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

(Civil Engineering)
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Time: 3 hours






Max. Marks: 80

Note: 
 1.
Answer any one question from part A and any three questions form part B. Part A is for 32 marks and part B is for 48 marks.

2. Give neat sketches wherever necessary enlightening the 


details.

3. Any data, if required, may suitably be assumed

4. Use of relevant IS code and IRC design tables and steel tables is permitted.
​---

PART -A
1.
Design a solid slab bridge for the following data.


Effective span =
6m


Clear road width =
7.5m


Live load:- Class AA tracked vehicle


Wearing Coat = 80mm


Concrete Mix = M20, Steel = Fe415
i) Sketch the longitudinal section of the bridge and show the reinforcement details.

ii) Sketch the cross section of the slab with kerb details.

(OR)

2. a)
Design a rivetted plate girder for a railway bridge for broad gauge.  The effective 
span is 18m.  Assume 100kN/m as live load and 50kN/m as dead load for the 
track.  Design also the connections between (i) flange and web and (ii) bearing 
stiffener and web.  Also design the intermediate stiffeners and their connections to 
the web. 

   b)
Draw the following details:


i)
Details of bearing stiffener.


ii)
Cross section and longitudinal elevation of the girder.
PART - B

3.
Design the top dome and ring beam at the junction of top dome and vertical wall 
for an intz tank. The diameter of the tank is 6m.  Rise of the dome can be taken as 
1/5 span.  Live load = 0.5kN/m2.  Use M20 grade concrete and Fe250​ grade steel.
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4.
Design the section at the base of R.C. Chimney of height 60m external diameter 
of 4m throughout the height.  Assume a wind pressure of 1.5kN/m2 uniform.  Use 
M20 grade concrete and Fe415 grade steel.

5.
Design stair case 1.5m wide for a total rise of 4m if the space available is 5.0m * 
5.0 m. Use M20 grade of concrete and Fe415 grade steel.
6.
Design a reinforced concrete box culvert having a clear vent way of 4m X 4m.  
The super imposed load on the culvert is 14.0kN/m2.  The live load on the culvert 
is 50kN/m2.  Density of soil at site is 18kN/m2.  Angle of repose ( = 30o.  Use M20 
& Fe415.

7.
Write short notes on the following:


a)
Types of bridges


b)
Component parts in stair case.


c)
Courbons expressions longitudinal beam.

 
d)
Dynamic effect on R.C. chimneys.
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PART - A

1.
Design a R.C.C, Tee beam girder bridge to suit the following data.


Clear width of roadway

= 
7.5m


Span (centre to centre of bearings)
=
16m


Live load: I.R.C. class AA tracked vehicle.


Average thickness of wearing coat
=
80mm


M-25 & Fe415.


Use Courbon’s method, compute the design moments and shears and design the 
deck slab, main girder and cross girders and sketch the typical details of 
reinforcement.

(OR)

2.
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 calculation/track
=
1964kN


E.U.L.L for shear calculation/track
=
2168kN


Design the plate girder and sketch the details of the longitudinal and cross 
sections showing the details of cross bracing and welded connections. 
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PART - B

3.
Design a stair case of 2.0m wide for a total rise of 4m if the space available is 4.5m 
* 5.0m.  Use M20 grade of concrete and Fe415 grade steel.

4.
A reinforced concrete chimney having a wall thickness of 15cm has a mean 
diameter of 2.5m.  The section is reinforced with sixty bars of 16mm diameter.  If 
the effective wind pressure is 1.4kN/m2 on the projected area, evaluate the 
maximum stresses in concrete and steel at a section 25m from the top of the 
chimney.  Assume modular ratio=15. Use M20 & Fe415.

5.
Design a reinforced concrete box culvert having a clear vent way of 3m by 3m.  
The super imposed dead load on the culvert is 12.8 kN/m2.  The live load on the 
culvert is 50kN/m2.  Density of soil at site is 18kN/m2.  Angle of repose ( = 30o.  
Use M20 & Fe415.

