Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER -V « EXAMINATION - WINTER - 2017

Subject Code:3350601 Date: 02-11-2017
Subject Name: DESIGN OF STEEL STRUTURE
Time: 10:30 am to 01:30 pm Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple scientific calculator is permitted.

English version is authentic.

Use of IS 800:2007, IS 875 (part I,11,111):1987 and SP:6(1) is permitted
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Q1 Answer any seven out of ten. €22l SlEURL Ulclotl ellol WML, 14
Write ultimate and yield stress for 4.6 class bolt

4.6 sAlMoll 2ol WEdlNe Aal Ales VU A@vll.

Find minimum pitch and minimum edge distance for 20mm dia. bolt.
20mm cAloll ollcd HIR dygrd UlA Aal dYdH UlRe] vidR 2.
Write values of Imperfection factor a for buckling class b and c.

wWsclol SAR b Ao ¢ U2 BIURESA 352 a oll AR] cull.

Write partial safety factors for shop and field weld .

AU A sles Aes He wédlad Asdl ¥ser Avll,

Find effective length for 3.0m long strut having both end fixed.

olal 83 vleleel 3 Hl.Aioll 2 HIE AHUIBIRS Golls .
Calculate live load on truss and purlin for a roof angle 24°.

240 ol 9URLel VRl Ul 2 U udlat GUR clsd Alsell

203 83,

Give the value of maximum slenderness ratio for the lacing bar.
Ao olRell HETH WAesAY =Ae{l Acey L.
Explain “Shear lag effect”

“gllar Aol B%s2” UMsLAl.

Write equation for minimum thickness of rectangular slab base, supporting
the column under axial compression.

c. wella eolglel el Ul drARY QAL ARl AYTH HISLSa]

YA A,

10.  Write Maximum slenderness ratio permitted for the member always under
tension.

0.  SlAH ARUAH ¥l AR HIZ HloA HETH ¥ AosaAU 2220 Avl,

WX RWW N e
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Q.2 (@  Explain in brief different types of bolted connection. 03
Y. () olleeS sasotloll YEL WEL USIR gSHL AMastal., 03
OR
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Write advantages of steel structures.
BlA @ 5URAL $LAERA AUl
Explain the “Block shear failure”.
“ocdls AR FAAR” UMl

OR
Explain “size of weld” and “throat thickness of weld”.

“Qesollalsay” W “Acsel e s Ul

Determine bolt value of 20 mm diameter bolt connecting 10 mm plate in
Single Shear. Take grade of bolt 4.6 and plate of 410 MPa.

10 mm ol 3l W@ea H\sal HIZ AUREA 20 mm cUldell (llczo(l Rolet

Ui vllce Ac) M. 4.6 Asall 6llce al 410 MPasll W@2 Al

OR
Design 4mm size fillet weld to connect a plate 80mm x 10mm to a 12mm
thick gusset plate to transfer 100kN load. Assume shop welding of Fe415 on
sides only.

100kN ol @R cdel $cl HI2 80mm x 10mm ol W@Aeal 12mm sl
A2 W2 UA 4mm WBRell SlA2 Acsall Hslalell (Bxsiset s

Fed15 oll AUUSSHL 20U Acslol Ul

Design a single angle to carry a factored tensile load of 120kN. Assume single
row of 4 numbers- M20 bolts of 4.6 grade. Take fy =250N/mm? and fu=410
MPa. Do not check for block shear.

120kNeil ¥523s dlla o Aal He Roet Adicdell Bxsiset 53
4.6 Jsall 4 ool M20 ollceoll As o AN WA, fy =250N/mm?2 e

fu=410 MPa . ¢clls AR HI2 As sclloll o1,

OR
Determine strength governed by yielding of gross section and by rupture of
critical section of a tension member ISA 100 x 75 x 6mm with longer leg
connected to the 8mm thick gusset plate by 4mm size weld. The length of the
weld is 140mm length at toe and 315mm length at back.

ISA 100 x 75 X 6mm ol WA A52Aotoll ARl NeRA it QY 8mm
sl A2 W2 AU 4mm UBPBoll ACSUL BUSIRL sl A As2Aoto{l
Aleslot wa Sl8lsA AsUotoll clourl [AiAd aHdl el Aesell

colle 2l ollyy 140mm AA As 6lly 315mm B.

Explain “Classification of cross section” as per IS 800 : 2007
IS 800 : 2007 Y% BMSBE] cAd((50L AU

OR
Give the values of effective length of column under different end conditions.

oel el Bsloll RAA Yot Sleaoll WABIRS Aol Acy WL
Give equation of equivalent slenderness ratio for an angle strut.
AOIA @2 HIZ Uj3U A5 (A HRe] Yot 2.

OR
Calculate the compressive strength of a single angle strut ISA 100 x 75 x 10
mm with centre to centre length 1.5m. Angle is loaded through one leg and its
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ends are fixed. Consider one bolt at each end. Take fy=250N/mm?, Ae=1.16
and ¢=141.

