Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER -V « EXAMINATION — WINTER - 2016

Subject Code:3350601 Date: 25- 11- 2016
Subject Name: Design of Steel structure
Time: 10:30 AM TO 01:00 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 1S:800(2007),1S 875 (part I,11,111) and SP:6 is permitted
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Q1 Answer any seven out of ten. £2Hil SlEURL AUlcloll scllel AU,
Write ultimate and yield stress for class 8.8 bolt

8.8 class oll tllca M2 ultimate Aol yield stress QUL

Write minimum pitch and edge distance for M20 bolt.

M20 ¢llc2 |2 minimum pitch e\ edge distance AUl .

Write partial safety factors for shop and field weld .

shop wa field weld M2 partial safety factors LUl .

Write value of stress in weld Fwd for shop and field weld for Fe410

Fe410 (e shop ol field weld M2 stress Fwd of HEU ALl

Write values of Imperfection factor o for buckling class b and c.

buckling class b ¥al ¢ Hl& Imperfection factor o o HRL Al

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

34| cloll® oll strut oll (R BSL Aletg Slal dl HUUBRS cele L
Define shape factor and plastic hinge.

shape factor 4l plastic hinge ol caltvaul WAL,

List factors affecting Wind load .

Wind load ol ¥R sl URGMAL ofl L€l olottal,

Calculate live load on truss and purlin for a roof angle 24°.

Roof angle 24° {12 truss Aol purlin oll clcl GUR (LL) W .

10.  Find shear lag width for ISA 75x50x6 ,when longer leg is connected by bolt.
20  ISA 75x50%6 oll longer leg ollce &l 3 &lal RUR shear lag width 20

© O ©®6 N O L U X BhWowoDN 2R

o

Q.2 (@) Draw different types of Roof truss.
YR (A) YELWEL USIR oll Roof truss o{l aus(Q €L

OR
(@) Write advantages of steel structures .

()  Steel structures ol SL2AEL AL SRUCA .
(b) Explain size of weld and throat thickness of weld
(1) size of weld 4ol throat thickness of weld Aot .
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Ud. 3
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OR
Explain block shear failure .

Block shear failure 4Hos1cl .

Two plates of 10mm thickness are to be connected by a single bolted lap joint
using class 4.6 M20 bolts. Design the joint and find efficiency of joint. Take
grade of plate Fe410.

10 mm %158 YRlddl 2 WAea class 4.6 M20 ol Ul STsall Hi AAE
8. single bolted lap joint o{l SISt 53| stlatdl WA WAL oll s

Fed410 .

OR
ISA 100x75x6 is connected by longer leg with 8 mm thick gusset plate by
using 4mm size of shop weld at sides only to resist Axial factored force of 80
Kn. Design the welded connection . Take grade of plate Fe410.

ISA 100x75x6 ail longer leg ol 8 mm o{l 5185 Ul oA A2 A&
4mm sizeo(l shop weldell 23t & . 80 Kn oll 2JRlisld uellal @R Agat

scll HI2 welded connectione{l SIR3LESet 53 . WAe ol S Fed10 .

Calculate D.L and L.L per panel point for a Howe truss using following Data.
(1) span -12m (2) spacing -3.5m c/c (3) Rise -2.4m (4)no. of panels-8
(5) Roofing — A.C sheets

Howe truss H12 GUR £aldd HUlel 12 D.L 3 L.L per panel

pointe{l 2WQLAZL $3.

OR
Calculate W.L per panel point for a Roof Truss of Q.3(a) using following
additional data .
(1) location —Vadodara (2) Permeability —Medium (3) Height -14m
(4) Terrain category -3 (5) class —B (6) life span -75 years
(7) Terrain —Plain horizontal Ground.

ysl 3() HIZ GuR ealdct aaRl ofl HBAl =2 W.L per panel

pointe{l 2131 3.

Determine Tensile strength of a ISA 75x50x6 when longer leg is connected
with 8 mm thick gusset plate using 5 no. of class 4.6 M16 bolts. Take pitch
40 mm ,Edge distance 35mm .Fe410,Fy-250 MPa.

ISA 75x50x6 oll longer leg & 8 mm o{l stsLeS Ul oA @2 W
5- class 4.6 M16 bolts &l A3 Sl Al el wHe=l 0 L. pitch 40 mm

,Edge distance 35mm .Fe410,Fy-250 Mpa .

OR
Design a Tension member made up from 2 ISA placed back to back placed
on opposite sides of gusset plate to resist 200 KN factored Axial Tension
Assume 4mm size shop fillet weld provided at sides only Take Fe410.

WS LBl Acl2lel 2 ISA placed back to back el gusset plates{l AL+ WA
ol olloy A Y35A & &l 4mm size shop fillet weld &l 3 &. 200 KN
factored Axial Tension ¥&al scll wccloll SlnlEgat sA. et A
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Design a single equal angle strut having effective length of 2.0m to carry
factored Axial compressive force of 75 KN.Take Fy-250Mpa

2.1l ol WARSIRS coll® YRladl single equal angle strute{l SLsLESet

75 KN ol 9[RSl wellal elot @R Uset $al HIZ 5. Fy-250Mpa Al

OR
Calculate Compressive strength of a Strut made up of ISA 65x65x6 When it
is loaded through one leg and connected by 2 bolts at each ends. Take length
of the member 1.8m and Fy -250 MPa.

ISA 65x65x6 oll 1.8 Hl a6l Strut %2R loaded through one leg 8lat sl

oA B3 2 bolts Al A3 Slal AR Lol AHeLL 2. Fy -250 Mpa AL

Design a single lacing system for a column made up by using 2 ISLC 350
placed back to back at a distance of 220mm to resist Axial Factored load of
1600KN.Take effective length 4.5m.

As SlAH 2 ISLC 350 placed back to back at a distance of 220mm il
Wolldd 8. 1600KN oll oJRlisld wella Elol R Agsl scll M2 single

lacing systeme{l Sl3LESel $A . USRS coltd 4.5 Hl A

OR
Design a column made up by using 2 channels placed back to back to carry
Axial Factored load of 1000 KN.Take effective length 3.6m.Assume column
is laced and Fy -250MPa.

1000 KN oll oJRlisld wefla elol iR Agel scll M2 2 channels placed
back to back ol GUNoL 53| lacing 53 SlAHo{l SIBLESet 5AWUUSIRS
doutds 3.6 Hl A Fy -250 Mpa Al

Design a slab base foundation for a column ISMB 300 to carry Axial factored

load of 1000 KN .Assume steel grade Fe410, concrete grade M25.SBC of soil
200 KN/M?

ISMB 300 ¢l olatldet Sl UR RSl 1000 KN oll €1t @R Al B
slab base foundatione{l Sla3eSet 52 steel grade Fe410, concrete grade
M25.SBC of soil 200 KN/M? .

Enlist various failure modes of hot rolled beams
hot rolled beams Hl&ell €L €L failure modes RULC.

Design a laterally restrained beam simply supported on 5m span carrying
working D.L 12 KN/m and L.L 8 KN/m .Provide checks for (1) shear
(2)Deflection (3) Bending.

WS laterally restrained 4l simply supported beam 53l o0l span 42 &
ol U working D.L 12 KN/m el L.L 8 KN/m Al 8 %ol SlasteSat

53 el (1) shear(2)Deflection (3) Bending otl As €2l

Design an Angle Section as a continuous purlin having 3.5m span .It carries
working Design load of 2.0 KN/m.
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(5) 3.5l oll span d&l 2.0 KN/m oll working Design load tlcldl fctcl ou
Udlet ol SloteSet Angle Section AeS & 3.
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