



EGS PILLAY ENGINEERING COLLEGE, NAGAPATTINAM.

DEPARTMENT OF CIVIL ENGINEERING

CE6603- DESIGN OF STEEL STRUCTURES
UNIT – I

INTRODUCTION

Properties of steel – Structural steel sections – Limit State Design Concepts – Loads on Structures – Connection using rivets, welding, bolting – Design of bolted and welded joints – Eccentric connections - Efficiency of joints 
1. Define the limit states.(May 2010)
The acceptable limits for the safety and serviceability requirements before failure occurs is called a limit state. (Refer clause 5.1.1 IS 800-2007)
2. State the different limit states.(May 2009 /May2008)
Limit state of strength

 Limit state of serviceability. 
As per clause 5.5.2 – IS 800-2007 pg 28 
3. Classify the structures based on shape and geometry.(May 2013)
 Rolled steel I section
 Rolled steel channel section
 Rolled steel angle section
 Rolled steel T section

 Rolled steel bar
 Rolled steel plates
4. What are the factor’s to be considered in mechanical properties of structural steel`(N0v 2012) 
 Chemical composition
 Rolling methods
 Rolling thickness
 Heat treatment process and

 Stress history

5. What is Riveting.(May 2013)

Riveting is a method of joining two or more structural steel components by inserting ductile metal pins called rivet.
6. Define pitch of the Rivet.(May 2012)
The center to center distance of two adjacent rivets in a row along longer direction is called pitch.
7. What do you mean by staggered pitch? (May 2011)
The staggered pitch is also known as alternative pitch or reeled pitch. The distance measured along one rivet line from the center of a rivet on it to the center of the adjoining rivet on the adjacent parallel rivet line.  
8. Define the strength of a riveted joint.(May 2009)
A rivet joint may fail in one of the following ways

 Tension failure in the plate

 Shearing failure across one or more planes of rivets

 Bearing failure between the plates and the rivets

 Plates shear of shear out failure in the plate.

 Bearing failure of rivets.

The least value of failure in term as strength of  riveted joint.

9. Define efficiency of a joint.(May 2008,Nov2008,May2008)
It is defined as the ratio of strength of joint to the strength of solid plate in tension. It is usually expressed in percentage.
Efficiency = 
Strength of Joint   
x  100

Strength of solid plate
10. Mention the types of failure in riveted joints. (May 2014)
 Shear failure of rivets

 Shear failure of plates

 Tearing failure of rivets

 Bearing failure of plates

 Splitting failure of plates at the edges

 Bearing failure of rivets.

11. What are the advantage of welded connections?(Nov2015) There is silence in the process of welding.

 There is safety of welding operator in the welding.

 The welding may be done quickly in comparison to the riveting.

 The welded joints have better appearance than riveted joints.

 The welded joints are more rigid than the riveted joints
12. What are the merits and demerits of welded connections?

Merits:

 There is safety of welding operator in the welding.

 The welding may be done quickly in comparison to the riveting.

 The welded joints have better appearance than riveted joints.

 The welded joints are more rigid than the riveted joints
Demerits:

 The inspection of welded joint is more difficult than the riveted joints.
 The welding  process needs skilled labour.
13. What is the effective throat thickness of fillet weld?(Nov 2008)
It is the perpendicular distance from the root of fillet on the hypotenuse i.e., distance BD. The effective throat thickness shall not be less than 3 mm and generally not to exceed 0.7t or 1.0t, where t is the thickness of thinner plate of elements being welded.
14. List out the different types of bolt.(May 2012)
 Unfinished bolts

 Turned bolts

 Black bolts

 High strength bolts
15. What are the advantages of bolted connections? (May / June 2007)
 There is silence in preparing bolted connection. In riveting, hammering is done. The hammering causes noise in the riveting.

 There is no risk of fire in bolted connection. The rivets are made red hot in riveting and there is risk of fire.

 The bolted connections may be done quickly in comparison to the riveting.

