Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-5 EXAMINATION -WINTER- 2019

Subject Code:3350601 Date: 26-11-2019
Subject Name: Design Of Steel Structure
Time:10:30 AM TO 01:30 PM Total Marks: 70

Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of programmable & Communication aids are strictly prohibited.

5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

7.Use of IS codes IS 800-2007, IS 875 (Part-1 to 3) -1987 and SP: 6 -1964 is permitted.

Q.1 Answer any seven out of ten. e2Hied] 51Ul Aldell Bl AU,
If the angle of roof truss is 25° what is the live load of truss?
%\ 24 il WRI 25° ofl €l dl deil UR @1ed |ls dedl aQl?
Write ultimate and yield stress for 4.6 class bolt

4.6 541 ol W& Y2 WEEIN2 Ual |65 24 dlull.

State the value of Imperfection factor (o) for Buckling class-b and ¢
wWsdlol 5611 b WA c HI2 ©RESA 3522 o oil AR qui)
Give the value of maximum slenderness ratio for the lacing bar
QR UL 2Qe1SR A AR ofl HedH A&y @ u).

Define Shear Leg effect in Beams.

oflH M2 QUR Q3L 8552 «fl callul (L.

Define the partial safety for loads

dls Hi2 ueflug A5l 352 ol culul ).

Write Partial safety factor for shop and field weld.

(565 u4al 20U deslor v ueflug Asdl 352 dlud.

Define Limit State

(@2 222 ofl cutuail w41l

State Main purpose of providing Lacing and battening.

A [RidL wa Aol 1 udlel Yuy &g dlu)

Define (1) Characteristic Strength (2) Characteristic Load
(vl WIUL (1) 335225 Rl () 33serRes dlS
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Q.2 (@) Draw neat sketch of Eaves joint of Roof truss
UBLR  (¥)  w§ 2 ol o W12 ol wLsd Rl

OR
(@  Write advantages of steel structures

() X4 R5Uell slULl Eludl.

(b)  Explain : size of weld, Throat thickness
() AES ofl YIS vial el lsAY of dARlet 53,
OR
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Define the term with figures. 1.Pitch of bolt 2.Edje distance and 3. End
distance.

WISl UL AU WU 9. Yl BI)§ G112 R, 31 vidR 3. oS vidR

Two plates 100mmx12mm and 100mmx16mm are connected by lap joint to
resist design tensile load of 100 kN. Design the lap joint using M16 bolts of 4.6
grade. Take fu=410 MPa for plates

ol Wel 100mmx12mm el 100mmx16mm el QU %162 &l %15d B dsil
U2 100 kN ol WLRL )1 €13l 8. d QY 182 ol M16 G2, 4.6 AS HI2

SlsLesel 831,

OR
Design a Lap Joint to connect a plate 90mm x 10mm to a 12mm thick gusset
plate to transfer 150kN load with 6 mm size fillet weld. Assume shop welding
of Fe410.

90mm x 10mm ofl We U 150 kN «ll ®IR |19l 8 d a4 12mm Sl aluil
IR We Y18 6mm USRS ol (A2 Ads L8 ¥\sal HI2 QU X\&e2 «il

SlsLeel 51, 20U desal Fe410 AS (1 HIR).

Design a single angle to carry a Factored tensile load of 200 KN assuming
single row of M20 bolts. Check Strength due to yielding of gross section and
rupture of critical section. Take fy = 250 N/mm?, and fu = 410 N/mm?. Take
bolt value of M20 bolt = 45 kN

200 KN oll 35235 WALl HIR déet 53 25 ddl (Ra1d Aeald of] SlALeel
5. M20 <ll W12 [M216 2 Hi HIR). Slobleel Ll UMl YHA 1LISAE «il
Yilding <ll 5129 dell (52156 A5l «ll Rupture oii 5128 A4, fy = 250

N/mm2, 3l fu = 410 N/mm? dIR]. 6lle2 A&} M20 W& Ul =45 kN HIR\.
OR

Find capacity of Single angle ISA 75756 assuming single row of 5 No M16

bolts connected to 8 mm thick gusset plate. Check Strength due to Block Shear

only. Take fy = 250 N/mm?, and fu = 410 N/mm?

ISA 75756 (216 2)o31d %l 5 No li M16 ¢{lc2 (121e L Ui 8 mm «il ARe
W2 A1 WNSAIH HLcL B. dlQl A 1M edls R <1l 5120 L1, fy = 250
N/mm?, el fu = 410 N/mm? g12).

Draw neat sketch of framed connection between beam to column
oflH ] 516 oli H S5 of] 2289 WL €.

OR
Draw Different Type of Roof Truss.

Al YLl USIR oll 2§ 2 ofl 35l £l2).

Write Cross section Classification according to IS 800-2007
IS 800-2007 UHLEL A15D%, o1l do{{5201 udl.

OR
Give values of effective length of column for different end conditions

S16H il BSL «{l el el URe(d UHLIEl MUS1RS GuLLE of YU qull,

Design single equal angel strut having effective length of 2.0 m to carry axial
compressive force of 90 kN. Assume Load is transferred Concentrically. Take
fy = 250 MPa.

