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	PART -- A   (10 X 1 = 10 Marks)

(Answer all Questions)

	1.
	High strength bolts are designed on the basis of 

	
	 (a) Friction
	(b) Tension

	
	 (c) Compression
	(d) Shear

	2.
	Permissible shear for a field weld is reduced by 

	
	 (a) 5%
	(b) 80%

	
	 (c) 15%
	(d) 20%

	3.
	The under direct tension members are designed by 

	
	 (a) Dr.Reissners Method
	(b) Carpenter's Method

	
	 (c) I.S Code method
	(d) Both (a) & (b)

	4.
	The percentage of reinforcement in base or floor slab resisting directly on ground should not be less than

	
	 (a) 0.15% bD
	(b) 0.18% bD

	
	 (c) 0.20% bD
	(d) 0.13% bD

	5.
	Standard three sided culverts range from

	
	 (a) 8 to 48 m length
	(b) 6 to 36 m length

	
	 (c) 12 to 60m length
	(d) 5 to 30m length


	6.
	For liquid faces of parts of members either in contact with the liquid (such as inner faces or roof slab) the minimum cover to all reinforcement should be 

	
	 (a) 25mm
	(b) 15mm

	
	 (c) 40mm
	(d) 45mm

	7.
	Maximum factor of safety against sliding of the retaining wall should not be more than

	
	 (a) 1.5
	(b) 2

	
	 (c) 3
	(d) 4

	8.
	Main reinforcement in the heel of cantilever retaining wall is placed 

	
	(a) Near the lower face
	(b) Near to upper face

	
	(c) At the center of the cross – section 
	(d) At 2/3rd depth of heel

	9.
	Allowable tension in steel under wind load condition that can exceed that under live load conditions is 

	
	 (a) 25%
	(b) 33%

	
	 (c) 50%
	(d) None of the above 

	10.
	Which of the following is not a compression member?

	
	 (a) Strut
	(b) Tie

	
	 (c) Rafter
	(d) Boom

	PART - B   (5 X 2= 10 Marks)

	11.
	What are the advantages of welded joints?

	12.
	State the necessity or providing bracing in a staging of water tank?

	13.
	Write the short notes on IRC Loadings. 

	14.
	State the necessity of providing shear key in retaining wall.

	15.
	Enumerate the principle of design of a purlin. 

	PART -C  ( 5 X 16 = 80 Marks)

	16
	(a)
	A tie member of a roof truss consists of two ISA 10075, 8mm. The angles are connected to either side of a 10 mm gusset plates and the member is subjected to a working pull of 300 kN. Design the welded connection. Assume the connections are made in workshop.
	(16)

	Or


	
	(b)
	A beam ISMB 500 @ 86.9 kg/m transmits an end reaction of 250 kN to the web of a column ISHB 300 @ 63.0 kg/m. Design a stiffened welded seat connection using field weld.
	(16)

	

	17
	(a)
	Design an elevated cylindrical steel tank with hemispherical bottom for 1,60,000 liters capacity. The tank has conical roof. The ring beam of the tank is at a height of 10 m from the ground level. The tank is to be built at Chennai. Take fy = 250 N/mm2
	(16)

	Or

	
	(b)
	Design a circular tank with a flexible base for capacity of 500000 liters. The depth of water is to be 4m.Free board=200mm.use M20 concrete and grade Fe415 grade steel. Permissible direct tensile stress in 
concrete =1.2N/mm2.Permissible stress in steel in direct tension=100N/mm2.Sketch the details of reinforcements in tank walls.
	(16)

	

	18
	(a)
	Design a solid slab bridge required for a highway road having the following data. 

Width of carriage way=7.5m 

Clear span = 6m 

Loading = IRC Class AA 

Width of kerb= 600mm 

Width of bearings= 500mm 

Materials M30 grade of concrete and Fe415 steel.
	(16)

	Or

	
	(b)
	Design a RCC Box Culvert having a clear way of vent size 3.5m x 3.5m Live load and dead load on the culvert is 30kN/m2 and 10kN/m2 respectively. Unit weight of soil is 16kN/m3. Angle of repose is 30. Use M20 grade of concrete and Fe415 grade steel. Assume any other data if necessary.
	(16)

	

	19
	(a)
	Design the vertical stem of a counter - fort retaining wall if the heights of the wall above the ground level are 5.60 m. The safe bearing capacity of the soil is 175 kN/m2. The unit weight of soil is 18 kN/m3. The angle of repose of the soil is 30 degree. The co – efficient of friction between the soil and concrete is 0.50. Assume the spacing of the counter – fort as 3m. Adopt M30 concrete and Fe 415 steel.
	(16)

	                                                                   Or



	
	(b)
	Design a cantilever retaining wall to retain earth embankment 4.5 m above the ground level. The density of earth is 18 kN/m3 and its angle of repose of is 30ᵒ. The embankment is horizontal at its top. The safe bearing capacity may be taken as 200 kN/m2 and the co efficient of friction between soils and concrete is 0.5. Use M20 grade concrete and Fe 415 grade steel reinforcement.

	(16)

	

	

	20
	(a)
	Determine the basic wind intensity for an industrial building situated in Chennai using the following data:

Life of the structure                  = 50 years

Terrain category                       = 2

Size of the building                  = 20 m x 40 m

Height of the eave board          = 10 m

Topography                              = slpoe < 3º


Slope                                         = 1 in 4.
	(16)

	Or

	
	(b)
	Design the purlin for the following specification:

Span of truss                                 = 12 m c/c

Pitch                                             = 1/5 of span

Spacing of truss                            = 5 m c/c

Spacing of purlin                          = 1.5 m c/c

Load from roofing materials etc., = 200 N/mm2.


Wind load                                      = 1200 N/m2. Use angle section. 
	(16)
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