 Though the cost of bolts is more than the cost of rivets, the bolted connections are economical to use because less persons are required for installation, and the work proceeds quickly.

 Noiseless

 Easy to dismantle and reuse the materials.

16. Distinguish between gauge distance and pitch of the bolt.

	Gauge Distance
	Pitch

	It is the distance between center of the two consecutive bolts of adjacent rows and is measured at right angles to the direction of load.
	It is the centre to centre spacing of the bolts in row measured along the direction of the load.


17. Define high tension bolt.(Nov 2012)
High tension bolts are bolts which develop a high initial tension which facilitates clamping or gripping the components connected.
18. What do you mean by splitting of plates.(May2012)
The failure mode of two connected plates due to tearing or shearing is called splitting of plates.
PART-B

1. Determine the rivet value of 20mm diameter rivets connecting 16mm thick plates. (a)in single shear (b)in double shear. The permissible stress for rivet in shear and bearing are 80Mpa and 250Mpa respectively. The permissible stress in bearing for the plate is 250Mpa.

2. A single riveted double cover butt joint is used to connect two plates 12mm thick. The rivets used are power driven 18mm in diameter at a pitch of 60mm. Find the safe load per pitch length and the efficiency of the joint. (May 2012)
3. A double riveted double cover butt joint is used to connect plates 12mm thick. Determine the diameter of the rivet, rivet value, pitch and efficiency of the joint. (May 2009)
4. Determine the safe load and the efficiency of a double cover butt joint. The main plates are 12mm thick connected by 18mm diameter rivets at a pitch of 100mm. Design the cover plates also. What is the percentage reduction in the efficiency of the joint if the plates are lap jointed? (May 2011)
5. A plate in which the axial tension is 520KN is to be provided with a splice joint. The size of the plate is 400mm x 20mm. Design a suitable riveted joint.
6. A tie member of a roof truss consists of 2 ISA 90mm x 60mm x 10mm. The angles are connected on either side of 12mm gusset plate and the member is subjected to a pull of 400KN. Design the welded connection. (Nov 2011) 
7. An ISLC 300 at 331 N/m is used to transmit a force of 500KN. The channel section is connected to a gusset plate of 8mm thick. Design a fillet weld, if the over lap is limited to 350mm.                     (May 2011)
8. A bracket is welded to a stanchion by fillet welds having a throat thickness of 9mm and a load of 180KN is applied in the plane of the bracket, as shown in fig. The weld extends around three sides and has the given dimensions. Determine the maximum stress in the throat of the weld.(May 2010)
9. Design a double bolted lap joint for a plate of 20mm thickness to carry its full load.  (a) If the bolts are bearing type bolts, (b) If the bolts are friction grip type bolts. (May 2010)
10. Design a single bolted double cover butt joint to connect plates of Fy 410 grade having thickness 16mm. use M16 bolts of grade 4.6. Find the efficiency of the joint. (Nov 2011)
UNIT - II

TENSION MEMBERS

Types of sections – Net effective sections for angles and Tee in tension – Design of connections in tension members – Use of lug angles – Design of tension splice – Concept of shear lag
1. Define tension member.

A tension member is defined as a structural member subjected to tensile force in the direction parallel to its longitudinal axis. A tension member is also called as a tie member or simply a tie.

2. Give the types of steel sections used as tension members..(Nov2012) ( OR  )

List out different types of tension steel member.(May 2013)
 I section
 Two channels connected with compression and tension plates.
 Plate girders
 Bottom chord members of steel roof trusses.
3. Draw any two typical cross sections of tension members using angle sections.(Nov 2011)


4. Give the sketches of tension member with built-up sections.(Nov 2008)


5. What is the permissible stress in axial tension (Nov 2015)

6. What are the Various types of bolts?

 Bearing Type  [Unfinished(Black), Finished(Turned)]
 High strength Friction grip(HSFG)
7. Write down the effective areas of calculating the net effective areas of angles and tees in tension?(Nov 2015)

For Angle section

Area net = Gross area of angle – Gross area of the rivet/bolt hole For Tee section
Area net = Gross area of Tee– Gross area of the rivet/bolt hole

8. What do you understand by Gross area? (Dec 2007)

Total area of cross section which can be taken as equal weight of the member per unit length divided by density of the material is called Gross area. The sectional area given by the manufacturer is taken as the gross area.

