Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - VI * EXAMINATION - WINTER 2015

Subject Code: 2360601 Date: 19-12 -2015
Subject Name: Design of steel structure
Time: 02:30 PM TO 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. Each question carry equal marks (14 marks)

5. Use of 1S 800:2007, IS 875 Parts I to IV and SP:6(1)-1964 is allowed.

6. Assume grade Fe 410 steel with fy = 250 MPa unless otherwise stated.

7. Draw neat sketch where ever required.

Q.1 (@ Answer the following
(1) Different between limit state ane working stress method. 3)
(2) Advantages and disadvantages of bolted connection 4)

Y. 1 A oflAell GcdR WL

(1) dstad AW — (ARe e wal alSol R AuUs.
(2) ollces SLRlell SLAEL Wal AR GLAEL AV,

(b) Determine the compressive strength of a single angle strut ISA- 100X 75 X10
mm with c/c length of 1.5 m.The angle is loaded through one leg and ends are
fixed.Consider 1 bolt at each ends.Take Fy-250 Mpa

ol ISI 100X 75 X10 mm , 1.5 mc/c dolteS WA ol Aold @2 33
AlURAME WA B, dal As AL &lRL Ul sRAMUL WA 8. Aol sial
BSL WAL 8. dal BSL UR clled Ul 2q] elol AMeR] . Fy-
250 Mpa cl.

Q.2 (@ A tension member in a roof truss is subjected to factored tensile load of 300
KN. Design the member using two angle on the both side of gusset
plate.Assume Fy = 250 Mpa and 20 mm diameter bolts.

YR A SeA AolA AsUet , AA2 WA2all vlal vy 1S, 300 KN ail ¥528 allR
H2 VAR Acucloll (33186t 5. 20 mm U™l tllee AWURl. Fys=
250 mPa cll.
(b) Determine dead load and live load and wind load per panel point for a steel

roof truss to be provided for factory at bhuj with the help of the following
requirements.

1).Spacing and height of truss = 3.5 and 12 m respectively

2).Span and rise of truss = 12 m and 2.5m respectively

3) No.of purlins including ridge and eaves = 10 nos.

4) Length of shed = 30m , 5) Roof covering material = AC sheet

6) Probable life of structure = 25 years

7) Rerrain category, class = category-Il class —-A

8) Topography of ground = slope less then 3

9) Opening of building = 25 % of wall area
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Q.3

U4, 3

Q.4

(b)

(@)

(b)

(a)

(b)

(@)

oA g2lAd 3Rl 2ol Hi A8, ofasHl A stRulotell Slall
€35 Uold W&o2 UR Y AHy WA elrell a1t 53,
1).2¥0] AR Wa QLAY = 3.5and 12 m respectively
2).2-ell JUOL A AU = 12 m and 2.5m respectively
3) Wot ofl 2iv2ll = 10 nos.
4) Asell dolteS = 30m, 5) saAlol HRRad = AC lle
6) [S:L8et MRS =25 years
7) 230t 32013l U aol = 320131 -1l adl-A
8) Hlotoll 21Ul = slope less then 3

9) A ul=oL (AesloL = 25 % of wall area

OR
Advantages and disadvantages of steel structure

VA R5ARCAL $LSL Wl AFLAEL AL,

Design the single angal discontinuous strut to carry a factored load of 65 kN.
Assume that the distance between its joint is 2.5 m. Use Fy = 250 Mpa

65 kN S clleot 5l Rotet Aol 22 ofl [3eet 5. wa YR ¥

BBo2 ARAf R 2.5 m O Fy = 250 Mpa cl.

Design a steel column to an axial load of 1000 KN. Considering actual length of
column 4.0 m tith bolts ends effectively weld in position and restrained against
rotation.

4.0m ofl W3l celleS wRladl dal Aol sial Bst RAMA et (ZauHl

vlottd Al Auisall el (3238t 1000 KN ol aellal GiR cllset

scl HlE 3.

OR
A tension member of roof truss consist at 2 ISA 100X 75 X 6 mm place back
to back on both side of gusset plate. Using 8 mm gusset plate calculate load

taken by member.Use 16 mm dia bolts.

As Sotdot NIGR 2 ISA 100X 75 X 6 mm of olaic] 8. olal AWdIA 22
QA2oll vial oy WAL B wal As &l Als A AslAA B. A
wQA2o(l xsleS 8 mm 8. L3l 53l cdlol L W AUA 16 mm

Mol ol AWURAL B.
Explain lap joint and butt joint with sketch.

