Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -5 (OLD) - EXAMINATION — Winter-2024

Subject Code: 3350601 Date: 19-11-2024
Subject Name: Design Of Steel Structure
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 simple calculators and non-programmable scientific calculators are permitted
English version is authentic.

Use of 1.S. 800-2000, I.S. 875 Part-1, Il & 111, SP 6(1) is permitted.

o E

Q.1 Answer any seven out of ten. £21Hiell S1OUL Aldell Lol W), 14

Define Limit State.
[AHe 2a AR 5.

List names of various types of rolled steel sections.
[cfce uslRell 2A6S 1A AsAeteil YU Weildl.

Define Pitch and state minimum pitch distance in Bolt Connection.
[ cyuALRld 52) el o6 saAsAeAHi dgdH (WU id wQlldl.

What should be dia. of hole for a 16mm dia. bolt in case of punching?
YRl (54D 16mm cAdlddlol ollee Hi2 (69¢el Ul 3edl &ldl
oS\ 5?2

Describe tension mgmber and give at least four example of tension members.
2oRlel N1uiRe] dBlet 530 el 2oRlel NiReil WML W11 YR GelsWY

2[4l

6.  Explain the points to choose of sections in particular situations for the design
of compression members.

€ sHIQlel NroRed]l (Saleset HI UlssH UR[ReU([dIHL Asdeteil uedleil

Ye ] uuosdl.
7. Find effective length for 3.0m long column having both ends fixed.

9. 3.0m divll S1qYH Ul HAWSRS dulle el UL slaUeil oid Bl (551
SIA.

8.  Give the value of maximum slenderness ratio for the lacing bar.

¢ AR MIR HIRZ HedH S04 {11 YKL w4 [U).

9

. Draw the recommended orientation of angle purlin for roof truss.
€. 9d 2y U2 3o ulde 56 Id ysdl dsfl w1s(d 412y (eall 418 €10,

10.  Which are the main types of column bases.
Q0. Sl Wodell Yud USIR SUi SUi 82

XA w2

c o

Q.2 (a) State advantages & disadvantages of Steel Structure. 03
USL2  (3) WA R&UAeAL SIUEL Wl AR§IUEL Q). 03
OR

(@) Design a Lap Joint to connect a plate 90mm x 10mm to a 12mm thick gusset 03
plate to transfer 150kN load with 6 mm size fillet weld. Assume shop welding
of Fe410.
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90mm x 10mm @aal 12mm 1Sl A We Al %lsdl Ul QU wlye
[SHLeet 53, Bl 6 mm seeil (542 des A1 150kN dlS 2ledsR .
Fe410 of U4 AeS[L YIR).

State advantages & disadvantages of Bolt Connection.

W€ Sol5Ustoll SIUEL ol ARSIUEL W),

OR
Two plates 120mmx10mm and 120mmx16mm are connected by lap joint to
resist design tensile load of 120 kN. Design the lap joint using M20 bolts of
4.6 grades. Take fu=410 MPa for plates.
o We 120mmx10mm el 120mmxiémm QU %182 &Rl 120 kN el
[SHLEel 2oled Elsell UldslR sdl Ul ¥1side 8. 4.6 ASell M20
olle2efl GUALL 5ol QY %\ e [SHLeel 521, W@el HIe fu=410 MPa €.
Find out Tension Capacity of ISA 100 x 100 x 10 mm due to rupture of critical
section if it is connected to 10 mm thick G.P with 6 Nos. of 16 mm Dia. bolt of
M4.6 Grade. Assume machine cut section.
ISA 100 x 100 x 10 mm il 2R 201§ [5(256 AsUAMI ARl gHdlL ALl %)
d 16 mm AIH el M4.6 ASell 6 <12l 6lle2 A1 10 mm Sl G.P U8
\S1AE €1, Hellel 52 HIRl.

OR
Design a single angle to carry a factored tensile load of 210 kKN. Assume
single row of M 20 bolts of 4.6 grade. Take fy =250 N/mm? and Fe 410
210 kN =il 3525 2u10d dlsa dest sdl HI2 Ridg oid Slsleel 53). 4.6
ASeil M20 wle2eil W5 Usd IR\, fy =250 N/mm? 4l fu=410 N/mm? €ll.
Design a single lacing system for a column composed of 2ISMC 350 placed
back-to-back at clear spacing 200mm. Axial factored load on column is
1500kN. Effective length of column is 5.0m. No check and connection design
are required.
200mm WE Wd A5-2-0s YsalHi 1414 2ISMC 350 ofl wiaAd] siay UL
Ridld ARidL [RieH [SHLeet 520, staH U 1e{ld URWOL |IR 1500kN 8.
ielel WASRS LS 5.0m B, 516 AS W S5l (SISl e o12]].