9. What is net sectional area? (Nov 2007)
The net sectional area of a tension member is the gross-sectional area of the member less the maximum deduction for holes.

Anet = Agross – sectional areas of holes
anet= (b – nd) t
10. What is block shear?(Nov 2011)

At the connected end, failure of tension member may occur along a path involving shear along one plane and tension on a perpendicular plane along the fastener, and this type of failure is known as block shear.
11. What is Lug angle.(May 2008,2010,2011,2012)
[image: image1.emf]
In order to increase the efficiency of the outstanding leg in single

angles and to decrease the length of the end connections, some times a short length angle at the ends are connected to the gusset and the outstanding leg of the main angle directly, as shown in Fig.. 
Such angles are referred to as lug angles. It also reduces shear lag.

12. What is the use of lug angle in tension members?(May 2009,2012,2014)

· Some times heavily loaded tension member may require large length of end connection. In order to reduce such lengthy connections, lug angles are used.

· Lug angles are helpful in saving of gusset plate.
13. What do you mean by tension splice?(May 2011, 2014)

Splicing of tension members is necessary when the required length of the member is more than the length available or when the member has different cross-sections for different parts of its length. If actual member is to be of greater length, two or more lengths shall have to be spliced at the joints.
14. What is shear lag effect?(May 2009,2010) 
( OR  )
15. What is the concept of shear lag? (Nov 2012)

Shear lag is phenomenon in which the stiffer (or more rigid) regions of the structure or structural component attract more stresses than the flexural regions.
PART-B

1. An angle section 500 x 30 x 6mm is used as a tension member with its longer leg connected by 12mm diameter rivets. Calculate its strength` Also calculate its strength when it is fillet welded. Take permissible stress in axial tension as 150N/mm2. (May 2013)
2. A tension member consists of 2 ISA 90 x 90 x8mm bolted to 10mm gusset one on each side using single row of bolts and tack bolted. Determine the maximum load that the member can carry. What will be the load carrying capacity if the angles are connected on the same side of the gusset? Take gauge distance = 50mm; diameter of the bolt = 20mm. (May 2014)

3. A double angle ISA 75x75x8mm back to back welded to one side of 12mm gusset have allowable stress 150MPa. Determine the allowable tensile load on the members and weld length and overlap length of gusset plate. (Nov2012)

4. Design a single angle tension member subjected to axial pull of 250kN and connected by suitable weld at the ends. Also design the welded connections at the ends. The effective length of the member is 3m and it is subjected to possible reversal of stress due to action of wind. (May 2009)

5. Design a tension member to carry a load of 300kN. Two angles placed back to back with long leg outstanding are desirable. The length of the member is 3m. (May 2012)
6. An unequal angle 1.5m long is connected to a gusset plate. It carries an ultimate tension of 230kN. Design the section. (May 2014 )

7. Design a tension splice to connect two plate of size 250mm x20mm and 220mm x 12mm for a design load of 250kN. (May 2013)

8. Design a tension splice for tension member sections 160mm x 10mm and 250mm x 12mm. The member is subjected to a pull of 200kN. (May 2011)

UNIT - III

COMPRESSION MEMBERS

Types of compression members – Theory of columns – Basis of current codal provision for compression member design – Slenderness ratio –Design of single section and compound section compression members –Design of laced and battened type columns – Design of column bases –Gusseted base
1. Define slenderness ratio.(Nov 2012,May2013,2014)

The slenderness ratio of a compression member is the ratio of

effective length of compression member (l) to approriate radius of gyration (r). 
[image: image2.emf]
2. List the limiting slenderness ratio of compression member carrying dead load & live load. (April / May 2008)
(IS800:2007-Pg: 20)

[image: image3.emf]
3. Define effective length of a column. (Nov 2011)
The effective length of a compression member is the distance between the points of contra flexures of a buckled column. 
It depends on the actual length and the end conditions in regards to restraint against rotation and transverse displacement.