6.
Design the side walls and top cover dome of an Intz tank to store 4.5 lakh litres of 
water.  Use M20 and Fe415.  

7.
Write short notes on the following:


a)
types of bridges


b)
Preliminary dimensions of Intz tank for capacity 6 lakhs.


c)
types of stair cases.


d)
Temperature effect on chimneys.
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PART - A

1. a)
Design the deck slab and main girder of the R.C.C. Tee beam girder bridge to suit 
the following data.


Clear width of road way

=
7.5m (double line)


Span (centre to centre of bearing)
=
15m


Live load = IRC class A A tracked vehicle.


Average thickness of wearing coat
=
80mm


Use M20 grade concrete and Fe415 steel.

    b)
Sketch the longitudinal section and cross section of main girder showing the 
details of reinforcement. 
(OR)


2. 
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
= 
1964kN


E.U.L.L for shear calculations/track
=
2168kN


Design the plate girder and sketch the details of the longitudinal and cross 
sections showing the details of cross bracing and welded connections.

PART - B

3.
Design a stair case 1.5m wide for a total rise of 4m if the space available is 4.5m * 
5.5m. Use M20 and Fe415.
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Set No.3
4.
Design a reinforced concrete box culvert having a clearvent way of 3m X 3m.  
The superimposed 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/m2.  Angle of repose 30o.  Use 
M20 & Fe415​ grade for steel.
5.
Design the top dome and ring beam at the junction of top dome and vertical wall 
for a intz tank.  The diameter of the tank is 8m.  Rise of the dome can be taken as 
1/5 span. Live load = 0.5kN/m2.  Use M20 & Fe250.

6.
The slab panel of an R.C.C. Tee 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 
loading.  Adopt M15 grade of concrete and Fe415 grade for steel.

7.
Design the section at the base of R.C. chimney of height 60m, external diameter 
of 4m throughout the height.  Assume a wind pressure of 1.5kN/m2 uniform.  Use 
M20 & 
Fe415.
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1.
Design a reinforced concrete slab culvert for a National highway to suit the 
following data.


Carriage way-two lane
(7.5m wide)


Foot paths
-
1m on either side


Clear span
=
6m


Wearing coat
=
80mm


Width of bearing
=
0.4m


M25 grade concrete and Fe415 grade HySD bars.


Loading - I.R.C class A A tracked vehicle.


Design the R.C deck slab and sketch the details of reinforcements in the 
longitudinal and cross sections of slab.  
2.
Design a steel trussed bridge to suit the following data:


effective span
=
30m


Road way
=
7.5m (two lane)


Kerbs

=
600mm


Loading I.R.C class A A tracked vehicle 


M15 & Fe415. Rolled steel sections with an yield stress of 236 N/mm2 confirming 
to IS 226 and IRC. 24 are available for use.


Arrangement of Members.

Sketch the cross section of slab with kerb details.
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PART - B

3.
Design the side walls and top cover dome of an Intz tank to store 5.5 lakh litres of 
water.  Adopt M20 and Fe415.

4.
Design a suitable stair case for a multistoreyed building having stair case hall 
4m*4m. The height between floors is 3.5m.  L.L may be taken as 4000N/m2.  Use 
M20 grade of concrete & Fe415 steel.  Sketch reinforcement details in waist slab 
and landing taking a section along on of the flights.

5.
Design the section at the base of R.C chimney of height 50m, external diameter of 
5m throughout the height.  Assume a wind pressure of 1.5kN/m2 uniform.  Use 
M20 & Fe415.

6.
A plate girder bridge deck is to be designed for a B.G track to suit the following 
data.


Effective span of the girder = 15m


Dead load of sleepers, rails and fittings = 10kN/m


E.U.L.L for B.M calculation/track
=
1631kN.


E.U.L.L for S.F calculation/track
=
1801kN.


Design the plate girder excluding cross bracings.
7.
Design a reinforced concrete box culvert having a clear ventway of 4m by 4m.  
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/m2.  Angle of repose = 30o.  
Use M20 & Fe415.
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