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Max. Marks:80

Note:

1. Answer one question from Part A (32 marks) and three questions from Part B (48 marks).

2. Use of IS800 and IS875 is permitted 

3. Any missing data may be suitably assumed.

---

PART-A
1.
Design the cross section of the rivetted plate girder to carry a uniformly distributed load of 50kN/m excluding the self weight of the girder.  In addition the girder has to support two concentrated loads at the top flange at one third points.  Each concentrated load is 400 kN.  The effective span of the girder is 20 meters.  Design the connections.  Draw the cross section and longitudinal section of the girder to a suitable scale showing the intermediate stiffener and bearing stiffener also (Design of stiffeners need not be done).
OR

2.
Design a gusseted base and a concrete pedestal for a column carrying an axial load of 2500 kN.  The column consists of an I section ISHB 350 x 72.4 kg/m with two cove plates of 300 x 12 mm.  Assume SBC of the soil as 200 kN/m2.  Draw the plan and the two sides of the gusseted base to a suitable scale.
PART-B
3.a)
State the advantages and disadvantages of welded connection.
   b)
Design a welded connection to connect 2 ISA 110x110x10 mm to an end gusset plate.  The angles are placed back to back with the gusset plate.  The angles transmit a force of 350 kN.

4.
Design one of the beams supporting the floor of a ware house measuring 8mx15m inside.  The floor is 120mm thick RC slab.  The live load on the floor is 5 kN/m2 and the floor finish is 0.5 kN/m2.  The beams are supported on masonry walls.  The spacing of the beams is 3.75m c/c.  Design a suitable section by elastic method.
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5.
Design a built up column section carrying an axial load of 1200kN.  The height of the column is 8m and it is effectively held in position at both ends and not restrained against rotation.  Use two channel sections toe to toe.  The widths over the back of channel is 350mm.  Design the battens also.

6.
A joint of a roof truss is having two members as shown in the figure.  Design the section of two members and design a suitable connection.  Assume a gusset plate of thickness 10mm.
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7. A beam of ISLB 350, 8m span carries a total udl of 300kN.  It is supported on the flange of a column ISHB 200 @ 40kg/m.  Design an unstiffened welded seat connection.
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PART-A
1.a)
Explain the necessity of curtailment of flange plates in the plate girder.
b)
Design the central section of a rivetted plate girder which is being simply supported over a span of 20m.  The plate girder is subjected to a live load of 40 kN/m exclusive of dead load.  Assume an impact factor allowance of 0.25.  Design the connections.  Draw the cross section and longitudinal section of the girder to a suitable scale showing the intermediate stiffener and bearing stiffener also. (Design of stiffeners need not be done).

OR

2.
A column consisting of ISWB350 section with a cover plate 350x18mm on each flange carries an axial load of 2000kN.  Design a suitable gussetted base and draw to a suitable scale the plan and two side views.
PART-B
3.a)
Explain the significance of a pitch, gauge distance and edge distance applied to the design of rivetted joints.

b)
Design a bracket connection to a column flange to resist the reaction of 70 kN at an eccentricity of 600mm.  The column is an ISHB450@ 87.2 kg/m.  The thickness of the bracket plate is 10mm.

4.
A simply supported beam of span 9m is subjected to a load of 45kN/m (inclusive of all types of loadings).  Using ISMB450 and suitable cover plates design the beam.  (The compression flange is effectively supported by floor construction throughout).  Design also the connection.  
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5.
In a three storey structure of a multistoried building, the bottom column of the central bay is subjected to an axial load of 1200kN.  Design the columns using two channels placed back to back.  Also design suitable lacing for the column.

6.a)
What is lug angle?  What are its advantages and disadvantages?
b)
Design a tension member consisting of a pair of unequal angles placed back to back connected by short legs to the same side of the gusset plate.  The member is subjected to an axial load of 220kN.
7.
Design a crane girder to be used in a workshop where columns are spaced at 8m c/c.  Given:


(i) Crane capacity = 160kN


(ii) Weight of crab = 40kN


(iii) Weight of crane excluding crab = 100kN


(iv) Minimum clearance between centre of crane girder and cross travel = 1.2m.


(v) Wheel base 3.5m (VI) centre to centre of crane girder = 15.0m.
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PART-A
1.
A simply supported welded plate girder is proposed  to be adopted for a clearspan of 24m.  The plate girder is to be designed to transmit concentrated loads of     140 kN at every 2m intervals along the span.  Design the central section of the plate girder.


