class ‘AA’ load.

 
Road way = 6.8 m with 60 cm limbs on both sides.

Thickness of wearing coat is 8 cm.


Design and draw the deck slab.

7. With short notes on the following:

(a) Web splices in plate ginder.

(b) Design of the central shaft of  an Intze tank.

(c) Design shears consideration in the girder of a RCC T-beam bridge.

(d) Provision of reinforcement around holes in slabs and chimney shafts.

-----
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