4. How do classify the column as per end conditions? (May 2011)
 Both end fixed
 Both ends pinned or hinged
 One end fixed and other end hinged
 One end fixed and other end free
5. What do you mean by eccentrically loaded column? (May 2011)
When a load is applied at an eccentric distance from the centroid of the column section, the section is called eccentrically loaded column.
6. Write any two limitations of Euler’s formula.(May 2009)
· It is applicable to an ideal strut only, ie only for an axially loaded column.
· It may given a buckling load for columns far in excess of load which they can withstand under direct compression.

7. What are latticed columns? (May 2012)
Lattice columns are made of parallel supports interlaced with each other by strapping found in diamond or triangle patterns.

The most famous example of lattice column is the Eiffel towers.
8. Draw a neat sketch of column with double lacing and mention specifications for lacing . (Nov 2011)

(IS800:2007-Pg: 48 & 49)
[image: image4.emf]
9. State the function of column base. (May 2014)

The basic function of bases is to distribute the concentrated load from the column over a larger area. The column load is distributed over the base plate and then to supporting concrete and finally to the soil.
10. In a gusset base how is the total force of the gusset plate transferred to the cleat angle? (May 2010)

11. Draw the column base plate diagram. (Nov 2005)
[image: image5.emf]
PART-B

1. Design a built-up column with two channel sections. The column is of 6.4m, effective length and supports a load of 1000KN. (May 2011)
2. Design a built-up column with single lacing system to carry a factored load of 1800KN. The length of the column is 8m. It is effectively held in position at both ends and restrained against rotation at one end. (May 2014)
3. Design completely a built-up column composed of channel sections placed back to back and carrying an axial load of 1500KN. Its length is 6m and it is effectively held in position at both ends and restrained against rotation at one end. Take fy=250N/mm2. (May 2009)
4. Design a column with single lacing system to carry a factored axial load of 1500KN. The effective height of the column is 4.2m. Use two channels placed toe to toe. (May 2012)
5. Design a suitable slab base for a column section ISHB 400@822 N/m supporting an axial load of 500KN. The base plate is to rest on a concrete pedestal of M20 grade concrete. (May 2012)
6. Design a suitable slab base for a column section ISHB 300 subjected to a load of 450 kN. The base plate is to rest on a concrete pedestal of M20 grade. (May 2011)
7. Design a gusseted base to carry a factored axial load of 2800KN. The column consists of ISHB 450 @ 0.855 kN/m with two cover plates 250 x 20mm on either side. Take the effective height of column as 4m. (Nov 2011)
8. Design a gusseted base for a column ISHB 450 @ 87.2 kg/m, carrying an axial load of 2000kN. Take allowable bearing pressure in concrete as 4 N/mm2. ( May 2010 )
UNIT – IV

BEAMS

Design of laterally supported and unsupported beams – Built up beams –
Beams subjected to uniaxial and biaxial bending – Design of plate girders Intermediate and bearing stiffeners – Flange and Web splices 
1. Differentiate beams, built up beams and plate girder. (Nov 2012)

· Any flexural member designed to take up the stresses due to bending are called as beam.
· Built-up beams are normally classified as beams of standard available sections, to which additional members such as plates are added to increase the structural capabilities of the section or member.

