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

Instructions:
Attempt all questions.
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U 1

Q.2

U, R

. Make snitable assumptions wherever necessary.
. Figures to the right indicate full marks.

Each question carry equal marks (14 marks)

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

Assume grade Fe 410 steel with fy = 250 MPa unless otherwise stated.
Draw peat sketch where ever required.

(a)

(b)

(a)

(b)

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

o{ldAetl Gl Ml
(1) dstacd 2 — [@ARe Re wal al$oL B Aus.

(2) ollees olsLelell $lalel Aol AR sLaAel clull.

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

IST 100X 75 X10 mm , 1.5 m ¢/c dolleS WA Roid Aol e o33
clluRellHl Ad 8. del As AL gl AUdld seuml wd 8. dell ol
BsL vl B. dal Bsl uR ollee Wilol w@eo] elol el el Fy-
250 Mpa Gl

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.

sue oLl AsUot , olA2 Wesll olal ooy 1Sl, 300 KN ol 3528 ellR
HEE v scde]l (3aset 531 20 mm callsll ollee ctuRl. Fys=

250 mPa ¢l

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-IlI class —A

8) Topography of ground = slope less then 3

9 ) Opening of building = 25 % of wall area
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(b)

Q4 (a)

oA ealdd 3Rl taulol Hl |8, gHl WA sRuLete(l FAlol
£35 Uolel WEo2 UR Yel Mo WAd ctlRell ol s,
1).g¥0} vic? ol QLULS = 3.5 and 12 m respectively
2).2ell U6 ol AS™U = 12 m and 2.5m respectively
3) W(clet ofl 2vell = 10 nos.
4) Asell dolls =30m, 5) sadlol HRRad = AC 9lle
6) Bxisel RS =25 years
7y 230l 32913 el adl =328l -1 adl A
8) o H{lato{l LWl Sl = slope less then 3

9 ) a0 uleloL [leslol = 25 % of wall area

OR
Advantages and disadvantages of steel structure

Wl @s5UBeL 5LSL val RSLAEL A

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 clls ol 52l Fotet Ao e ofl Boset s2A. ual w3 3
o2 2o wdR 2.5 m B Fy = 250 Mpa .

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 o{l W3 colls YRAcdl dal deil olal Bst RAQ wal B ouni

et Aal Alvisal adetell s 1000 KN ol a1l R diget

scl HI2 §3L.

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.

A5 Soldel HI6R 2 ISA 100X 75 X 6 mm o} Walg] 8. olal Aol olde
eoll olal ol wdell B ol ds &l ds A »siAa 8. ade
w@eofl ostes 8 mm 8. 2RLcdl 53l ot ol A 16 mm

Aol olleg cluRel .
Explain lap joint and butt joint with sketch.

AU Al8o2 A o2 BlBeeall Ultlell pusA €18 unan <.

Design a single lacing system for a column composed of 2ISMC 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 Sm.
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(b)
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Q5 (a)
ysg.uy o
(b)

Gl

Qs (@
sy oA

200 mm A5 Ul As B YA 2ISMC 300 oll 5ULBSSlEAH Asalel
% 5m ofl UAWLRS UL dal 1500 KN oll ¥528 weallal ell? cllget 52
8 detl 112 Roid ARl Rred Baset 5.

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?. 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.

A5 SRULAUHL 3m oll c/c R Wladoll ol 2udd 8. d olld o
WARSRS Aolle 8m 8. WRY scll? 2Aw ol WSS 120 mm B. Aol
UR YUR srulas Al 4 4 KN/m2 clldl B, Wl 3 aRllle] aset 25
KN/m? ol sl BRlaL of axetl 24 KN/m* 8. ¥letoll ol ol Bxieet

53 el Wl w3Radl usil.

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 AWLE YRlcdl (Blee AU sl 2ISLC - 250, Ba] ds ol As
A2 140 mm 8. d 1200 KN oll wellal 528 clls Usel 52 B. doll
ol BSL AUURSLRS wLRolHl RAd ol A2 2otHl Reds s2e B, L

sl 1R dzllotedl [Baatset s3l.

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

3m ol clolts Al Al {2 2.5 kN/m ol 80l el 1R Rloia
Aol Aset Ulelot ofl Biset 5L A wWR AWE uR 2sidel BI

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?.

1200 kN $528 AHR A R ol Sl ISHB 350 SlAH HIE Ao
A% 5LGA Ut 38l 5. M-20 sl Fe-410 Ul HIEls{l AcHA UR

clgol &Hcll 250 kN/m? @l
Draw sketch of roof truss and explain various components of it.

51l 2usA €141 Aot @A euoll aelell

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/m?.M-15 grade of concrete is used for pedestal.

ISHB — 400 SldH %oll oial s GUR 400 x 20 mm ol w2 3¢l
8.5lelH UR 4000 kN oll 3528 clls clldl & el doll collss 5.0 m 8.
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M-15 sl$le 12 el Hidle(l deiHd iR deel sdale(l Ml 250

kN/m? cll.dell {12 o2 d s ol BxRset 53l

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 LS criteria for maximum and minimum pitch of bolt.

ol Aol oellol Bl

1) cllceoll WRUWR clld el ellee oll Sl oll calld s uLell.
2) csletd cull: SldM ual g2

3) ol dosell ASLE Hoj Yot cul.

4) ALRAHH W5 R0 el

5) RQodllud Aseell dous of Yot cull.

6) aldol clls Aed g7

7) e ofl AGAHH wal RHH LU {2 1.5 criteria Rl

e sfe sfeske sk sfe sk sk sfeoskeshe sk
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