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B . E . C IV IL E N G I N E E R I N G 
V I Semeste r 

C E 5 6 0 1 Design of Steel Structures 
(Regulat ion2019) 

Note: Indian Standard codes IS800 and S P 6(1) are permitted 

T ime:3hrs Max.Marks: 100 

C O I Recogn ize the design philosophy of steel structures and identify the different 
failure modes of bolted and welded connections, and determine their design 
strengths 

0 0 2 Se lec t the most suitable sect ion shape and s ize for tension and compression 
members and beams according to specif ic design criteria 

C O S Apply the principles, procedures and current code requirements to the analysis 
and design of steel tension members , columns, column b a s e s and beams 

C 0 4 Identify and compute the design loads on Industrial structures, and gantry girder 
0 0 5 Find out ultimate load of s teel beams and portal f rames using plastic analysis 
B L - B loom's Taxonomy Levels 
(L I -Remember ing , L2-Understanding, L3-Applying, L4-Analysing, L5-Evaluat ing, L6-Creating) 

PART-A(10x2=20Marks) 
(Answer all Quest ions) 

Q.No. Quest ions Marks C O 
1 List any four advantages of welded joint 2 1 L I 
2 Write the principle of load transfer in high-strength friction grip bolts 2 1 L I 
3 Enumerate the Indian standard codal provisions for design of 

lacings in a built-up column 
2 2 L I 

4 Bring out the importance of column buckling curves 2 2 L 2 

5 Compare compact and semi-compact section. 2 3 L 2 
6 Write a note on web crippling mode of failure 2. 3 L I 
7 Write a note on puriin design. 2 4 L I 

8 Compare drag force and braking force in gantry girder design. 2 4 L 2 

9 List the independent sway mechan i sms of a frame 2 5 L I 

10 Define col lapse load. 2 5 L I 

P A R T - B(5x 13=g5Marks) 
(Restr ict to a maximum of 2 subdivisions) 

Q.No. Quest ions Marks C O B L 
1 1 ( a ) Design a lap joint between two plate's-of ^ i ze 100 mm x 16 mm 

thick and 100 mm x 10 m thick so a s to transmit a factored load of 
100 kN using M l 6 bolts of grade 4.6 and grade 410 plate. 

13 1 L4 

O R 
1 1 ( b ) A tie member of a truss consisting of an angle section I S A 75 x 75 

X 8 of Fe410 grade, is welded to a 10 mm gusset plate. Design a 
weld to transmit a load of 400 kN. A s s u m e shop weld. 

13 1 L 4 
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1 2 ( a ) A single angle 75 x 75 x 6 is connected to an 8 mm thick gusset 
plate at the ends with four 20 mm diameter bolts to transfer tension 
a s shown in Fig Q12(a) Determine the tensile strength of tie 
member I S A 100 x 100 x 8 when it is connected to a gusset plate 
of th ickness 12 mm through one leg a s shown in Fig Q12b by single 
row of 16 mm bolts. 

ISA 75X75X6 mm 

13 
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O R 
1 2 ( b ) Determine the design axial load on the column section ISMB400 . 

T h e effective height of the column is 6 m in y-y direction and 3 m 
in z-2 direction. 

13 L4 

1 3 ( a ) Determine the moment carrying capacity of a laterally unrestrained 
I S M B 350 member of length 3m. 

13 L4 

O R 
1 3 ( b ) Design a simply supported beam of 6 m span to carry a factored 

maximum bending moment of 550 kNm and factored maximum 
shear force of 250kN. T h e beam is provided with adequate lateral 
restrain by reinforced concrete floor slab. 

13 

1 4 ( a ) A roof t russ shown in F ig . 0 1 4 a is of span 12 m is located at 
Chennai j Tami lnadu. T h e central rise of the truss is 3 m, the weight 
of the A C sheet ing is 175 N/m^. T h e height upto the eaves level is 
8 m and the spacing of the truss is 4 m c/c. Corrugated G l Shee ts 
(Self-w^ 131 N/m^) are used for covering and spacing of puriin 
limited to 1.2 m. Determine the dead load, live load and wind load 
at the panel points. 

13 

Fig. Q 14(a) 
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^ O R 
''14 (b) I Determine the critical loads on the gantry girder for the following 

data 
Crane type: E O T 
Crane capacity : 300 kN 
Weight of crane and crab : 300 kN 
Weight of c rane : 200 kN 
Minimum hook approach : 1.2 m 
Centre-to-centre distance between whee ls : 3.2 m 
S p a n of the gantry girder: 5m 
Centre-to-centre distance between gantries : 1 5 m 
Weight of r a i l : 300 N/m 
Height of rails : 75 mm 
Yie ld s t ress of s t e e l : 250 M P a 

13 L4 

1 5 ( a ) Determine the plastic moment capaci ty of the continuous beam 
shown in F ig . Q15a . T a k e a load factor of 1.5. 

13 
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L4 

O R 
1 5 ( b ) For the frame shown in F ig . 0 1 5 b , find the plastic moment capacity 

100 kN 

50 kN 

3m 

M, 

2M 2M 

/7777 7777/ 

6 m 

3 m 3 m 

F ig . Q15b 

13 L4 
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PART- C d x 15=15Marks) 
(Q.No.16 is compulsory) 

Q.No. Quest ions iVIarks C O B L 
16. Design a column to support an axial load of 2500 kN, assuming 

that the column has an effective length of 8m with respect to the 
z -ax ia and 4 m with respect to the y-axis. 

15 3 L5 


