Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGG. - DLM - SEMESTER- VI EXAMINATION - WINTER 2012

Subject code: 360601 Date: 03-01-2013
Subject Name: Design of Steel Structures
Time: 02:30 pm - 05:00 pm Total Marks: 70

Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is considered to be Authentic.

Q.1 (@  Answer the following questions:
1. Taking four different steel sections used for purlin, draw connection of
purlin with roofing sheet for each section.
2. Define laterally supported beam drawing sketch.
(b)  Calculate wind load per panel point using following data:

Truss type : Howe; Span: 12 m; Height of truss: 15 m; Pitch: 1/3; No of
panels: 6; c/c distance between trusses = 3 m; Location: Jamnagar; Degree
of permeability: 4 % of wall area; Terrain: Open sea coast.

Q.2
(@ AnISMB 500 @ 86.9 kg/m is used a simply supported beam over a span of
5 m. Determine (1) design bending strength of the beam, (2) design shear
strength, and (3) intensity of u.d.l that the beam can carry under working
condition. Assume that the beam is laterally supported. Consider Fe410
steel.
(b)  Draw detailed sketch of beam to column stiffened seated welded connection
(two views)
OR
(b)  Draw detailed sketch of gusseted base foundation (Plan and elevation)
Q.3 (@  Answer the following questions
1. Classify the bolts used as structural fastener
2. What is the ultimate tensile strength of a bolt of property class 8.8?
3. What is the diameter of the hole for M24 bolt?
(b) Inatruss, ISA 80x80x8 mm is subjected to the factored tension of 175 kN.
It is to be connected to a gusset plate using fillet welds at the toe and back.
Design welded connection using 6 mm fillet weld. Consider field
fabrication with Fe410 steel.
OR
Q.3 (@  Answer the following questions

1. Explain types of welds with sketch
2. Calculate design shear strength of fillet weld for connecting E250 steel
plates considering shop fabrication.

(b) Design a lap joint between two plates; 60 x 12 mm and 60 x 20 mm of
Fe410 grade so as to transmit a factored load of 80 kN using M16 bolts of
grade 4.6. Assume that the threads of the bolts are outside of the shear
plane.

Q4 (@  Find the ultimate design strength of an ISA 80x80x8 in tension which is
connected to a gusset 10 mm thick using 7 nos. of M20 bolts ( pitch 50 mm,
end distance 30 mm) placed in a row. Consider Fe410 steel.
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Calculate design load carrying capacity in compression of a discontinuous
strut 2.5 m long consisting of two ISA 75 x 75 x 8 connected to both sides
of 10 mm thick gusset plates. Consider Fe410 steel.

OR
Design a compression member using single equal angle connected to the
gusset plate by more than two rivets to carry compressive force of 70 kN.
The c/c distance between the end connection is 2 m. Consider Fe410 steel.
Explain with sketches “block shear failure” for bolted connections.

Design a slab base (with concrete pedestal) for a column section ISHB 250
@ 51 kg/m carrying a axial compressive load of 1000 kN. Consider M20
concrete grade and Fe410 steel. Assume safe bearing capacity of soil as 150
kN/m2.

2 ISMC 250 @ 60.8 kg/m have been used as a built up column subjected to
factored axial compressive load of 1100 kN, placed back to back with 160
mm spacing between webs. Design a lacing bar for the single lacing system,
and check it for slenderness ratio, and the load carrying capacity in tension
and compression. Assume bolted connection and Fe410 steel.

OR

Calculate the design load carrying capacity of a built-up column having 5 m
length consisting of ISHB 200 @ 40 kg/m, with one cover plate of size 250
x 20 mm on each flange. Assume that the bottom of the column is fixed and
top is hinged. Consider Fe410 steel.
Answer the following questions:

1. Actual slenderness ratio of a battened column is 50. How much shall be

the effective slenderness ratio of that column?
2. Draw sketches of battening and lacing systems.
3. Differentiate between battening system with lacing system for built up
column.
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