Seat No.: Enrolment
No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-V ¢ Examination - SUMMER ¢ 2015

Subject Code: 3350601 Date: 01-05-2015
Subject Name: Design of Steel Structure
Time: 2:30 pm to 5:00 pm Total Marks: 70

Instructions:
1. 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 scientific calculator is permitted.
English version is authentic.
Use of 1S-800:2007, SP-6(1) and 1S-875 part I to 111 is permitted.
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Q1 Answer any seven out of ten. €22l SleURL Ulctoll Lol AU 14
State partial safety factor for shop welding and field welding.

U AcSIoL wA (Fes Aeslol Hie wRllud Asdl ¥ser wsuldl.

What is value of yield strength of 8.8 class bolt.

8.8 SCUAL oll ollee Hi2 Ales A of Hel .

Find minimum pitch and minimum edge distance for 20mm dia bolt.

20mm Y ol Gl HI2 ofotetH Ul wal ofolciH WS ViR 2.

Find strength governed by yielding of gross section for angle section ISA
100mm x 75mm x 6mm.

ISA 100mm X 75mm x 6mm HlUetll WL MISDE HIS WML AUSDE ol

AlesTol Hizell Hewogctes 0.

Find effective length for 2.5m long strut with both ends pinned.
ol 83 Ulot cll 2.5m Lol 22 HIZ MU SRS ol K.
What is bolt value?

ollce A 9 B?

State main purpose of providing lacing and battens.

Aol Wl Aot Ul HIE oll Yyl 3 ¥R

Explain plastic section modulus.

ARELS Asot HISYAU UHAL.

State difference between single lacing and double lacing system.
Yoret Aol wal sttt A{loL A dsletcd .

List factors affecting wind load.

Udot @Rl WAUR $cll Ulotalall ALEL 5.
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Q.2 (@) Explain in brief different types of bolted connection. 03
sl () AELYEL USIRell Gl s ULt 2sHL AHstal. 03

OR
(@) Draw neat sketch of fillet weld and explain size of weld and throat thickness. 03

@) glAe Aes ofl Ug(A E1RA U Acsoll ALBRS WA Y2 ofl M SIS AHM A, 03
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Calculate Dead load per panel point for Howe roof truss using following data.
1. Spanoftruss =12m

Spacing of truss =4m

Rise of truss =3m

Total numbers of panels =8

Roof covering : G. I. sheet 1.6mm thick class- |

ok~ own

ala st ofl 3l 12 oA e @Qotdl o0l Gualal 531, FAloll €35
ot (Glg UR Yt elR ofl 2Lt 52A.

1. 3l el ol = 12m

2.5l aRA o AR = 4m

3. AYB =3m

4. UotAofl 5 vaul =8

5.3% sa3loL: G. 1. 2lle 1.6mm ostsieell scl - |

OR
Design 4mm size fillet weld to connect a plate 80mm x 10mm to a 12mm
thick gusset plate to transfer 100kN load. Assume shop welding of Fe415 on
sides only.

80mm x 10mm o{l @2 12mm %1s18e{l 212 wW@Ae A H\Scll HIS 4mm

AB3 ol Aes SlABet 5. Fedl5 of WU AESTOL 5t AUBS UR UIRL,
Calculate live load per panel point for Howe roof truss for the data given in
Q2(b)

Q2(b) Hi AUl Hi AA ot ysi? ofl FAL w2 Fflotl €35 Vot (olg
UR %cidelr ofl ot s

OR
Determine bolt value in double shear of 20mm dia 4.6 grade bolt connecting
10mm thick plates of grade 410Mpa.

20mm cll¥otl 4.6 Sl Gllee 10mm 1SLE 410Mpa s ol WAl sl

HER ol ol tllce Acy) suct AR Hi 0.

Calculate the wind load per panel point for Howe roof truss for the data given
in Q2(b) and using following additional details

1. Location - Rajkot

2. Permeability - Medium

3. Height of shed - 10m

4. Terrain category 1 and class B structure

5. Probable life - 25 Years

6. Topography — plain horizontal ground with up-wind slope less than 3°

Q2(b) Hi Aucll Hi AAA 8o usiR ofl 3L 1 oA wde el
(@Qotdl o0l Gualol 831 3Aletl €35 otct (Bl UR UdatelR ofl Ll
53,

1. eUlel - ANSR

2. URAAN@A2 - Hean

3. As ol GAE = 10m
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4. 280 32ol3] 1 el SAU B R 5UR
5. delldd ey = 25 ay
6. 2LQaULgl = uH(@ Aoy uHdclla Aetet, u-fls 2AQU < 3°

OR
Draw detailed sketch of roof truss stating its components.

