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Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING- SEMESTER -5 (NEW) EXAMINATION - WINTER-2020

Subject Code: 3350601 Date: 09-02-2021
Subject Name: Design Of Steel Structure
Time: 10:30 AM TO 12:30 PM Total Marks: 47

Instructions:

Q.1

v X & W ow

<

1. Attempt any THREE Questions from Q.1 toQ.4. Q.5 is Compulsory.
2. Make Suitable assumptions wherevernecessary.

3. Figures to the right indicate fullmarks.

4. Use of programmable & Communication aids are strictlyprohibited.
5. Use of only simple calculator is permitted inMathematics.

6

. Use of IS 800-2007 , 1S-875-Part 3 and Structural Steel Handbook SP 6
are Permitted. & Use Fy = 250 N/mm?and Fu = 410 N/mm?
7. English version isauthentic.

Answer any seven out of ten. €20HIl SlEURL Alclotl cllol WL
Define Pitch and state minimum pitch distance in Bolt Connection.

dlce sasotil Uluell catvaul W ual ofotcit YA Ul

State maximum slenderness ratio permitted when member is under
compression due to Dead Load and Live Load and when member is under
compression due to wind load.

w2 HR 35 AlS Ul Sl AlS o SR EGURIHL 8lal IR Aol
AR AR los S S0 £GUQHL Sl A ol 3UHT HedH

AAeSAYU {20 seul.
State partial safety factor for Shop and Field welding.

U Acslol wa $les Aeslot Hie wellact Asdl ¥seR osuucl.

State Imperfection Factor for buckling class b & d

oAl SCUU b Wl d HIZ FHUZS&eL 552 whldl.

Find Design Compressive Stress — fcd when Buckling Class is C and
Slenderness ration = 116 . Use Fy= 250 Mpa

olscAloL SALU ¢ WA ASAU L2 116 SlAA SlwteSat sLQella U

— fcd 20t Fy = 250 Mpa clluRl.

In a single lacing system , if effective length of lacing bar is 450mm then
calculate thickness of lacing bar.

Ao Aol Alreunl 2 Aol wRell WuRs1Rs deltss 450414l aa
Al Aot oute{l oststes oLl

If H section is used as column then state limiting d/tw ratio.

ol H As2lel Sl 3l cupga A Aot d/tw 29020 weua.
Find transverse shear in lacing system if axial load on column is 1200 kN.
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Q.2
Us. R

(AH)

(a)
()
(b)
(A1)

(b)
(M)

(c)

(5)

(c)

(5)

(d)

Aot YlReHHl sl GuR ueflat etk 1200 kN alAdl 2leadl 2llaR
el

Find minimum depth and width of Angle Section if it is used as purlin for a
span of 3.5 meter.

3.5 Hlerall owouell ucllot w2 Aol AsiUotoll oot 31U Ao

usloues 20l
State maximum pitch in bolt connection if member is in compression.

~ o~

oL H¥OAR SIFUUAHL SPAAL 61E2 5A5UARI HedH Y12 srpual.
State advantages & disadvantages of Steel Structure.

WA @ sUBAL SLAEL el NFLAEL QU

OR
State all major steel rolled sections with its name.

Gl Jud Wt A AsAot AMoall ol WA wRUA.
State advantages & disadvantages of Bolt Connection.

ollce SalsUotloll SLRAEL &l NGLAEL R,

OR
State advantages & disadvantages of weld Connection.

ACS SalsUololl SLAEL Ul AR SLAEL LU,

An ISA 100 x 75 x 8 mm is carrying axial tension force of 120 kN. It is
connected to 8 mm thick G.P with its longer leg. Design Bolt connection using
16 mm Dia bolt of M4,6 Grade. Assume Hand Cut Section.

ISA 100 x 75 x 8 HlHl 120 kN ol dRUdelR cget 52 B. As3el Aol
cdlot wanll 8l asigett G.P A sase s 8. 164lloll M4.6
Jsell ollezell  GUl2AoL 3ol salstlel SlaESal sA. AsAst slael
sLUCHl HUAA B AX UlRl.

OR

2ISA 75 x 75 x 8 mm are used to carry compression force of 150 KN. The
angles are provided back to back on either side of 8mm thick G.P. Design Bolt
connection using 16 mm Dia Bolt of M4.6 Grade. Assume Hand Cut Section.