· Plate girders are normally used to carry heavy loads for which normal ready made sections coupled with built-up plates may not be adequate to with stand the loads. Plate girder are deep structural members subjected to transverse loads. They consist of plates and angles riveted/welded together
2. What is laterally unsupported beam? Give an example. (Nov 2011)

The laterally supported beams are also called laterally unrestrained beams. The symmetrical beams even if loaded in the plane of containing principal axis may bend out of the plane of load under certain conditions. 
3. Define laterally restrained beam.(May2011)

(or)

Define laterally supported beam

[image: image6.emf]
The laterally supported beams are also called laterally restrained beams. When lateral deflection of the compression flange of a beam is prevented by providing effective lateral support, (restraint) the beam is said to be laterally supported.
 The effective lateral restraint is the restraint which produces sufficient resistance in a plane perpendicular to the plane of bending to restrain the compression flange of a beam from lateral buckling to either side at the point of application of the restraint.
4. Differentiate restrained beam and unrestrained beam behavior. (May2009)

	s.no
	Laterally restrained beams
	Laterally unrestrained beams

	i
	Lateral buckling may not be there due to lateral restraints.
	It tries to buckle laterally

	ii
	If the beams are restrained at ends, rotation at the supports is zero
	Laterally unrestrained beams will have end rotations, due to external loading


5. Why do compression flanges require lateral support? (Nov 2008, May 2014)

The compression flanges are provided with lateral support in order to avoid flange buckling.
6. Write down the simple bending equation.

M  = σ  = E
I       y      R

Where,

M = Bending moment

I = Moment of inertia

σ = Bending stress at any point

y = Distance from the neutral axis to the point under consideration
R = Radius of curvature of the beam.
7. What do you mean by web buckling? (May2012)

The thinner plates of greater height are liable to buckle due to diagonal compressive stresses. This is called web buckling and to avoid this, load bearing stiffeners are provided under concentrated loads and also at supports.

8. What do you mean by castellated beam? (May2012)



A beam with a number of regular openings in its web is called a castellated beam.
It is formed by flame cutting a single rolled wide flanged beam in definite pattern and then rejoining the segments in such a way as to form a beam with number of regular openings in its web. 
9. What is a plate girder? Where it is used? (Nov 2011)

Plate girder are deep structural members subjected to transverse loads. They consist of plates and angles riveted/welded together.

Plate girders are normally used to carry heavy loads for which normal ready made sections coupled with built-up plates may not be adequate to with stand the loads.

10. What is the function of stiffeners in plate girders? (Nov 2012)

Stiffeners are normally classified as vertical and horizontal stiffeners. Vertical stiffeners are used to transmit the concentrated load to the web plate. Horizontal stiffeners are provided in case of web plates of lager heights to avoid web buckling.
11. Enlist the purpose of providing bearing stiffeners. (May2013) 

The main purpose of providing bearing stiffener is to transmit concentrated loads to the web. It is also provided to avoid web buckling. 
12. How is flange plate curtailment done in plate girder? (Nov 2008,May2014)

The flange plates are normally provided to resist the bending moments in a plate girder. However the bending moment is maximum near the centre of span and reduces gradually to a lesser value towards the support.

13. What is the necessity of curtailment of flange plates in the plate girder? (May 2012)
The value of bending moment is maximum at the center and it gradually educes to zero in case of simply supported beams. Hence larger cross section is required at the mid span.
As it goes towards the supports, the cross-section could be reduced to just meet the required bending moment which would help in reducing the cost of the plate girder.

14. Define web splice and where it is provided. (Nov 2015)

A joint in the web plate provided to increase the length is known as web splice.
· Length of the required plate as long

· Maximum BM occur at a sections
15. What is called beam column? (May 2013)

Beam columns are member that are subjected to both axial compression and bending while bending is as important as axial compression.

For example, in an actual construction columns in frame are typical beam column.