AU A2 B ol2 HBe2all Uitilell vUs(A 131 UMesAl.

Design a single lacing system for a column composed of 21ISMC 300 @ 35.8
kg/m placed back to back at a clear spacing of 200 mm.The axial load on
column is 1500 kN. Effective length of column is 5m.
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Q4

Ud. ¥

Q.5
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Q5
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(b)

(@)

(b)

(a)

(b)

(@)

200 mm As dl As AR YAl 2ISMC 300 oll $UGeSSAH AsAot
% 5m ofl WARSIRS GOlLES Ul 1500 KN oll ¥528 wellal el diset 82
8 Aol HI2 Rt ARLL ReH Bxeet s,

In a factory building steel beam are provided at 3m c/c. The effective span of
beam is 8m. The RCC floor slab is 120 mm thick. It has superimposed load of
4 KN/m?2, Assume weight of RCC as 25 kN/m? and weight of floor finish as

24 kN/m?.Design the steel beam ane make neccessery checks.

WS SIRULUML 3m all c/c UdR Rletall oflH waAd B. A ol «l
UABRS AolleS 8m 8. WRYLYL sAR QAN oll s1eS 120 mm 8. Asll
UR YUR SRS ARL 4 4 KN/m2. cldl 8. R ¥ uRUlef aoet 25
KN/m? 3ol 5AR (3Rl of clogol 24 KN/m?® B, Wletatl ol ofl (30318et

53 Aol oell w3BRaudl ustA.

OR
A built up column consist of 2ISLC — 250 spaced at 140 mm back to back. It
is carrying factored axial load of 1200 KN, having 6 m length. The both ends
of the column are effectively held in position and restrained against rotation.
Design battening system for column.

A5 6m AOlle uRlddl (Aee AU SldH 2ISLC — 250, Bo s ol Als
AR 140 mm 8. A 1200 KN oll A&l ¥s28 Als Asal 52 B, Aol
ool BSL UUWSRS WAt Hl RAA wal A2AAHL R2E5 53cd B, ull
sldAd 1R Aol (3steset 5.

Design a single angle section for purlin having 3.0m span. It carries design
load of 2.5 KN/m and supported on four suppoets.

3m ofl ot Ul F2Al 1R 2.5 kN/m oll [338et R He R
Aol As2et Ut ol (335et 5. A AR UWE UR 251AA B

Design a slab base foundation for a column ISHB 350 to carry a factored axial
load of 1200 kN. Assume M-25 concrete grade and Fe-410 steel grade. Take
safe bearing capacity of soil as 200 KN/m?2.

1200 kN 352§ AHQA3d @R dsol 5l ISHB 350 SIAH HI2 AN
A% $1GodUA (3BIBel 5. M-20 WA Fe-410 cll HIEloll UM CUR

Aot &Hl 250 kN/m? .
Draw sketch of roof truss and explain various components of it.

$flofl sl €131 Aett (@AY ewdll awldl

OR
Draw at least two views of gusseted base foundation for a column ISHB — 400
with cover plates 400x20 mm on each flange.The factored load on column is
4000 kN. The length of column is 5.0 m. The safe bearing capacity of soil is
250 kN/m2.M-15 grade of concrete is used for pedestal.

ISHB — 400 SIAH %o{l olal s&% GUR 400 x 20 mm ol WAz %3¢l
8.5lAH UR 4000 kN oll 528 Als A & wa Aoll delleS 5.0 m 8.
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(b)

M-15 Slgle HI2 Al HIEle{l UAHA MR ddat scllell &HAl 250

kN/m? Al.dell HI2 22 A% ol 3Leet 3.

Answer the following :

1) What is nominal dia. And gross dia. of bolts ?

2) Different between column and strut ?

3) Write the equation for the thickness of slab base.

4) What is maximum slenderness ratio?

5) Write the equation for length of principal rafter.

6) what is working load.?

7) State 1.S criteria for maximum and minimum pitch of bolt.

ol Aol cllol L.

1) olc@ell WRABR Al Aol ollee oll Sl oll clly ¥R,
2) dslalcd Aull: SIEH AR @2

3) A6 Al ASIE Hize] YA AL,

4) ARAHH WAosAU AR LU

5) [Qollud A%l dallsS of Yot cvll,

6) al5ol Als WeA 9?

7) dllce ofl ASRAHH Aol MRAHH Ul M2 1S criteria QU
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