21SA 75 x 75 x 8 HlHl 150 kN ol €lal @UR cgel 53 B. Asalet 8l
ASleSall  G.Poll olal oty UR salse s 8. 16Hl{lolt M4.6 Jsall
dlceall GUlloL s sasalet Slagal A, Aset slaell stucul

WAA B dAH UL

An ISA 100 x 75 x 8 mm is carrying axial tension force of 120 kN. It is
connected to 8 mm thick G.P with its longer leg. Design side weld of 4mm
thickness. Welding is carried out on field.
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Q.3

Ul 3

(S)

(d)

(S)

(a)

(A)

(a)

(A)

(b)

(A1)

(b)
(W)

(c)

ISA 100 x 75 x 8 HlHl 120 kN ol dRUdeR cdéet 52 B. As3el Aol
clodt wanell 8Hlal astsifell G.P A& salse s B, 4H{lM{l ssieSall
UGS Aesall SlagSat 5A. Aeslol sles UR s:cllq] .

OR

2ISA 75 x 75 x 8 mm are used to carry compression force of 150 kN. The
angles are provided back to back on either side of 8mm thick G.P. Design Side
Weld of 4mm thickness. Welding is carried out on field.

21SA 75 x 75 x 8 MMl 150 kN oll €lal GUR dget 53 8. Asalat 8l
ASleSall G.Poll olol cllyy UR salse 53t 8. 4l astsiefatl U Acsall
GUla0ot s3lal salsalel SlsteSat . . 4 HlHl ssieatl s Aesall
SlagSat 5. Aeslol gles uR sRcllq] .

Draw Plan and Longitudinal elevation of Single Lacing System. Assume and
mention Column Section, its back to back distance , lacing size and its spacing
, lacing inclination , connection details etc..

ol Aol YReHoll wellel Wal doltsS ollyuRell AcllAst €NRL.
Slctto] AsAot WA Aol cdRAg] 3R , ARDIel HIU U Ao FARIDL
U 55t Lol U W LU

OR

Draw Plan and Longitudinal elevation of Batten System. Assume and mention
Column Section , its back to back distance , Batten size and its spacing ,
connection details etc..

Azol YUl Wllol Ul AellsS ollyuRell AcllAaat Rl Sl
As2ot WAl AHell dRo] AR , Acololl HIU Wl doj FARIL Wal

sA53lol clotcll Ul wal Ul

Find out Tension Capacity of ISA 100 x 100 x 10 mm due to yielding of Gross
Section and by 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 H{lH{l Aot Asalet , 10:lHl siefall G.P WA 6
Nos. 16H{{Hl caulotl M4.6 Jsell oclleedl Sslal s B, Wold Asstell
dllLel Adt&iHAL N As2otoll leSlola $1R0L Al RUUR A 5l1Elsc
A5t ol $120 2.

OR

Find out Tension capacity of tension member mentioned in Q.3 (b) due to
Block Shear only.

Yl 3(0d) Hl weudc Aol AsAet HIZ ocls 2R viddld Adid

A52oto{l dLlal UsatetHdl .

Design Single Equal Angle Section to carry axial tension force of 200 kN.
Assume 5 Nos. of 20mm Dia Bolts of M4.6 Grade are used in single row.
Consider Edge Distance= 40 mm and minimum pitch.
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(5)

(c)
(s)

(d)

(S)

(d)

(S)

Q.4 (a)
USLY ()

(a)

()

(b)

()

200 kN oll dudeiR dset 531 23 dall vl clegatol Wold As2atofl
SILESel 5. 5 Nos. 20HIHl sl M ¥.5 YSell tllee As% AlESalHl
AURA 8 AX YRl A% dR 40 HHl wal Yottt YU AL

OR

Find axial compression load carrying capacity of ISA 90 x 90 x 8 mm. Its
effective length is 2.2 meter. Assume the force is applied concentrically.

ISA 90 x 90 x 8 Hl{l o As2etell €lAAUR Aot &Ml 2.
N10Re(l AUUSRS dulles 2.2 Hl2R B. elolalR SleodlsAl Al B

Ax Rl

Find out axial compression load carrying capacity of 2ISA 90 x 90 x 6 mm.
Its effective length is 2.493 meter. The sections are provided on either side of
8mm thick G.P.

2I1SA 90 x 90 x 6 HlHloll Astotoll uellal elaelr adat axdl .
ARe{l WUSIRS dollsS 2.493 HleR B. oial Asalel sl stsieso{l
oA WA2all vial olly UR HsaHl wWAA B.

OR

Design Double Equal angle compression member provided back to back on
either side of G.P to carry axial compression force of 210 kN. Consider
Effective Length= 2.5 meter

210 kN ol Elolellr dget scl H2 AWl alleyatal sold AdlAs(l
SlsleSot 5. WA G.P ofl tial el UR Hsclloll B AH UL UUSRS

doles 2.5 Hle? Al

Find out compression force carrying capacity of ISHB 300@ 58.8 kg/meter.
The length of column is 4.3 meter and its both ends are fixed.

