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STRUCTURAL ENGINEERING –II (STEEL)





  (Civil Engineering)

Time: 3 hours.




  Max.
Marks: 80

Note: Assume any missing Data. 

B 1S 800 and B1S Hand Book No:1 are permitted.

Answer any One Question from Part A and 
Answer Any Three Questions from Part B







---

PART - A
Marks.32
1.a)
Design a Gantry Girder for the following data:

Crane Capacity  



=110 KN


Longitudinal spacing of columns

=8m. Centre to Centre.


Gantry Girder spacing 


=15m.Centre to Centre.


Wheel spacing of crane


=3.2m.


Edge Distance




=1m


Weight of crab car



=16KN


Weight of crane girder


=100KN

b) Draw the critical load positions considered for design.

c) Draw the cross section of the Gantry Girder to a suitable scale.

(OR)

2.a)
Design a suitable gusset base for a column section ISHB 350 @ 674 N/M. to carry an axial load of 1000KN. Allowable bearing pressure on concrete is 4000 KN/m2.
b) Draw to a suitable scale the following:

(i)
Front View

(ii)
Side View

with joint details.






PART – B


Marks: 48

3.a)
Design a steel beam to carry a superimposed load of 25 Kn/m over an effective span of 6m. Assume the beam to be laterally supported. Perform the usual checks.

b) Design a butt weld for a joint in a flange plate subjected to a tensile force of 1000kN.  The size of the plate is 450mm X 25mm.

4
Design the support arrangement consisting of longitudinal and cross beams for a        hall of size 15mX 8n.  The roof is made of R.C. C. slab 150 mm thick. Assume a live load of 1.5KN/m2.
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5.a)
Design a column of height 3.5m  subjected to an axial load of 300 kN.  Assume the ends of the column to be fixed.

b) Design a wind brace subjected to a tension of 300 kN, that is provided between two columns at an inclination of 300 to the horizontal.

6.a)
A plate in which axial tension is 500 kN is to be provided with a splice joint. The size of the plate is 400mm X20mm. Design a riveted joint.

b) Explain with a rough sketch the stress – strain the stress – strain curve for mild steel with salient point.

7.a)
Design a street of length 1.4m. to carry an axial force of 40 KN.

b) Design the lacings for a column of height 6.5m to carry a tranverse shear of 35KN.   The cross – section of the member is shown in Fig. 1.
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PART - A
Marks.32
1.a)
Design a roof truss for a span of 8m. with a roof slope of 1:3. Teerain category 2, class A for a 50 years period. Roofing is done with A.C. Sheets.  Opening is less than 50%.  Eave’s level is at 5m. from ground level.  Width of eave’s board is 0.40m.

b) Draw to a suitable scale the following:

(i)
Truss Elevation
(ii)
Joint details at the support.





(OR)

2.a)
Design the cross – Section of a welded plate girder for a span of 15m. to carry a superimposed load of 80 kN/m.  Also design the connections and a web splice at a distance of one third of span from the supports.

b) Draw to a suitable scale the following:


(i) Cross- Section of plate girder at mid span

(ii) Longitudinal section of the girder.

PART – B




Marks: 48

3.a)
Design a fillet weld for a tie member 75mmX 8mm transmitting a load of 
  100 kN.  Also suggest the economical way in which a weled connection can be provided for it with a plate.

b) Design a fillet weld to connect the web plate to the flange plate and flange plate to the cover plate of a plate girder.  The flange plate is 350mmX20mm and the cover plate size is 300mmX16mm.  The web is 0.5m. high.  The maximum shear force in the girder is 800 kN

4.
Design a column of height 3.6m with battens to carry an axial load of 1400 kN.
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5.a)
Design an I-Section purlin to support a G.I. sheet roof for the following data:


Spacing of truss centers


:
5m.


Span of truss




:
12m.


Spacing of purlins



:
1.2m.


Inclination of roof 



:
300


Wind Load




:
2X103 N/m2


Weight of G.I. sheets 



:
130 N/m2.
b)
Sketch some of the possible built-up sections for beams.

6.a)
A 6m.  Span simply supported beam is carrying two cross beams spaced at 2m.  apart in the middle one third span.  The load from each of the cross beams is 49 kN. Design the beam using ISMB 300 and channel combinations.

b) Design a steel beam for the following data:

Total u.d.l. on the simply supported beam: 50 kN.

