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GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER- V. EXAMINATION —Summer- 2019

Subject Code: 3350601 Date: 21-05-2019
Subject Name: Design Of Steel Structure
Time: 02:30 PM to 05:30 PM Total Marks: 70
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. 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 calculator is permitted in Mathematics.

. English version is authentic.

. 1S800:2007, 1S 875 Part I,11&I1 and SP6 are allowed in examination.
8. Assume suitable additional data/ dimension if necessary.
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Answer any seven out of ten. £2LH el S1&UBL Aldsil Fdled AU 14

Calculate Minimum pitch of 22 mm diameter bolt.
22 mm 4 1¥ell (&2 Ul el UlUefl 3ld3] 5.

Give difference between lacing and battening.
Q201 el Weeflal ol dglald 41Ul

What is the imperfection factor for buckling class C?
wselol sqi <l U2 pHUEsA 352 Aed 9j?

Give the value of maximum slenderness ratio for the lacing bar.
ATl ugl Hie HedH A sS4 30 1AleAl [SHd w1yl

List names of various types of rolled steel sections.

el el UsIRe1l AES 2216 AsRAeisd] ALE] 241Ul

Find shear lag width for ISA 75x50x6, when longer leg is connected
by bolt.

ISA 75x50x6, il €112 @3] ulle2 efl 13a Sl IR 21U @al
yelale 2l

If the angle of roof truss is 26° what is the live load of truss?

o1 5U1e1l WRI 26° ofl Sl ol 3l Ul Bdd IR g &l?

What is the effective length of column having one end fixed and other
hinged?

s16Hol w5 DS A 6dte] Wal oflg) Hlox1RE Sl dl da Ui
WASIRS dodle ed] ArLId?

Give the value of Single Shear for bolt diameter 20 mm.

20 mm. e [Yeil ole2 Hle dlaid 2ilu2 2.l
List factors affecting wind load

Udel @112 o U2 Sl URW) of] L] weilall,

Write advantages and disadvantages of welded joints. 03

(@) AEBS ALB2 ol slUel WA AR SIULL UL 03

1/4



(a)
()

(b)

(@)

(b)
(@)

(©)

(%)

(©)

(5)

(d)

(S)

(d)

(S)

Q3 (39
usl.3 ()

OR
Draw difference type of roof truss.

Fel Yel USIR oll & 24l A1g[d €.

Define the term with figures
1. Pitch of bolt 2.Gauge distance  and 3. End distance
SULUAL WU w15 (d 1419
1) Wl Ll , 2) oy BidR 3) d 2
OR
Explain block shear failure with neat sketches
block shear failure wgﬁ U1 U,

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.
IS A 75x50x6 mm <il G112 Q3| o 8mm «fl %1SLE Hlddl A2 e
UL 5-class 4.6 M16 6ELS &l 136 S\ ) dLl UlHel 20, pitch
40 mm, Edge distance 35mm .Fe410, Fy-250 MPa Gl

OR
Two plates 80mmx12mm and 100mmx16mm are connected by lap
joint to resist design tensile load of 75 kN. Design the lap joint using
M16 bolts of 4.6 grades. Take fu=410 MPa for plates.
75 kN WULRL 6401 Y&el $cl HIS 80mmx12mm el 100mm
x16mm «fl o) W@ea Qu l&eell Al gIHL +41d & M16 bolts of 4.6
AS ¥4al fu=410 Mpa W2sil GUIILL 53] QU 16 il Sl 52
Calculate Dead load per panel point for a Howe truss using following
data.
Span of truss -12 m Spacing of truss - 4m
Rise of truss -3m No. of panels points- 8
Roofing material — ACC Sheets @ 150 N/m? weight of Purlin -
120 N/m?
Weight of wind bracing — 12 N/m?.
Eld UsIReil 541 w104 (Aol GuAlaL 53] Bl Vdoflg uR
YAMIR dell BddeiiRedl A-ldil s2.
Slell Aol =12 m 5] def ¥{d2 =4m
5lod] 2ASH= 3m Uoldof] el =8
x§ sA2L MR = ACC Sheets @ 150 N/m?
Ue[oto] cogel =120 N/m? (s Q{lole] doel =12 N/m?.

OR
Calculate Wind load per panel point for a truss given in Q-2(d) with
following additional data.
Location — Goa Height of truss above GL -14m
Opening of wall area — 10% Life of truss — 50 years
Terrain category-3, class-A Structure Topography- Plain horizontal

GUR Ul 2(d) Ui ddRlsl oAl [do1d) Ul Sld e§ 2¥ell Usid
[Gig UR udeietiRefl ARLd7 521, .

R -d0d]| 5s{] aleief] GuLe -14m

Uil 15 dld w3 - 10% BYle{l 1Y - 50years

2361 32913 — 2, SCElY - A structure &% UHAE wHlel

Explain the buckling class and imperfection factor.
0156101 $E 1Y W SHUESAA 5522 UHwId.
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OR
Explain shear lag effect with neat sketch.

{luR Q31 9352 wigdl Alel qHmdl.

