Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-V ¢ Examination - WINTER ¢ 2014

Subject Code: 3350601 Date: 26-11-2014
Subject Name: Design of Steel Structure
Time: 10:30 am - 01:30 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 any seven out of ten. 14
The Yield strength of 4.6 Bolts is----

What is the diameter of the hole for My, bolt

Define the Butt Joint

Explain Limit state of strength and serviceability

Explain Minimum and Maximum pitch , edge distance in bolted connection
Value of ¢ for f, = 410 N/mm?

Value of o, for Two bolts along the length in end connection

The thickness of lacing bar in single & double lacing system is as ------

The value of effective slenderness ratio of laced column is taken as ------ the
actual maximum slenderness of column.

10.  Write equation of ¢ showing the relation with a and A
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Q.2 (a) Two plates of 60 X 12mm and 60 X 16mm thick are connected by lap jointto 03
resist tensile load of 80 KN Design the Lap joint Using M16 bolts of grade4.6
and grade 410 Plates . if bearing Capacity of Bolt is 77.14 KN
OR
(@) Check Single angle ISA 90 X 60 X 8 with 3- rivets of 20 mm ¢ with Pitch 03
=50 mm ,edge distance = 37 mm with gusset plate of 8 mm thick for block
shear failure . angle carries a tensile load of 140 KN
(b) Calculate Dead Load per panel point of roof truss of a factory with the 03
following data
(1) Span of Truss: 16 m Howe type truss
(2) Spacing of Truss ; 4.0 m
(3) Rise of Truss: 3.0m
(4) A.C. Sheet used as Roofing Material @ 150 N/m?
(5) Total nos. of Panel point : 8
(6) Supporting width -300 mm
OR
(b) Inatruss, ISA 100X75X8 mm is subjected to the factored tension of 200 KN 03
it is to be connected to gusset plate using fillet welds at the toe and back
Design welded connection using 6.0 mm fillet weld Consider field fabrication
with Feyq steel
(c) Calculate Live load per panel point of roof truss of a factory for the data 04
given in the above Q.2 (b)
OR
(c) Determine the Wind load per Panel point for above Q2(b) with the following 04
additional details:
(1) Permeability — Medium
(2) Height of shed -12 m
(3) Probable life — 50 Years
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(4) Terrain category-1, Class- B Structures

(5) Topography factor -1

(6) City — Surat
A single unequal angle 125X75X6 mm is connected to a 10 mm thick gusset
plate at the ends with 18 mm dia. Bolts to transfer tension .Determine the
strength governed by rupture of critical section . assume that the longer leg is
connected to gusset plate

OR

Design a single angle to carry a tensile load of 250 KN assuming single row of
My bolts and f, = 250 N/mm?

Explain various modes of failure of bolted connection
OR
Draw the neat sketch of Slab Base Foundation
A double angle discontinuous strut made up of 2ISA 75 X75X6 mm is placed
back to back on either side of 10 mm thick gusset plate and tack bolted. The
length of member is 3.0 m between intersections Determine the compression
capacity if Fe 410 & Fy=250 Mpa (r,=23.00 mm ,r,,=34.40 mm, a=1732 mm?)
OR
Calculate the compressive strength of 75 X75X6 mm assuming that the angle
is loaded through one leg when it is connected by two bolts at each end .The
length of member is 2 m and f,=250 Mpa ( Assume fixed end condition)
(Ae =1.195)
Design double angle discontinuous strut to carry a factored load of 190 KN
The length of strut is 3.0 m between intersections The two angles are
connected back to back on opposite side of gusset plate and tack bolted.

OR
An ISHB 350 @ 724 N/M is to be used as short column Determine the
compressive strength using Fes;0 & Fy= 250 N/mm2
Design a column to carry a factored load of 1800 KN the length of column is
5.0 m with effectively held in position at both ends but restrained against
rotation at one end. only rolled I-section and plates are available .

OR
Draw detailed sketch of Beam to column stiffened seated connection ( two
views)

An ISA 125 X 95 X10 mm is used as continuous purlin over an effective span
of 3.0 m. Find load carrying capacity of the purlin

OR
Draw the sketch of roof truss and show various component
Design a slab base foundation for a column ISHB 300 @63.0 kg/m to carry a
factored axial load of 1500 KN Assume Fe410 grade of steel and Mys concrete
Take bearing capacity of soil as 200 KN/M?

OR
Draw the neat sketch of Gusseted Base Foundation
Design a single lacing system for a column composed of 2ISMC300
@35.80kg/m placed back to back at clear spacing of 160 mm .Axial factored
load on column is 1200 KN . Effective length of column is 5.0m

Design a simply supported beam of effective span 5.0 m carrying a total
factored load (including self weight) of 40 KN/m on entire span The
compression flange of the beam is laterally restrained trough out. Only check
for deflection required.
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Draw sketches of lacing and battening system.

State various steel section with their full name available in the market and
draw a neat sketches ( any three)

Design an angle section purlin of roof truss having 26°angle . Span of purlin is

3.5 m. it is subjected to Bending moment of 7.35 KN-M.
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QUR 140 KN B. oclls2ll? el 2 As 5A (p=50mm & e =
37mm)
o{lA eall At w33lalcdl UatHl ceS , As asllu e 5ot €35
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wall
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Al ssaol FAuUR AglA WA A
AUl
oL AB% HGodalotell ugl €11
2 ISA75 X 75X 6 mm ,10 mm OlA2 WA2 oll ¢lal Gl UR ¥§ cllHl
WAA & . Aol AsAat gl aAsat U AsA wellA elR A .Aicl

Aol AR A2 il %ISIACL 8. The length of member is 3.0 m between

intersections Determine the compression capacity if Fe 410 & Fy=250 Mpa
(r=23.00 mm ,r,,=34.40 mm, a=1732 mm?)
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a3 Rl B Aol BSL U A olled dlZlal elot UHRL 0.
(he=1.195)
3.0m AolleS eRLclcll Aol 190 KN 525 SIoL 6lol cldet sl EN

SodloAuU g2 HIE A Aol B A2 WA2e{l el oA B3 B, d
H2 A9 Adlcell e SlAset $A. wlal Aol 25 cllcedl K\3ct
8.

el
Aol ISHB 350 @724 N/M Aol dRlcldl A5 sl et 1 el
AR clgal sclloll il Nl .
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