Seat No.:

DIPLOMA ENGINEERING - SEMESTER -VI « EXAMINATION — WINTER 2016

Subject Code: 360601

Enrolment No.:
GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Name: Design of Steel Structures

Time:10:30 AM TO 01:00 PM

Instructions:
1. Attempt all questions.
2, Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Each question carry equal marks (14 marks)
5. 1S-800-2007, 1S 875 Part- LILII and SP-6 are permissible.
6. Scientific Calculator is allowed.
Q.1 {a)  Astrut angle 1ISA 150X115X10 mm is of length 2.4 m. Ends of the member
are fixed. Find the safe load carrying capacity of the strut. Take fy= 250 MPa.
vl 1 A 150x115x10 Hl{l Asactanl 22 2.4 Hl dotts A B. AsAstsll
S5l VoL 5L B, fy= 250 MPa &8 eoll ellragel Al 2l
(b)  Write short note on Types of Bolted joints.
ol ollees AluRAel ysil (@A &selltl dull.
Q.2 (a) Whatis block shear failure? Explain with sketch and write equations of it.
us. AW oclls olaR eiouel g 82 sl WA Axadl wal detl Yol vl
(b}  Determine bolt value of 20 mm diameter bolt connecting 12 mm plate in (1)
Single Shear (2) Double Shear. Take grade of bolt 4.6 and grade of plate 410
MPa.
ol 20 H{IH{l caud uRtelel wal 12 H{lH{l W@l H3c ollee 12 (1) Asla
Sciol Wal (2) [B-scdot Ui cllce Aey) Akl ollceell s 4.6 ol Weall
3s 410 MPa .
OR
(b) Determine the tensile strength of an angle ISA 90X90X6 mm connected to
the gusset plate of 8 mm by 5 mm welds at toe and back by 150 mm and 300
mm weld respectively. Take fy = 250 MPa.
ol A5 Aol A5Aol ISA 90X90X6 ofl gl AGA . Asatst 8 {a{l
a2 waud 5 H{lH{l Acsell 150 {1l &1 2wl 300 H{lHl dls «il eusdl
Acslol 53¢ 8. fy =250 MPa Gl.
Q.3 (a) Calculate Dead Load and Live Load per panel point of roof truss with
following data:
(1) Span of truss: 12.5 m HOW Truss (4) Spacing of truss: 3 m
{(2) Rise of truss: 2.5 m (5) A.C. sheet used as Roofing Material
(3) Total nos. of panel : 6
w3 A 5l W oA e wEldl urell Uotd (g R Yo e U 9dld

elRe{l oLl s3l.
CEYloll clous= 12.5 l sl-wga ¥, ¥2lall cucl = 3.0 Ml
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2. 5floll s = 2.5 Hl w. ALl olle ol vu3 s3a B.

3. 5 Uotctoll dvall = 6
Draw sketch of roof truss and show all possible components.
Sloll 2B U €l el AL ot o ol g2l

OR

Calculate Wind Load of Roof truss for data in Q-3(a) with following
additional data:

(1) Place: GIDC, Vadodara

(2) Height of truss from GL : 25 m

(3) Length of Building : 35 m

{4) Large Opening

{(5) Slope of ground less than 3°

(6) Life of Building : 50 years

(7) Terrain Category : 2

Yal-3() Ul WA MGl wal o{lA Yool ctRell HEdl waua @y
5l 2 udet eure{l awLddl 52

. U0 Yuusslll-asleal 2. FAloll r{letell Guws = 25

3. [esloell dottd = 35 {l. ¥, ced Uuallol u. a{lotell 8L <3°
5. o{lcslole] vuyeet : 50 ad 9. 2%t 32aldl : 2

Write short note on : Loads on Roof Truss
g5ollel cull: 3l UR cloldl eu?.

Design a built up column to carry an axial factored load of 4000 kN. Consider
length of column 3.5 m and both ends are hinged.

4000 (¥525) (302, Al oUR wRlcAL UYscl sleaoll BRLset 53
sletitell cloud 3.5 Hl Aol viaddst By 8.

Explain in detail, Cross section classification for beams, according to IS Code.
S AU, Sl WU oflH 12 2usBsao(lszel wlrde unatal.

OR
Design a back to back channel section column to carry a vertical load of 1600
kN (factored). Line of load and axis of section are same. Consider length of
column 3.5 m and both ends are hinged.

1600 (3o2). (¥528) Ged elralloll As g 6ls Yold ASAst Aol Sl
ofl Bt 53 elRell 2ull Wl AsUotoll wal AU B. sletell dals
3.5 {l wal oA DsL Bor sl B.

Draw Plan and elevation of Gusseted Base Foundation.

2lA2s Ay ¥WlA s1@3 2ot ofl wetlot U Acldatats(l 2usl €12l

Design a slab base for column with the following data:
(1) Column Section ISHB400@82.2 kg/m (2) Axial factored load on column

1500 kN. (3) Bearing capacity of soil 200 kN/m”. (4) Permissible
compressive stress of concrete 4.0 N/fmm’,

o(ldo(l Bl wrell Slear 2 WAUABY SRSt 53

.5lciHo] As2ol : ISHB400@82.2 kg/m 2. Sl uR (¥s28) wellaeus:
213
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Q5 (a)

us.u ¥

(b)

1500 (503, 3. Asete(l wRElaMdl: 200 (Bo3y /{2, ¥. slgle <l
UM lol AHedasa - 4.0 o N

Draw neat sketch of Seated connection between beam to column.

ol &l slant of 2E15s A2s dtulotell et s €L

OR
A composite colomn consists of 2ESMC 350 placed back to back at distance
220 mm apart. Column carries factored load of 1100 kN and effective length
7m. Design suitable single lacing system. Take inclination of lacing bar 45°.

A5 AYsel sler 2ISMC 350 As g As 220 ] 2idR g2 B. slau
UR 1100 (302 oll 3528 el ol AUUsRS cous 7 H{l 8. Yot
Aot uealds{l Baiset 52U Axlotell vel 45° @l

Differentiate the Single lacing system and double lacing system for a built up
column according to IS code. Also draw the figures for both.

Alotet Aol wettcdl w4l soet Adlol uetdcdl a2 w1822, sls
LSl dsted Ul o ofl 2usdl el €13l
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