Explain various modes of failure of bolted connection
olle2S5A 51t Bl Yuoxtdl

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

el el Aslefl (Retld Yo slaeil WU 512 Lol dR) (),

Calculate Compressive strength of a Strut made up of ISA 65x65%6
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 , 1.8m Gud165 AIQ A[o1d 222 di5 dlud vl x41d 8.
dal A5 Q2L ¢RI 5ALHL 1A 8. dsil tal BSL W1ES dS
2136l 8. detl BSL U & 6iles IRl elod AlHea L.

a0,
OR

Calculate Dead load per panel point for Howe roof truss of an

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
cllule Wid widdHi wideilR 2L OLs Aseil €ld 2y HI2 «{1Asfl
(AoLdlell M 18R Uetd (6{gUR 35 dlSedl AAvLdz] 52
Sl ol =12m 54l gRs] vid =3.0mc/c
FYloAl 2ASB= 25 m Qeleefl duul =6

2§ 54319l HAR1UE = Sheets @ 130 N/m? U€{lois] dlogei=80N/m?

Calculate wind load per panel point for the Howe truss of Q.3 (c)

using following additional data:
Permeability — Medium

Terrain category 2 and class B structure
Probable life — 25 years Take value of k3=1.0

BGU UL 3 (c) OR HidulRlefl oflAs{l (Aol HI2 Eld e§ 2l
Ueid (0dg UR UdeieilRel ale1d?l 521,
5of] aletell Gule -10 m wlule{ldle] : mSuu
eI WU [Y™ - 25 years
231 52913 - 2, 5GIM - Bstructure k3l A& =1.0 4l.
OR
A double angle discontinuous strut made of 2 ISA 80x80x6 mm is
placed back to back of 10mm thick gusset plate by 2 bolts at each end.

Height of shed — 10 m

Strut is tack bolted through the length. Length of strut is 3m. Calculate

the Design compressive strength of the Strut. Take fu=410 MPa and
fy=250 MPa.

sud d1e SISl 1A 22 2 ISA 80x80x6 mm , 10mm A2
e ol Mol 1% €35 BSLUR 2 Glle2 GIRIYSdAIMi 4194 8. 22
UL ol UR 25 MRS 536 8. weeil dulle 3m 8. e-l
SlAeet sllld 222 2. fu=410 MPa sl fy=250 MPa 4l.
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Calculate the Design compressive strength of single ISA 100x100x8
which is 2.5m long and hinged at both ends. Assume concentric
connection with gusset plate. Take fy=250 MPa, Young’s Modulus
E=2x10°.
Ridl ISA 100x100x8 HI2 [S5165e1 e.lod AlHe2] N\E) S Beil dudies
2.5m 8 el 6o BS Sl 43 %156 B, d1A2 e Ul s1A2ls
59151e1 12| fy=250 MPa, Young’s Modulus E=2x105 &\.

OR
Design a column to carry a factored load of 1200 KN the length of
column is 4.0 m with effectively held in position at both ends but
restrained against rotation at one end.

1200 KN (814 #[2 €1ddl A5 AYsd sldHs{l Slpleel 52U
Sl o418 4.0 m WA HASIRS Td Gial BSL UlAlRA GUR
AW B uid A5 B3 A22Uet AN RS 53¢ B

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
W LWL L0 UR 50KN/m il 4 5525 IR d&el Sl 4m
dialal ALl ld esde ollHedl [Shlgel 520, oflHsdl sllyel
§Qo% U0idL Yell A2l el B. Uit WesTaL 4L oilyefl
[SAL8el 53,

OR
Design an Angle Section as a continuous purlin having 3.5m span .It
carries working Design load of 2.5 KN/m.

3.5m LN LLUT] Yd Udlel HI 21016 AsUedeil [SHIoet 5. d 2.5

KN/m <1l as[ol [SAL8el HIR dsel 52 8.

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 1000kN. Effective height of
column is 4.5m

21SMC 300 @ 71.6 kg/m <l 200mm WU wd A5 2 A5 A\6dla
0ol [AE 3e) 1000kN of] £IH@LIR dsel Sl [6iee WU SlgH HI

Ridle 1oL Reusd] (SHleel 531, Slauell WU SIS GULY 4.5m
2}

Draw plan and elevation of slab base foundation.
A6 Qe §516521et il Wl lot el Aefld2let €21,

Draw a beam to beam & beam to column connection with labelling
oflH g oild el o]y 2 slan ofl Qudlor 1419 ALs(d €lRl.

Distinguish between angle purlin and tubular purlin.
AWoig el wa st udlet ofl 4 de e 52,

Give section classification of following members to be used as
columns. Take fy = 250 MPa. (i) ISHB 400 @ 77.4 kg/m (ii) ISMB
250 @ 37.3 kg/m

o3 211Ad Nrodei) SlaH di3 Gualdl s Aselet o adlsul

530, fy = 250 MPa. (i) ISHB 400 @ 77.4 kg/m (ii) ISMB 250 @ 37.3
kg/m
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