IS H B 300@ 58.8 kg/meter oll SIAAH Hl2 ELGGUR dgol &Ml

L. SlAAHo{l dolles 4.3 Hl2? ® wal Aoll olal DSL AL $IA .

OR

Draw Ridge Joint of a roof truss where only one sag tie member is meeting
with Principal Rafter. Assume and mention all members section , purlin , roof
covering , connection details etc.

2ol 3 Ao Rl Ao AN Yl{lud A2 wal Aol 2L
ASIAA B. €35 AHAReAL As2UAotl , URAlet As2at , 3% sl ,osIal

BINe(l flotcdl LA Aal wsruA.
Design a Single Lacing System for a Built Up Column made up of 2ISMC 300
@ 71.6 kg/meter provided back to back at 200 mm. The effective length of

column is 4.6 meter. The column carries axial factored compressive load of
1200 kN.

2IS M C 300 @ 35.8 kg/meter oll A52let 200 HlHlotl 2 As oflostoll
wen Sl sldx d3s auRd 8. ul slad 1 Ao Aol flen

4/6

oY

04

oy

04

oy

04

oy

03

o3

03

o3

04

oy



Q.5

Us. \

(b)
()

(c)

(5)

(a)

(A)

(a)

(A)

(a)

SRSl 5. SlAHll WMUR51Rs dellsS 4.6 HleR B Wal Sl 1200 kN
ol ¥se2 uellal LR asal 52 .

OR

Design a single H Section to carry an axial factored compression load of 850
KN. The column is of effective length of 3.6 meter.

850 kN oll $s522 wellal eleellr deet sal Hi2 Rl H Asdtet ofl

Aol 5. SlAH{l WA SRS ol 3.6 HleR B.

Find out Dead Load , Live Load and Wind Load on Panel Points of Truss with
following details.

Span =9 meter 2. Rise =2.25 meter 3. Two full Panel Points and Two Half
Panel Points on one side 4. Spacing of Truss = 3.5 meter 5. Weight of Purlin
=90 N/m? 6. Roof Covering — 130 N/m? 7. Weight of Wind Bracing = 13
N/m? 8. Height of Truss above G.L =20 meter 9. Category 3, Class—A 10.
Medium Permeability 11. Life of Truss =50 Years 12. Location — Anand -
Gujarat

2 HE2 AUUA ([QatAlell GRRNL 53] Voldd W2 GUR 35 EAlS , AleSel
Als e flos Als WY
1. WUt = 9 {ler 2. ATH = 2.25 Hlek 3. As Wy UR A
Yol ual A udyel Vold W2 B, 4. A s:ls 24 dARall
UdRA = 3.5 Hlex 5. udlote] cel = 90 N/m 2 6. 3%
salol - 130 N/m 2 7. los Q{lolef coyet = 13 N/m 2 8.
2 Hlotdl 20 HleRell Qe UR B. 9. 32013 3 WA s -
A 10, HISlat wRlauollcldl 11, 2oll cueSs = 50 ad  12.
UM : AURLE , %Al

Design a Built Up Column using Double Channel Back to Back to carry axial
factored compressive load of 1100 kN. The column is 4.8 meter long with one
end hinge and other end fix.

1100 kN oll 3522 wellal ellR cdal scl HIZ SHA A As ofltoll
e AW slanell SloteSat s, slcHo(l dotes 4.8 Hle: 8 wal Aol

As BSL AEL A W ollal DS AL $A B,

OR

Design Slab Base Foundation under column made up of ISHB 250 @ 54.7
kg/meter which carries axial compression load of 1000 kN. Consider Safe
Bearing Capacity of Soil=200 kN/m2 . Use M 20 Grade of Concrete.

ISH B 250 @ 54.7 kg/meter Yl tlalldd SIAH ¥ % 1000 kN oll wela
ELHAR dsel 32 B A sleHell (A @At Ay walell Sl s
HIElo{l UM A adal &H Al 200 kKN/m2 Gl A M 20 S slgle aluRl

OR

Draw Longitudinal and Side Elevation of Beam to Column seated connection.
Assume and mention Beam & Column section and connection details.
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(1) sle oflie] sl 3 B Aes UslRell B A HIZ colle ¢ty URe] 4l ©5
Wy Uej AAlAd2at Rl ofld wal sldHoll AsActoll (Aol M
ALstalell (oLl L wat el
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