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III B.Tech. I-Semester Supplementary Examinations, November-2004

STRUCTURAL ENGINEERING-II (Steel) DESIGN AND DRAWING

(Civil Engineering)

Time: 3 hours






    Max Marks: 80

Note:
1)
Answer one question from Part-A and any three question from    



Part-B.

2)
Use of IS: 800 and IS:875 codes is permitted.

3)
Missing data may be assumed suitably.

PART-A

Each question carries 32 Marks.

1.
Design a welded plate girder for a simply supported beam of 20m span, subjected to an UDL of 60 kN/m.  Design also the connection of flange angles with flange plates and flange angle with web.


Sketch the following details to a suitable scale.

a) Central Cross section of the girder.

b) Longitudinal section of the plate girder with required stiffeners,

c) Plan of the girder showing curtailment of flange plates.

(OR)

2.
Design the cross section, required lacing and suitable gusset base for a column carrying an axial load of 2400kN.  Length of the column is 6m; both ends of the column are hinged.  The column us to be supported on a concrete pedestal.  The allowable bearing pressure on concrete is 5 MPa.


Sketch the following details to a suitable scale:

a) Cross section details of column

b) Longitudinal section of the column showing lacing

c) Gusset slab connection.

PART-B

Each question carries 16 marks.

3.
A chord member of a truss of length 4m is subjected to an an axial compressive of 150kN.  Design the compression member and its connection with a gusset plate of thickness 12mm.(welded).

4. a)
List out various possible failures in riveted joints.

    b)
Two ISA 150x75x10 are connected to a gusset plate of thickness 16mm on the same side of the gusset plate (short legs back to back) such that each angle is reduced in section by one rivet hole.  Determine the tensile strength of the member.  Diameter of the rivet is 18mm.

5. a)
Differentiate web buckling from web crippling.

    b)
Am ISMB 550 @ 103.7 kg/m was used as a simply supported beam over a span of 4.5m.  The ends of the beam are restrained against torsion bur not against lateral buckling.  Find the safe UDL the beam can carry.
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6.
Design an angle purlin for the trussed roof from the following data:


Span of the truss=12m.


Spacing of trusses=5m.


Spacing of purlins along the slope of the roof truss=2m.


Slope of the roof truss=1V:2H.


Wind load normal to the surface of the roof=150kg/Sq.m.


Vertical load from the roof sheeting=24kg/Sq.m.

7.
Design a gantry girder for the following data:


Crane capacity: 200kN


Self weight of the crane girder : 200 KN

Self weight of the trolley, motor and hook:40kN


Minimum approach for the crane hook:1.2m.


C/C distance between gantry rails: 1.2m.


Span of the gantry girder:8m.


Weight of the rail section: 300N/m.
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Note:
1)
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Part-B.

2)
Use of IS: 800 and IS:875 codes is permitted.

3)
Missing data may be assumed suitably.

PART-A

Each question carries 32 marks.

1. 
Design a riveted plate girder for a simply supported beam of 24m span, subjected to an UDL of 40 kN/m. Design the bearing stiffeners, vertical stiffeners.

 
Sketch the following details to a suitable scale.

a) Central Cross section of the girder.

b) Longitudinal section of the plate girder with required stiffeners,

c) Plan of the girder showing curtailment of flange plates.

(OR)

2. 
Design the cross section, required battens and suitable gusset base for a column carrying an axial load of 2000kN. Length of the column is 5m; both ends of the column are hinged. The column is to be supported on a concrete pedestal. The allowable bearing pressure on concrete is 5 MPa.

 
Sketch the following details to a suitable scale:

a) Cross section details of column.

b) Longitudinal section of the column showing battens.

c) Gusset slab connection.

PART-B

Each question carries 16 marks.

3. 
A tie member used as a diagonal in a roof truss consists of two angles ISA 

 
75mm x 75mm x8mm. The angles are connected to the gusset plate by l8mm dia. Power driven rivets. The thickness of the gusset plate is l2mm.  Determine the tensile strength of the member, if angles are placed:

a) back to back on same side of the gusset plate.

b) back to back on each side of the gusset plate.

4. a) 
List out the advantages and disadvantages of welded connections over riveted connections.

    b) 
An ISMB 500 @ 869 N/m transmits an end reaction of 200 kN and a BM of 

 
110 kN -m to the flange of a column ISHB 300 @ 588 N/m. Design the welded connection. Sketch the details of the joint to a suitable scale.
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5. a) 
Differentiate web buckling from web crippling.  

    b) 
An ISMB 550 @ 103.7 kg/m was used as a simply supported beam over a span of 4.5m. The ends of the beam are restrained against torsion but not against lateral buckling. Determine the safe UDL the beam can carry.

6. 
Design an angle purlin for the trussed roof from the following data: 

 
Span of the truss =18m.

 
Spacing of trusses = 5m.

 
Spacing of purling along the slope of the roof truss = 2m.

 
Slope of the roof truss = 1 V : 2.5H

 
Wind load normal to the surface of the roof = 200kg/Sq.m.

 
Vertical load from the roof sheeting = 24kg/Sq.m.

7. 
Design a gantry girder for the following data for the vertica1load only:

 
Crane capacity: 200 kN

 
Self weight of the crane girder: 200kN

 
Self weight of the trolley, motor and hook: 40kN.

 
Minimum approach for the crane hook: 1.2 m.

 
C/C distance between gantry rails: 1.2 m.