Span




       : 3.2m.


Perform checks for deflection and shear.

7.a)
In a 16m.  Span truss the bottom tie member ISA 60X60X6 is subjected to a tensile force of 52.5 kN.  Design a riveted joint between the tie and gusset plate.

b) Explain the terms:

(i)
Ultimate Strength
(ii)
Ductility 
(iii)
Strain energy

(iv)
Elastic modulus.
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PART – A      



Marks.32
1
A built-up column of length 8m designed to take a load of 100KN consists of two channels ISLC 300 @ 388 N/m placed back to back at a distance of 230 mm.  Column ends are hinged. 


Design a suitable lacing system for the column and draw.


(i)
Elevation 
(ii)
Plan of column and lacing.

2.
Design a welded plate girder for an effective span of 20m to carry a uniformly distributed load of 100 kN/M, including its self weight.  Design the central section and the details of curtailment of slange plates.  Also suggest suitable stiffners.


Draw to a suitable scale, the following views:


(i)
Half Longitudinal elevation
(ii)
Cross section.






PART - B
3.a)
What are the advantages of welded connections over recreated connections.

b) A tie bar 100mm wide X 16mm thick is to be welded to an another plate as shown in Fig.1  Find the maximum overlap required if 6mm fillet welds are used. Adopt the following working stresses. 

Tensile stress in plate  =  150MPa

Shear stress in weld     =  100MPa.
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4.a)
Design a tension member to carry a pull of 200 kN. Use two angles connected on the  same side of gusset plate.  Use power driven shop rivets.

   b)
A single angle discontinuous strut ISA 150 x150 x12mm is 3.5m long.  Calculate the safe load carrying capacity of the section if riveted by means of one rivet at each end.

5.a)
Discuss the bucking of  webs and crippling of webs.

b) A simply supported beam is to carry a udl of 75 kN/m excluding self wt. of the beam,  over a clear span of 7.5m.  Design a plated beam if ISMB 500 @ 869 N/m and 12mm thick plates are only available.  The compression flange of the beam is laterally restrained.

6
Design a suitable gusseted base for a column ISHB 350 @ 724 N/m subjected to an axial  load of 3000 kN. The base rests on M15 concrete pedestal.  The SBC of concrete is 4N/mm2 and that of soil is 200 kN/m2.

7
Design a channel purlin at 1.5m center to center having a span of 5.2m using the following data:


Dead  Load   =  180 kN/m2

Imposed load (on plan area)  =  550 N/m2.


Wind load (Suction)  =  800N/m2.
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PART - A

Marks.32

1.
Design a gusseted base for a column ISHB  350 @ 724 N/m to carry an axial load of 2500 KN.  The base is resting on concrete pedestal whose allowable compressive stress is 4 N/mm2  Take safe bearing capacity of soil is 180 kN/m2.


Draw to a suitable scale

(i) The Elevation of gusseted base

(ii) The plan of base.

2
An ISLB 300 @ 377 N/m transmits an end reaction of 260 kN to the web of ISMB 450 @ 725 N/m.  Design a framed connection using rivets or welds.


Also draw to a suitable scale


(i)
Elevation
(ii)
Side view and

(iii)
Plan of the connection.


PART – B                   
 Marks:48

3.
A bracket plate is used to transfer the end reaction of a beam to a column flange as shown in fig. 1 Compute the maximum load that can be applied over the bracket plate at a distance of 75mm from the flange of the column section.  Use 6mm fillet weld.
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4.
Using lug angle, design a riveted end connection for the full strength of of an angle ISA 100 x 65 x 10mm using 16mm ( shop rivets.  Assume fy = 250 N/mm2.

5
A column carries an axial load of 400 kN and an eccentric load of 120 kN at 100mm from X- axis.  The actual length of column is 3.5m.  The column is hinged at both ends.  Design the column section.  Use fy 250  steel.

6
A welded plate girder simply supported at two ends has an effective span of 24m.  It carries a uniformly distributed load of 25 kN/m.  Design the maximum section of the girder.  Use fy = 250N/mm2.

7
A column section ISHB 250 @ 510N/m carries an axial load of 250 kN, shear force of 70 kN and bending moment of 20 kN-m.  Design a column splice using rivets.  Assume the ends to be machined for complete bearing.
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