90 kN @112 HI ©5cd Weld 2222 SINL8el $ il WUSRS dulle 2.0
m 8. M2 oll d&el 5(scd 8 2q YRl fy = 250 MPa.
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Design a double equal angle strut placed back to back of 8 mm thick gusset
plate having effective length of 2.5m to carry factored axial compressive force
of 170 KN. Take Fy-250Mpa

170 kN &104 0l0] H[2 SKE Wedlq 22 ofl SlHLBet 51 Dol Smm «il AN
W2 of| (gl ALES dAleddl Hi ALl B ol WAUWSIRS GULE 2.5m B. fy =

250 Mpa HI2).
Design a column to carry an axial factored load of 800 kN. Consider length of
column 3 m and one end fixed and other hinged. Take Fy-250Mpa
800 kN @12 HI slaH ol SIAI8el 5] Beil 4wl 3.0 m & u4al s dull
slsd s ofla) B3\ (&S B. fy = 250 Mpa IR\,

OR
An ISHB 350 @ 674 N/m is to be used as a column with Effective Length 3.0
m. Determine its compressive strength. Assuming Fe410 steel and fy = 250
Mpa
s ISHB 350 @ 674 N/m o sldH d3 GUALdL sdl Hi 241d & Beil
WU GULE 3.0 m B. A SlaH of] elod »iHe A\t Fed10 w1 A fy
= 250 Mpa HI2).

List various failure modes of beam
ol ol el el 3G HIS ol Alel 241Ul
OR
Explain Block Shear
odls QAR of ARl 52,
Design a single lacing system for a column composed of 2ISMC 300
@35.8kg/m back to back with clear spacing of 180mm. Axial factored load on

column is 1500kN. Column is 6m long and Fixed at both ends. Take fy=250
MPa

Ridle 514U B 21SMC 300@35.8kg/m o Mald & s 180 mm il SR
AU A 2 A5 06dd B. A 519U I @RI SIALee 5. S1EH U 1500
KN (01 g1 8. s1dH ofl Guiles 6m & W d WA BS (554 539 8. fy = 250
Mpa ql.

OR
Calculate Area and Thickness of Base plate in 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 5164 oll 2A QY YR UL Q1 Q2 o &350 o 2151 Al
S16H U2 1000 kN MR @19 8. 2216 AS Fea10, Slle52 AS M25, AU {1l

21§ A€ 200 kN/m?,

Calculate Dead Load and Live Load per panel point of roof truss of a factory
in Rajkot with the following data (1) Span of Truss: 16 m Howe type truss(2)
Spacing of Truss: 4.0 m(3) Rise of Truss: 3.0 m(4) A.C. Sheet used as Roofing
Material @ 150 N/m? (5) Total nos. of Panel point : 10 (6) Weight of Purlin
100 N/m? on plan area (7) Weight of Wind Bracing 11 N/m? on plan area

A%S512 WId w1dd §523] ol 1§ 24 HIS 35 dlS Wal d1od €S €35 Uad
UleSe U [Ud S2l UHIQl L8l (3) 24 <1l ALl: 16m €ld 218U () 24
A2 ol wdR: 4m (3) 2 <1l ASH : 3.0 m (4) 2[5l H2RUd : AC. iley
@150 N/m?2 (5) 2124 ol 1§ Vel UlEe2 = 10 (£) UL[Het o1l dosel 100 N/m?

W lol W[RULUR (9) (o5 QR ol gosel 11 N/m? Wllel HRULUR

Calculate the wind load per panel point for Howe roof truss for the data given

in Q4(C) and using following additional details (1) Location - Rajkot (2)
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Permeability - Medium (3) Height of shed - 10m (4) Terrain category 2 and
class B structure (5) Probable life - 25 Years (6) Topography — plain horizontal
ground with up-wind slope less than 3°.

Q4(C) Hi INd 2§ 2 HI2 [des 4lS il A3 €35 Usdd Ul UR 52,
detl HI2 AU gy o] 521 (9) RN : A% () WRHIAW]H]2] - Heuy
(3) 2 <l GIULY -10 m (4) 23t 3221312 A s6ld B 25U (5) A¢i[dd
UHAALON 25 AN (6) 2WULALSL-(B1[dos AHAG %Hlet 1Y [dos ey 30

ERIRM N
Design Angle Purlin for a roof Truss. Effective Span of Purlin 5 m. Design
Load 4 kN/m. The Purlin is Continuous over three spans. Take fy = 250 Mpa.

25 24 HI2 Wedld UL[det of] SId1eel 5. ULlFet ofl ARSI 5 m

uel SIHIOet ElS 4 kN/m 8. UL(dst AL L0 UR 521y D). fy = 250 Mpa
4.

What are the checks to be performed for beam member design?
ol A1 ol Slosleel HIS UL AS Sl Hiwld B2

Draw two views of Slab base foundation
A6, Gy YL ol & guild €12,
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