 
Span of the gantry girder: 8 m.

 
Weight of the rail section: 300N/m.
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Note:
1)
Answer one question from Part-A and any three question from    



Part-B.

2)
Use of IS: 800 and IS:875 codes is permitted.

3)
Missing data may be assumed suitably.

PART-A

Each question carries 32 marks.

1.
Design a riveted plate girder for a simply support beam of 24m span, subjected to an UDL of 40kN/m along with two concentrated loads at 1/3rd span and 2/3rd span.  Design the bearing stiffeners, vertical stiffeners.


Sketch the following details to suitable scale. 

a) Central Cross section of the girder.

b)   Longitudinal section of the plate girder with required stiffeners,

 
c)   Plan of the girder showing curtailment of flange plates.

(OR)

2.
Design the cross section, required battens and suitable gusset base for a column carrying an axial load of 2000kN.  Length of the column is 5m; both ends of the column are hinged.  The column is to be supported on a concrete pedestal.  The allowable bearing pressure on concrete is 5 MPa. 



Sketch the following details to a suitable scale:

a) Cross section details of column.

b) Longitudinal section of the column showing battens.

c) Gusset slab connection.

PART-B 

Each question carries 16 marks.

3. 
A tie member used as a diagonal in a roof truss consists of two angles ISA 

 
75mm x 75mm x8mm. The angles are connected to the gusset plate by l8mm dia. Power driven rivets. The thickness of the gusset plate is l2mm.  Determine the tensile strength of the member, if angles are placed:

a) back to back on same side of the gusset plate.

b) back to back on each side of the gusset plate.

4. a) 
List out the advantages and disadvantages of welded connections over riveted connections.

    b) 
An ISMB 500 @ 869 N/m transmits an end reaction of 200 kN and a BM of 

 
110 kN-m to the flange of a column ISHB 300 @ 588 N/m. Design the suitable riveted joint.
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5. a) 
Differentiate web buckling from lateral buckling.  

    b) 
An ISMB 550 @ 103.7 kg/m was used as a simply supported beam over a span of 4.5m. The ends of the beam are not restrained against torsion and lateral buckling. Determine the safe UDL the beam can carry.

6. 
Determine the design loads for the trussed roof from the following data: 

 
Span of the truss =12m.

 
Spacing of trusses =3.5m.

 
Height of the truss above the ground level =4m.


Width of the building=21m.


Location of the building = Kakinada.


Permeability of the walls = Medium.


Take K1=1.0 and k2=1.0

7. 
Design a gantry girder for the following data for the vertica1 load only:

 
Crane capacity: 200 kN

 
Self weight of the crane girder: 200kN

 
Self weight of the trolley, motor and hook: 40kN.

 
Minimum approach for the crane hook: 1.2 m.

 
C/C distance between gantry rails: 1.2 m.

 
Span of the gantry girder: 8 m.

 
Weight of the rail section: 300N/m.

                                x-x-x
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Note:
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PART-A 

Each question carries 32 marks.
1.
Design a riveted plate girder for a simply support beam of 24m span, subjected to an UDL of 40kN/m along with two concentrated loads at 1/3rd span and 2/3rd span.  Design the curtailment details.


Sketch the following details to suitable scale. 

a)   Central Cross section of the girder.

b)     Longitudinal section of the plate girder with required stiffeners,

 
c)     Plan of the girder showing curtailment of flange plates.

(OR)

2.
Design a suitable roof truss for an industrial shed.   The span of the truss in 25 m and pitch is 1/5.

Spacing of the truss is 3 m c/c

The shed is located in Hyderabad.  Design the purlins, principal rafter, and bottom chord and top chord members. 



Draw the following details to a suitable scale.

a) Purilin, Principal Rafter, Bottom Chord and Top chord member..

b) Connection between purlins and principal rafter.


PART-B

Each question carries 16 marks
A tie member used as a diagonal in a roof truss consists of two angles ISA

 
75mm x 75mm x8mm. The angles are connected to the gusset plate by l8mm dia. Power driven rivets. The thickness of the gusset plate is l2mm.  Determine the tensile strength of the member, if angles are placed:

a) back to back on same side of the gusset plate.

b) back to back on each side of the gusset plate.

4. a) 
List out the advantages and disadvantages of welded connections over riveted connections.

    b) 
An ISMB 500 @ 869 N/m transmits an end reaction of 200 kN and a BM of 

 
110 kN -m to the flange of a column ISHB 300 @ 588 N/m. Design the suitable riveted joint.
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5. a) 
Differentiate web buckling from lateral buckling.  

    b) 
Abeam of 6m span carries of uniformly distributed load of 40 kN/m (including self weight).  Design the beam, if ISMB 400 sections are only available.  Check the suitability of the section for deflection, shear, and web crippling compression flange is assumed to be restrained.

6. 
Design a two tier grillage foundation to carry an axial load of 1100kN.  The base plate below the column is 750mmx750mm.  SBC of the soil is 150 kN/Sq.m.  Draw the details of the foundation to a suitable scale.

7. 
Design a gantry girder for the following data for the vertica1 load only:

 
Crane capacity: 200 kN

 
Self weight of the crane girder: 200kN

 
Self weight of the trolley, motor and hook: 40kN.

 
Minimum approach for the crane hook: 1.2 m.

 
C/C distance between gantry rails: 1.2 m.

 
Span of the gantry girder: 12 m.

 
Weight of the rail section: 300N/m.
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