PART-B

1. A beam is simply supported over a span of 6m. It supports one iron beam at mid span exerting 90kN. Design the beam with ISWB section with flange plates. Assume the beam is not supported laterally. (May 2011)
2. Design a simply supported (laterally supported ) beam of effective span 12m to carry a factored load of 70Kn/m, the depth of beam is restricted to 500mm. (May 2012 )

3. A simply supported beam of 5m span carries a udl of 40kN/m. In addition, the beam carries a central point load of 50kN. The beam is laterally supported. Design the section and check for shear and deflection. (May 2014 )

4. Design a built-up beam station for a span of 8m to carry a uniformly distributed load of 15kN/m and a central point load of 100kN. The beam is laterally supported throughout. Show the curtailment of plates also. (May 2012)
5. A laterally supported beam having an effective span of 8m consists of ISMB 550@103.7kg/m and cover plate of 250mm x 16mm connected to each flange by 20mm diameter riets. Determine the safe UDL which the beam can carry in addition to its own weight. (May 2013)
6. Design a welded plate girder using Fe415 steel for a span of 25m to carry a load of 30kN/m. (Nov 2011 )

7. Design a riveted plate girder using Fe415 steel for a span of 22m to carry a load of 25kN/m. (May 2012)
8. A plate girder of span 15m is made up of web plats of 1600mm x 8mm, flange angles 150mm x 115mm x 10mm and two flange plates 480mm x 10mm. It carries a uniformly distributed load of 100kN/m including its own weight. Design and sketch the web splices at 5m from one end. (Nov 2012 )
9. Design a welded plate girder for an effective span of 30m carrying a uniformly distributed load of 30kN/m and two concentrated loads of 150kN each, acting at 10m from both ends. The girder is simply supported at its ends. It is fully restrained against lateral buckling throughout the span. (May 2014)

10. A riveted plate girder is simply supported over an effective span of 16m. It carries a uniformly distributed load of 80kN/m in addition to its self weight and two point loads of 400kN each at 4m from their supports. Design the web and flanges. (May 2013)
UNIT – V

ROOF TRUSSES AND INDUSTRIAL STRUCTURES

Roof trusses – Roof and side coverings - design of purlin and elements of truss; end bearing – Design of gantry girder
1. List the various components of a Roof truss? (May2015)

· Principal rafter or top chord

· Bottom chord or main tie

· Ties

· Struts

· Sag tie

· Purlins

· Rafters

· Ridge line

· Eaves

· Panel points

· Roof coverings

· Shoe angle

· Base plate, anchor plate and anchor bolts
2.  List the different types of Roof truss. (May2014)

3. Define pitch of a roof. (May2010)

The pitch of a symmetrical truss is defined as the ratio of rise to the full span. Most common and economic  - a pitch is 1/4

4. What are the loads acting on the roof truss and for what load combinations should it be designed? (May2014)

· Dead load

· Load from coverings, purlins, self weight of trusses and bracing.

· Live load

· Wind load

5. Give general guidelines for fixing spacing of roof trusses obtained? (May2011)

The economical spacing of trusses is between 1/3 to 1/5 of span.

 For lighter load, carrying no snow or superimposed load except wind, the larger spacing may be more economical.

 Spacing of 3- 4.5 m for spans up to 15m and 4.5 – 6 m for spans of 15 – 30 m may be economical.

 The spacing of long span trusses may be 12 – 15 m.

6. How is the economical spacing of roof trusses obtained? (May2008,2009)

The economical spacing of trusses is between 1/3 to 1/5 of span.

7. What is the purpose of principal rafter in a roof truss? (May2015)
The rafter are beams and rest on the purlins. The rafters support the sheeting.

8. Which section is best suited for a purlin.(Nov 2008)
 Angle section

 Channel section

 I-section

9. How is the selection of section made for roof truss elements?  (Nov 2008)

 The members of the truss are made of either rolled steel sections or built-up sections depending upon the span length and intensity of loading.

 Rolled steel single or double angles, T-section, hollow circular, square or rectangular sections are used in the roof trusses of industrial buildings.

 In long span roof trusses and short span bridges, heavier rolled steel sections, such as channels and I – sections are used.

 Built-up I-sections, channels, angles and plates are used in the case of long span bridge trusses.

