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Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - V-EXAMINATION - WINTER 2015

Subject Code: 3350601 Date: 05/12/2015
Subject Name: DESIGN OF STEEL STRUCTURE
Time: 10:30 AM TO 1:30 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 scientific calculator is permitted.

English version is authentic.

Use of 1.S-800:2007, SP-6(1) and 1.S-875 part | to 111 is permitted.
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Q1 Answer any seven out of ten. €2UHIl SlEURL Ulctoll scllol WU,
List names of various types of rolled steel sections.

NEL EL UslRell Aes Wl As2Aatell 2uel vl

Explain limit state.

@le R unesdl.

Find yield strength of 4.6 class bolt.

4.6 sl sllezoll 2les B 0.

State advantages of bolted connection.

ollRS SaAs2Aotoll $LAEL wRULC.

State the criteria for maximum and minimum pitch as per 1.S-800:2007.
1.5-800:2007 YHIB Uluoll HetiH ol Adyridt Ycuoll o33l ULl
Find minimum edge distance for 20 mm bolt.

20 mm ollcd M2 Ayt %331 Aoy B A,

State the value of Imperfection factor (a) for Buckling class-C.
wscllol SARL C HIZ BHURESAS 3522 (a)of YU AUl

Draw sketch of North light roof truss.

old cuse 3% guell sl €L

List various failure modes of beam.

ofliell 3R Wsell auel Ul

Explain methods to make the beam Laterally restrained.

olHal AeRcll AR Bs sall HiZe(l A AuHes Al

Explain failure of bolted joints.

© QDG NW O LUK DWW AHON L
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OR
(@) State advantages and disadvantages of welding over bolting.

) olcBlolell et Aesloletl $lAEL Aal NRSLAEL QU
(b)  Explain : size of weld, Throat thickness.
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AHosAl : Acsoll Wy, de dlsaal.

OR
Draw neat sketch of ridge joint.

Aoy Sleoeell a9 wsld €12

Two parts of 8 mm thick are to be connected by a single bolted lap joint with
20 mm diameter bolt at 60 mm pitch. Calculate efficiency of the joint. Take fy
of plate as 410 MPa and assume 4.6 grade bolts.

8 mm s8ell A WA2 20 mm caldell ol 60 mm Ul slat Ac Aot
dlees AU B8l B3 8. Al BsRlell stletHdl M. e HR fy

= 410 MPa cll. ¢l oll J)S 4.6 YlRL.

OR
An ISA 100x75x8 mm is to be connected with 8 mm thick gusset plate with its
longer leg connected by 4 mm size shop weld at toe and heel to transfer an axial
force of 100 kN. Design the weld connection also sketch connection detail.
Assume steel grade Fe410.

ISA 100x75x8 mm oll ALl ULl 8 mm aststesclloll alRde wAe U 4 mm
HIwell 20U Aesdl 100 KN ¢l cdget scll HIZ ASScllHl HAA B, Al
AG3S Asel Slastssel 5A el Aol vusld 1R Eletall As Fed10 AL

Calculate dead load and live load per panel point of a Howe roof truss using
following data:

1) Span of truss =10 m

2) Spacing of truss =3 m

3) Rise of truss=2.5m

4) No. of panels =8

5) Roof covering : A.C sheets
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alat ystroll 3 12 oA wdet [@Qatcdlell GuanoL 53l 5Alot Uotcilely 09

UR YollR dal ddeiredl aldl s:A:
1) 5ol Ul = 10m

2) 5| dRRAf ¥R = 3m

3) 5floll A3 = 25m

4) Qololl dull = 8

5) 3% sciloL : A.C 2lle

Calculate wind load per panel point for the Howe truss of Q.3(a) using
following additional data:

1. Location - Surat

2. Permeability — Medium

3. Height of shed — 10 m

4. Terrain category 2 and class B structure

5. Probable life — 25 years

6. Take value of ks=1.0
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(A) Q3@ elad ala 3 M2 oA MAA auRpiell (Qotdlell GuDdL 09
531 ZAlotl €25 Volclolg U UctotettRell oLl 52
1. R¥Ulel — Y
2. WRRARAEAE — uean
3. Asell GLUE - 10m
4. 2380l 3203 2 Ual sCUU R5UAR B
5. AeAd wt - 25
6
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(b)  Longer leg of ISA 90x60x6 mm is connected to a 10 mm thick plate at the ends 07
with six 16 mm diameter bolts. Determine the design tensile strength of the
angle. Take yield stress and ultimate stress of steel as 250 MPa and 410 MPa
respectively. Take pitch and edge distance = 40 mm.

(W) 1SA 90x60x6 mm oll Aicll U9l 10 mm os1siee(l olA2 WA WA 16 mm 09
ol 6 tllceo(l HEE U B3 B. L Walcoll Al . el
les A A WE|N2 U BoisA 250 MPa 4 410 MPa 8. UL ua

A% B dR 40 mm AL
OR

(b)  Design suitable angle section for a factored tensile force of 250 kN. Assume 07
M20 bolt in a single raw. Take f, =250 MPa.

(W) 250kN oll 3528 clalen M2 200 Adlce{l Slaeet $A. M20 ollce As 09
SLIRHL YR, f, =250 MPa Al

Q.4 (@) Design single equal angel strut having effective length of 1.8 m to carry axial 07
compressive force of 80 kN. Take fy =250 MPa.

UH. ¥ (1) 8OKN o U@ ELHAUN Aot scl HIZ 1.8 m WUBBIRS GOllY YRlddl 09

Yord ssact Aot w@eoll Slaget 5. fy=250 MPa .

OR
(@) Determine the design axial load on the column section ISMB400 having height 07
3.5 m, hinged at both ends. Take fy =250 MPa.
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3.5m QAL &R DY gloy Al ISMB400 SLAH A5l HIZ SALssat (B2l
QUR atssl 3. =250 MPa AL

Design a slab base foundation for a column ISMB350 to carry a factored axial
load of 1000 KN. Assume Fe410 grade steel and M25 concrete and safe bearing

capacity of soil as 220 kN/m?.

1000 kN ol ¥52§ w(AA AR ddel $cl S\EAH ISMB350 HI2 AN A
$1God3lotl SlNtel 5. Fed10 Rl As, M25 slgle daul HIEle{l ucHA
QLR Adal &Ml 220 KN/m? Al

Explain Lacing with neat sketches.

29 ALs(A €131 Aol umestal.

Design a simply supported beam of 5 m span to carry total factored load of 45
kN/m (including self weight). The compression flange of the beam is laterally
restrained throughout. Check for design shear strength, design bending strength
and deflection.

5m oUW YRl Aol 45 kN/m oll $A $528 el (Ulclloll cosel UL)
dget scl UEL A 25Ad ollHoll Slaset 5. olldell sLYUt A
YR dous ue Azl Agos 8. slosset R W, Slaiget Aeslol
BAU Aol SlsAs2Aol HZall As 53A.

Distinguish between angle purlin and tubular purlin.

Aol ulot wal 2yoyet? udlot dAall csteld wl.
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