Aoz Yl Ao 1.5m ol cousalon ISA 100 x 75 x 10 mm oll A
ol Elolalr &Hdl M. AWILA A BSL el el As Al AZS
52 B. €35 83 s olle ARUAIHL AL fy=250N/mm?2, re=1.16

=141 Al

Calculate Dead load per panel point for Howe roof truss of a Industrial shed
to be constructed at Bhopal for the following data.

Span of truss =12 m.

Spacing of truss = 3.0 m c/c.

Rise of truss = 2.5 m.

Weight of roof covering sheet@130 N/m?

Weight of Purlin & Fixtures @ 80N/m?

Total nos. of panels = 6

AULA WA clidaltHl vaetR 3ldBdls Asell dla g HR oAl
(Qotclett BUuUR Vot (g uR 35 Alsell ow=ll 52U

2ol oUol= 12 m.

2ol B dJAA=3.0 m c/c.

gell Bslal= 25m.

35 sa3lol elles] axatoll €2 130 N/m?

UAlot W ($5ulotl cogolall €2 8ON/M?

A Uotctoll Avall= 6

OR
Calculate live load per panel point for Howe roof truss for the data given in
above question 3 (c)

GUR Ugl 3 (c) Ml AUAA (Aot W2 8la 3% 2ol Vsl (Gl uR

e Asell ol 53

Determine wind load per panel point for a truss given in above Q.3(c) using
following additional data.

Height of truss above G. L. = 20m

Air permeability : Normal

Probable life of structure = 50 Years

Terrain Category — Il and class — A structure.

Consider plain horizontal ground.

GUR Usl 3 (c) Hi aRiell ollAell (AQotdl W2 ol Voted (Gl UR
Ucotedle(l ol 3l

ot ll guoll GAE= 20m

AR uRHlauolAldl : lRuc

®sU AedAd wyu= 50 arl.

2380l 320131 11 el SAlL — A R5UR

Qo A ¥Hlot 2LAIlHl AL

OR
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Draw detailed sketch of Beam to Column framed connection.
ol AUA SlAHoll FH 5ASAetoll (Aol AU €L

Draw detailed sketch of ridge joint of roof truss.
3% 2ol Hletoll AlBo2all (Adlcalr WU €1

OR
Draw two views of slab base foundation.

AN AT $1Gcdotall A Eullel E1RL

Design a simply supported beam of 4m span carrying total factored load of
50kN/m on entire span. The compression flange is laterally restrained
throughout. Design the beam for bending only.

UL OUOUL UR 50kN/m oll $E& ¥525 @R clgal $cll 4m dUOUCLOL
el Aa 2sact ofliell (3asset 52, olliell slUt sAs AUGtoL Yl

Azl Aot B. oflHal HIA AoSlol HIZ 3386t 3.

OR
Design an angle section as a continuous purlin having 3.0m span .It carries
working design load of 2.4 KN/m. Angle of roof truss is 26°. Take fy=250
MPa

3.0m ol ououaloll ddd ucllet {2 Aoid Asotoll BRset sA. A
2.4 KN/m oll aslol Baigel ek csat 52 8. 35 2ol Well 26° B.

fy=250 MPa cl.

Design a single lacing system for column composed of 2ISMC 300 @ 71.6
kg/m is placed back to back at a clear spacing of 200mm and carrying axial
compressive load of 1200kN. Effective height of column is 4.5m.

21ISMC 300 @ 71.6 kg/m o 200mm oll }UR AR As g As dlscla
OlollACl ol 1200kN oll ElGelR adol sdl (Bl AU sl |2
Roid Aol ReHoll Bxisal s, SletHoll MUSIRS GULS 4.5m .

Distinguish between angle purlin and tubular purlin.
AolA UAlol Al alouslz Ul ofl cRA Ae 2ure $3.

Design a slab base foundation for a column ISHB 400@ 82.2 kg/m to carry
axial load of 1250kN. Assume Fe410 grade steel and M20 concrete. Take
Safe Bearing Capacity of soil as 200 kN/m?.

1250kNotl weflaeir cgel scl ISHB 400 @82.2 kg/m oll SlAMsll
WA-A 51Gcdotell (388l 5. Fedl0 Jsof Wl Wal M20 )Sof

si(s2 R, Asctell ActiHd AL aHdl 200 kN/m? AL

An ISHB 300 @ 58.8 kg/m is used as short column. Determine compressive
strength using Fe410 steel with fy=250N/mm?.

ISHB 300 @ 58.8 kg/m oll gsl SlAM 33 cluraldi waAd B,

fy=250N/mm? clloll Fe410 Wldall GUAL 53lal ElGeUR &l 20t
Explain Lacing with neat sketches.
e uLs(d €131 Aol dunestal
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