10. How do you calculate the self weight of truss when the pitch of the roof is ¼ and the roof covering is GI sheeting? (May2008,2010)

11. How do you calculate the wind load while designing roof trusses?

As per IS 875 part3, clause 6.2.1 the wind pressure on roof is given by        F=( Cpe – Cpi) Apd


Where   Cpe = External pressure coefficient



Cpi = Internal pressure coefficient



A = Surface area of structural element



Pd=Design wind pressure in N/m2
12. Define ‘gantry girder’.

The gantry girder are the girders which support the loads transferred through the travelling (moving) wheels of the cane.

13. What are the loads to be considered for the design of gantry girder? (Nov 2011)

i. Loads transmitted through the cranes acting vertically over the girder.

ii. Impact loads passes from the girder due to dynamic motion and sudden stopping of the crane with loads.

iii. Longitudinal horizontal force along the crane rail and 

iv. The effect of lateral thrust across the crane rail.

14. List the various forces acting on gantry girder. (May2009)

 Weight of the trolley or crab

 Weight of the crane girder

 Impact loads – it is due to sudden application of brakes.

 Lateral load (surge load) – transverse to the rail

 Longitudinal load (drag load)

15. Give the role of end bearing in roof trusses. (Nov 2012)

· Anchor on the column and roof trusses.
· Transfer reaction from the truss member on to the column

PART-B

1. Design the angle purlin for the following specifications:

Span of truss

 = 12m c/c.

Pitch 


= 1/5 of span
Spacing of truss 
= 5m c/c
Spacing of purlin 
= 1.5 c/c.

Load from roofing material = 200 N/m2.

Wind load 

= 1200 N/m2.

Use angle section.                                        ( May 2011)
2. Design a channel section purlin for the following data:

Spacing of trusses

 = 12m c/c.

Spacing of purlins

= 1/5 of span
Live load on galvanized iron roofing material = 0.6kN/m2
Wind load 


= 1200 N/m2.
Slope of main after

= 30˚








 ( Nov 2011)
3. A purlin is to be designed to support elastic cladding such as GI sheet as roof material for trusses spaced at 3.5m c/c. Purlins, along principal rafter, are arranged at a distance of 1.35m c/c. The pitch of the truss is 0.2m. Design a section for the purlin. Assume basic wind speed as 44m/s. ( May 2014)
4. A fink roof truss is proposed to be constructed at Madurai. The pitch of the roof is 1/5 and the span is 18m. The trusses are spaced at 4m c/c. Use G.I sheets. The height of the roof above the ground level is 12m. Determine the loads acting on the roof. Consider the permeability is normal. The topography of the size is flat. ( May 2014)
5. In an industrial building, the trusses of 16m span and 4m rise are spaced at 8m apart. The building is in medium wind zone in an industrial area of plain land. Design the purlin. ( May 2012)
6. Design a gantry girder provided for mill building to carry an electric overhead travelling crane with the following data.
i. Center to center distance between column =8m

ii. Center to center distance between gantry girder=18m

iii. Crane capacity



=300KN

iv. Self weight of crab alone

=30kN

v. Self weight of crane


=130kN

vi. Allowable approach of crane hook from the vertical axis to the gantry girder is 1.2m

vii. Distance between centre of wheels moving on the gantry girder and supporting the crane girder is 3.5m.
viii. Weight of rail section attached on the top of the gantry girder = 0.3kN/m

( May 2010)
7. A shed   is to be provided with a hand operated 5t crane facility. The details of the building and the crane girder are:

Longitudinal spacing of column
= 6m

c/c distance of gantry girder
=B=
=12m

Wheel spacing
=α =


=3m

Edge distance
=g=


=1m

Weight of crane girder


=40kN

Weight of trolley car


=10kN


Design the gantry girder. (Nov2012)


8. Explain the procedure for the design of gantry girder. ( May 2012,Nov 2015)
9. Explain in detail the steps involved in the design of roof trusses.      ( May 2014 )
10. (i)List out various elements of the roof truss and mark all its significance.

      (ii)Explain the design principles of gantry girder. ( May 2012)
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