OR
Design a battening system for a column composed of 2ISMC 350 placed back-
to-back at clear spacing 200mm. Axial factored load on column is 1500KkN.
Effective length of column is 5.0m. No check and connection design are
required.
200mm WY {dI WAs-2-6s YsdlHi 141dd 21SMC 350 ofl W€l sTey Hie
Wefedl (MeH [Shloet s slaH U welld URwo @l 1500kN 8.
i®ell USRS WIS 5.0m B, S16 AS Wal Se521el (SHIYe 03] o8]l

State the effective length of column for different end conditions with neat
sketch.

slauell ogel el Bslell Relld eolldd]l uisdl €3] €35 HI2 WUSRS

qolle walldl,

OR
Determine the compressive strength of a single ISA 100X100X8mm @ 12.1
kg/m with the effective length of member 3.0m. Assume that the load is
applied concentrically. Take f,= 250MPa. Use table of 1S-800.
3.0mefl AUWSRS ulle U18 bRlddl (dle ISA 100X100X8mm @ 12.1
kg/m <l s1)[1d 222 Q). 1IR3 IR Bl Id @ldl 8. fy=250MPa dl.
1S-800 il 264@lell GUIL 531,
Design a double angle discontinuous strut to carry a factored load of 200kN.
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The length of strut is 3.0m between intersections. The two angles are
connected back-to-back on opposite sides of gusset plate and tack bolted.

200kN oil 3525 1R dsel 5l HI2 Stid 311 (Su52lejut 222 [Sasleel
5. AidBe] d w2efl duls 3.0m 8. Gial 2d1g d1Ae Wesfl [dasg,

WAL UR As 2 A5 A\SIAEL B, WA 25 1S B,

OR
An ISHB300 @ 588N/m is to be used as a short column. Determine its
compressive strength, assuming Fe410 steel with fy= 250MPa.

A5 ISHB300 @ 588N/m =il GUUIL 51 ™ dil¥ s:dlell 8. fy= 250MPa
U18 Fe410 2219 "13lal dsfl s R 229 21k,

Draw plan and elevation of slab base foundation.

RAW-Q2s §1G52l0t0l] W lol 3ol Aot £13).

OR
Draw neat sketch of Single Lacing system, Double lacing system for built up
column.

[(e2-24y sTH HIe (Rid1d el sud A[Rid1 [R1eHsi] w1sd] £lR).

Draw neat sketch of minimum eight different types of trusses.

WG W YUSIRa1l BLEIIHT ML w16 2 letl 1 15d] €121,
OR

Draw neat sketch of Beam-to-Beam Connection at Same Level.

AL Adq A s0{lon 418 A1Sidl eililef] 2a269 w151 IR\

Distinguish between angle purlin and tubular purlin.

Woold U [Gel o) 2YuYelR U[dst 92 dsldd 53,
OR
List the section used as purlin and their suitability for spacing of truss.
UlEel d3 dudl AsAel ol ULl Wetld), WA A 2y dAell 3edl wdR

Hl2 SU) ASUst W50 &R A Ll

Design an angle section for a purlin having 3.0m span. It carries working load
3.0kN/m and supported on four supports. Angle of truss is 21.80 degree. Take
fy=250MPa.

3.0m Wl H2lddl Uldel HI2 3o Asyel (SHLol 5. A 3.0kN/m il
591 dlS dset 53 O wa AR AULE U AULES B. 2l 5111 21.80 (S B,

fy=250MPa €.

OR
Design a simply supported beam of span 6m carrying working loads of
25kN/m. Assume that the compression flange of the beam is laterally
restrained throughout. No any check required.

25kN/m oil d(591 clsal dsel sl 6m Wleloll AlEl A 2s51dd ofld
[SHL8 5. 1Rl ¥ olHetl 191l 6% UHA w1 AUMd 8. 516 Ul

A s27llof] %R0 o1l

Design a slab-based foundation for a column ISHB 350 to carry a factored
axial load of 1000 kN. Assume Fe 410 grade steel and M25 grade concrete.
Take safe bearing capacity of soil as 180kN/m?.

1000 kN <l 3525 weild @lRel dsel Sl HIS ISHB 350 SIAH HI2 Q0
W% 5165l [SHLBel 5. Fe 410 AS 2l Aol M25 AS slsle dIRl.
U121l Y(etd AR &iHdl 180kN/m? 4l

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

Span of truss = 12m 2. Spacing of truss = 3.5m
Rise = 3.0m 4. Total numbers of panel =8
Height of truss above G. L. =10m 6. Permeability = Medium
Probable life of structure = 50 years 8. Topography factor = 1.0
9. Terrain category - Il and class - B structure

10. G.1. sheet @ 130 N/m?

NowE

o|Aell 521 HIS HHeldle Wid HiddiMi HIdelR ASel €ld w8 2 HI2

Usid Ulee2 €16 35 €S Q1.

1. 2¥ell AAlull= 12m 2. 24 ¥{dR=3.5m

3. AS% =3.0m _ 4. Usidof]l §6 Huul =8
5. %). W, GUR 2ol QUIS.=10m 6. U(HUL((al] = Heyy
7. RsR AM[dd dlSs =50 years 8. 2lUlALSL $52=1.0

9. 231 ¥2313)- 11 and class - B structure

10. G.I. 2ile @ 130 N/m?
Determine wind load per panel point for data in above Question 5(a)

BURLSd Ul 5(a) «il 32l HIe Usld Uleye2 €16 Udai®IRei] AT 521,
Determine live load per panel point for data in above Question 5(a)

GURLSd U 5(a) «il 32l HlIe Ueld Ulee2 €16 dleadlsei] a1Qid3l s20.

List types of welds and explain any one with sketch.
desetl UsIRefl YR Weildl el Ty 93 S1EURL B 5e YHwdl.
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