3% 2 ol (Aot wgl 131 Aatl et el

Write short note on ‘Lug angle’.
&Sl AWl — AL AdLA

OR
Write short note on * Block shear failure’.
gsalltl cull — oclls 2R ¥(AAR

Determine strength governed by yielding of gross section and by rupture of
critical section of a tension member ISA 100 x 75 x 6mm with longer leg
connected to the 8mm thick gusset plate by 4mm size weld. The length of the
weld is 140mm length at toe and 310mm length at back.

Zalol N1 ISA 100 X 75 x 6mm Bl ALGl UL 8mm %15LE ofl 212 A2
AL 2l A 140mm Al A% 310mm Allese(l 4mm ULs3 ol Aesell H3ct
8, L AR HI2 Reslor 205 U Asel ol RUAUR 3§ (585 AsUol

HI2 MO lle otssl 5.

OR
Design a single angle to carry a factored tensile load of 200kN. Assume single
row of 5 numbers- M20 bolts and f,=250N/mm?. Do not check for block
shear.

200kN oll 3522 2o2UBCE R asel 5l Yot AWl ol Slosteset 53,
f,=250N/mm?, M20 o1l 5 (llc2 WS % SIRHL B AH R 6cAls 2l HR

UsACllof ot

Calculate strength governed by block shear for the angle ISA 100 x 75 x 6mm
of Q.2 (b).

Q.2 (b) Hi BWUAA AIUA ISA 100 x 75 x 6mm ol oclls2(l22 B 2.
OR

Calculate the compressive strength of a single angle strut ISA 100 x 75 x

10mm with centre to centre length 1.5m. Angle is loaded through one leg and

its ends are fixed. Consider one bolt at each end. Take f,=250N/mm? and

A=1.16, ¢ = 1.41.

ISA 100 x 75 x 10mm HUoil Ae2 Ul AR 1.5m dells uRladl YA
Aol 22 ol SLYR A WUl ARLAZ] 5L WA UR IR Aol }s UL
GLRLCIIL & Wl Aol KA BSL ALY B, €35 B A ol YR\

f,=250N/mm* 4ol A.=1.16, ¢ = 1.41 cl.

Draw two views of Gusseted base foundation.

JIAZS A 51B3 2ot all A @) e2llalcl wgcl €1
OR
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Draw detailed sketch of ridge joint of roof truss. 04
3% 2ol s A2 oll (Arcfct gl €L, 0¥
An ISHB 400 @ 822 N/m is used as short column. Determine compressive 03
strength using Fe410 steel and fy:250N/mm2.
ISHB 400 @ 822 N/m oll WISDE 51 Sl ¥ Gulal 1 dld ©. 03
Aol SLYRA P otssl 5. Fed10 Wt Ual £,=250N/mm? AL
OR
Write short note on * Effective length of column member’. 03
gsolll AUl — SlAH N1olRe{l WARSIRS ALY 03
Draw detailed sketch of Beam to Column framed connection. 04
oflu el sl otl M Astal ol (Qrefct gl 1L, 0¥
OR
Write short note on various rolled steel sections. 04
g EL EL AES Wt As2lot (A &5l AV 0¥
Design a single lacing system for column composed of 2ISMC 350 placed 07

back to back at a clear spacing of 250mm and carrying axial compressive load
of 1000kN. Effective length of column is 4m.

1000kN oll B(AAGUR clgol 5cll, 250mm AS g Gl5 oll AL AR 09
AW 2I1SMC 350 oll $ULGoS SIAH HI2 Aot yeucl Slosteat s,
SlAAHo{l WAR/SIRS AWLE 4m B.

Design a simply supported beam of 4m span carrying total factored load of 04
50kN/m on entire span. The compression flange is laterally restrained
throughout. Design the beam for bending only.

50kN/m oll A ¥525 UHQ AT A @R UHIL AU UR clgel Al dmoll 0%
U wRteldl WEL A 2sAc olldell Slateet 5. olliell shauet ¥oos

Yoo 12 A2l A et s B. ollHal §5c ASlol M2 SlBLEet 53
Check the beam designed in Q.5(a) for shear strength and deflection. 04
Q.5(a)Hl Sleset 53 ofli A 2llatR e A (A HIZ USLAL. 0¥

Design a slab base foundation for a column ISHB 400@ 822 N/mto carry 03
axial load of 1600kN. Assume Fe410 grade steel and M20 concrete. Take
Safe Bearing Capacity of soil as 220 kN/m’.

ISHB 400@ 822 N/m oll SlAAH 1600kN oll H(AAMR cseol 52 B, Bl 03
SlAH HIZ A A% 51630l SlResel 5. Fed10 s WIE wal M20

slgle ARl HIElo{l UAH A MR dsot alHdl 220 KN/m? Al
Draw two views of slab base foundation designed in Q.5(c). 03

Q.5(c) Ml SlI8el 5 QA A oll A < g2l vyl 1R, 03
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