Draw to a suitable scale


The cross section and longitudinal section showing the intermediate and bearing 
stiffener also (Design of stiffener need not be done).  

OR

2.
A steel column of effective length 5m transmit an axial load of 1200kN.  Design 
the column and the gussetted base


Draw to a suitable scale


(a) Sectional plan  (b) A sideview.

PART B

3.a)
Explain different types of failure of a rivetted joints with neat sketches.

   b)
Compare the rivet value of a 18mm dia power driven field rivets in the following:


(i) It is in single shear and bears on 10mm thick plate.


(ii) It is in double shear and bears on 12mm thick plate.


(iii) It connects 10mm plate to ISA 75 X 75 X 6 in a Lap.


(iv) It connects two of ISA 75 X 75 X 6mm back to back to a 12mm thick gusset 
plate between them.

4.
A laterally supported cantilever beam has a span of 3m.  It carries a udl of            4 kN/m over its entire span.  In addition there are two concentrated loads of 10 kN each, one at the free end and the other at midspan of the beam.  Design the beam.
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5.a)
Under what boundary conditions of the column, the slenderness ratio will be zero?

   b)
Design a column carrying a load of 1200 kN.  The length of the column is 4.5m 
and is restrained at both ends.  Select a suitable I section and cover plates.

6.a)
Sketch the general forms of tension and compression members.

   b)
Design a tie member of 2.5m long in a roof truss, subjected to  reversal of stresses 
due to wind load of 250 kN.  Adopt two angles back to back.  Also design the 
fillet as a fastener.

7.a)
A column section ISHB 250 @ 0.51 kN/m carries an axial load of 1000 KN.  
Design a column splice.

b)
Design a slab base for a column ISHB 300 X 58.8 kg/m carrying a load of        750 kN.  It is supported on a concrete pedestal of 4 N/mm2 bearing capacity.
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PART-A
1.a)
Design the cross section of a plate girder for the following data



Effective span of the girder 
= 20m



Live load

       
= 40 kN/m




Dead load


= 20 kN/m


Design the connection between the flange and web plate.

   b)
Draw the cross section and longitudinal section of the girder to a suitable scale 
showing the intermediate stiffener and bearing stiffener also (Design of stiffeners 
need not be done).

(OR)

2.a)
Design a gusseted base under a column carrying load of 1200 KN.  The column 
section consists of ISMB 400 with a plate 250 x 10mm on each side of the 
section.  The allowable pressure of the concrete pedestal is 4 N/mm2.  Design the 
required connections also.

   b)
Draw the plan and two side views of the gusseted base for the above problem to a 
suitable scale.

PART B

3.a)
Explain different types of failure of rivetted joints with neat sketches.

   b)
Determine the load carrying capacity by an eccentric riveted joint having two 
columns of rivets with 5 rivets in a column with a pitch of 80mm and a gauge 
distance of 140mm.  The eccentricity of the load is 200mm.  The diameter of the 
rivet is 20mm.

4.
A hall of clear dimensions 17.5m x 7m is to be covered by RCC slab flooring 
150mm thick resting over the rolled steel joists spaced at an interval of 3.5m c/c.  
The live load on the slab is 3 KN/m2.  The joist rests over 300mm thick walls.  
Design the intermediate floor joist assuming it to be laterally supported.  Check 
for shear, web buckling, crippling and deflection.
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5.
Design a built up column consisting of two channels placed back to back with a suitable spacing between them to carry an axial load of 1200 KN.  The column has an effective length of 5.5m.  Also design a suitable lacing for the column.

6.
An ISMB 500 @ 0.869 kN/m transmits an end reaction of 120 kN to the flange of 
column ISHB 250 @ 0.51 kN/m.  Design an unstiffened welded seat connection.  
Use fy=250 N/mm2.

7.
Design a gantry girder for an electric overhead crane with the data



Capacity of the crane

- 80 kN



Weight of trolley

- 30 kN



Weight of crane girder
- 150 kN



Span of the crane girder
- 15 m



c/c distance between columns - 6m



Minimum distance between trolley and gantry girder
- 1.2m



c/c distance of crane wheels




- 3m



Check for longitudinal and shear stress.
@@@@@
Set No.


1





Set No.


2





Set No.


3





Set No.


4








