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Anna University Exams April / May 2016 – Regulation 2013 
Rejinpaul.com Unique Important Questions – 6th Semester BE/BTECH 

CE6603 DESIGN OF STEEL STRUCTURES 
Unit I 
1. Find the maximum force which can be transferred through the double covered butt joint shown in 

fig. Find the efficiency of the joint also. Given M20 bolts of grade 4.6 and Fe410 steel plates are 
used. 

 
2. Two cover plates, 10mm and 18mm thick are connected by a double cover butt joint using 6mm 

cover plates as shown in fig. Find the strength of the joint. Given M20 bolts of grade 4.6 and Fe410 
plates are used. 

 
3. Design a lap joint between the two plates each of width 120mm,if the thickness of one plate is 

16mm and the other is 12mm.the joint has to transfer a design load of 160Kn.the plates are of 
Fe410grade.use bearing type bolts 

4. Design a single bolted double cover butt joint to connect boiler plates of thickness 12mm for 
maximum efficiency. Use M16 bolts of grade 4.6.boiler plates are of Fe 410 grade. Find the 
efficiency of the joint. 

5. Design a welded connection to connect two plates of width 200mm and thickness 10mm for 100 
percent efficiency 

6. A tie member consists of two ISMC 250.the channels are connected on either side of a 12mm thick 
gusset plate. Design the welded joint to develop the full strength of the tie. However the overlap is 
to be limited to 400mm. 

7. Design a suitable fillet weld for the bracket shown in fig. If working load P=100Kn and eccentricity 
e=150mm.thickness of the bracket plate is 12mm and the column used is ISHB 300 @618N/m. 
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Unit II 
1. Using a lug angle, design a suitable joint for 100 mm * 65mm *10 mm angle, used as a tension 

member .use 20 mm diameter rivets and thickness of gusset plate 8 mm. 
2. A tension member of a roof truss carries a factored axial tension of 430Kn.design the section and its 

connection a) Without using lug angle b) Using lug angle  
3. A single unequal angle ISA 9060, 6mm is connected to a 10mm gusset plates at the ends with 

5nos.of 16mm bolts to transfer tension. Determine the design tensile strength of the angle a) If the 
gusset is connected to 90mm leg. b) If the gusset is connected to 60mm leg. 

 
4. Determine the tensile strength of a roof truss member 2 ISA 9060, 6mm connected to the gusset 

plate of 8mm plate by 4mm weld as shown in fig. The effective length of weld is 200mm. 

 
5. Design a single angle section for a tension member of a roof truss to carry a factored tensile force of 

225Kn.the member is subjected to the possible reversal of stress due to the action of wind. The 
length of the member is 3m.use 20mm shop bolts of grade 4.6 for the connection. 

6. Design a double angle tension member connected on each side of a 10mm thick gusset plate, to 
carry an axial factored load of 375Kn.use 20mm black bolts. Assume shop connection. 

7. Design a splice to connect a 300x20mm plate with a 300x10mm plate. The design load is 500kn.use 
20mm black bolts, fabricated in the shop. 

8. Design a tension member using two angle section to carry 180kN when both angles are connected, 
i) on both sides of gusset plate, and ii) on the same side of the gusset plate. 

Unit III 
1. in a truss a strut 3m long consists of two angles ISA 100100, 6mm.find the factored strength of the 

member if the angles are connected on both sides of 12mm gusset plate by i) One bolt ii) Two bolt 
iii) Welding, which makes the joint rigid. 

2. Design a built-up column consisting of two channels connected by batten to carry an axial load of 
800 KN; the effective length of the column is 6 m. 
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3. A built up column consists ISHB 400@ 77.40 kg/m with one 300mmX12mm flange plate on each 
side. The column carries an axial load of 2600kN. Design a gusseted base, if the column is supported 
on concrete pedestal with a bearing pressure of 5N/mm2. 

4. Design a single angle strut connected to the gusset plate to carry 180Kn factored load. The length of 
the strut between centre to centre intersections is 3m. 

5. Design a laced column with two channels back to back of length 10m to carry an axial factored load 
of 1400kN.the column may be assumed to have restrained in position but not in direction at both 
ends 

6. Design a gusseted base for a column ISHB 350 @710N/m with two plates 450mmx20mm carrying a 
factored load of 3600 kN. The column is to be supported on concrete pedestal to be built with M20 
concrete. 

Unit IV 
1. Design the step by step procedure for design of vertical and horizontal stiffeners in a plate girder. 
2. A simply supported steel joist with a 4.0m effective span carries a udl of 40kN/m over its span 

inclusive of self weight. The beam is laterally unsupported. Design a suitable section. Take fy = 
250N/mm2. 

3. A roof of a hall measuring 8mx12m consists of 100mm thick R.C slab supporting on steel I beam 
spaced 3m apart as shown in fig. The finishing load may be taken as 1.5kN/m2 .design the steel 
beam. 

4. Design a simply supported beam of effective span 1.5m carrying a factored concentrated load of 
360 kN at mid span. 

5. Determine the uniformly distributed load carrying capacity of the welded plate girder shown in fig. 
When it is used as a cantilever beam of 4m effective span and checks it for shear, deflection, web 
buckling and web crippling. Assuming stiff bearing length as 100mm. 

 
6. An ISMB 500 section IA used as a beam over a span of 6 m, with simply supported ends. Determine 

the maximum factored uniformly distributed load that the beam can carry if the ends are restrained 
against torsion but compression flange is laterally unsupported. 

7. Design a bearing stiffener for a welded plate girder with the following specifications. Web = 
1000mm X 6mm thick. Flanges = 2 Nos. of 350X20mm plate on each side. Support reaction = 350kN. 
Width of the support = 300mm. 

Unit V 
1. Explain detail the steps involved in the design of channel purlin of a steel roof truss 
2. i) List out the various elements of the roof truss and mark all its significance. Explain the design 

principles of gantry girder. 
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3. Design an I section purlin for an industrial building to support a galvanized corrugated iron sheet 
roof. Given: Spacing of the trusses=5.0m Spacing of purlins=1.5m Inclination of main rafter to 
horizontal=300 Weight of galvanized sheet taking into account laps and connecting bolts=130N/m2 
Imposed load=1.5kN/m2 Wind load= 1.0kN/m2. 

4. Design angle purlin for the following data by simplified method: Spacing of trusses=4m Spacing of 
purlins=1.6m Weight of A.C sheets including laps and fixtures=0.205kN/m2 Live load=0.6 kN/m2 
Wind load=1 kN/m2 Inclination of main rafter of truss=210. 

5. Design a simply supported gantry girder to carry one electric overhead travelling crane, given Span 
of the gantry crane=6.5m Span of the crane girder=16m Crane capacity=250kN Self weight of crane 
excluding trolley=280 kN Self weight of the trolley=50 kN Minimum hook approach=1.0m Distance 
between wheels=3.5m Self weight of rails=0.3 kN/m 

6. A roof truss shed is to be built in lucknow for an industry. The size of shed is 24mx40m.the height of 
building is 12m at the eves. Determine the basic wind pressure. 
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