Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER -VI « EXAMINATION - WINTER 2016

Subject Code: 360601 Date: 20-10 -2016
Subject Name: Design of Steel Structures
Time:10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Each question carry equal marks (14 marks)

1S-800-2007, IS 875 Part- I,11,11 and SP-6 are permissible.
Scientific Calculator is allowed.
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Q.1 (a) Astrutangle ISA 150X115X10 mm is of length 2.4 m. Ends of the member 07
are fixed. Find the safe load carrying capacity of the strut. Take fy= 250 MPa.

Ysl. 1 A 150x115x10 HIHl Asaletatol 2 2.4 Hl dotts U 8. As2Ustoll 09
sl WKL 5L . fy= 250 MPa A8 22ell elraset Al 2.
(b)  Write short note on Types of Bolted joints. 07
o ole2s UURAA YsRA QA gsallu cull. 09
Q.2 (a) What is block shear failure? Explain with sketch and write equations of it. 07
ws.R A oclls laAR cidurl g 872 vUgl A AHAA B Aotl YA AW 09
(b)  Determine bolt value of 20 mm diameter bolt connecting 12 mm plate in (1) 07
Single Shear (2) Double Shear. Take grade of bolt 4.6 and grade of plate 410
MPa.

ol 20 Hl{l cau wRtadl Al 12 HHl W@eHi 3 ollce Hi2 (1) Asla 09
sclot Wal (2) [(A-5clat Ul ol A . cllceall AS 4.6 Wal WA2all

S 410 MPa Al

OR
(b) Determine the tensile strength of an angle ISA 90X90X6 mm connected to 07
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 g AL ASAot ISA 90X90X6 ofl dtal 2ulst e, Asaet 8 HlHl 09
ol AU 5 HlHl Aesell 150 HlHl 21 ual 300 HlHl dls ot ewdl
acslol A ®. fy =250 MPa Al

Q.3 (a) Calculate Dead Load and Live Load per panel point of roof truss with 07
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 1R oflA A WAl uRell Vet (Blg UR Hd R U Wclld 09
IEE (R EEEIER
.35Ale(l dous= 12.5 Hl dl-eu ¥, Eflall oucl = 3.0 Hl
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2. 5floll 28> = 2.5 Al w. AL elle ol vu3d s B.

3. 5 Uotctoll vl = 6
Draw sketch of roof truss and show all possible components.
5loll AU 1A Wal AsA sl 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

Ysl-3() 1L WA HUEl aal o{lA Yosol ctuRiell M@l taual Ay
5l 12 ucet etrell sl s2.

. U0 UBSI{l-asleat 2. BAlol w{latell Gue = 25 Ml

3. (Acslotell cloue = 35 Hl. ¥, o AU{lol U, ¥H{loteall Bl <3°
5. ofleslolo] el : 50 ad . 2Ret 32013 : 2

Write short note on : Loads on Roof Truss
5ol cull: Al U oLl ®IR.

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 (¥528) (53], A& oUR YRladdl AYsct sleaHell Baiget 3.

slearoll dold 3.5 Hl Ul oiddst (8 8.
Explain in detail, Cross section classification for beams, according to IS Code.
S AU, 5ls MU olH 12 wsDsaa(lsel AR Ul

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 (302, (¥528) G @Rallol A5 2 As A As2Aet AUAall SlAH
ofl (38t 5. tlRe{l dull Al AsAoto(l el AU B. sleHe{l clous
3.5 Hl ua ol Bst (B s B,

Draw Plan and elevation of Gusseted Base Foundation.

2IALS A WA $1G32let ofl Wellol Al AcllAaatell vusdl €121

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/mm?.

ol Aol HBA Ul SlAH HIERZ RAUASR [33L8et 53

1.5lcHo] As2et : ISHB400@82.2 kg/m 2. SlAH UR (¥528) wellaeuR:
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1500 (83, 3. Asctoll URREHAL 200 ($03)/H. ¥. slsle oll
AAHA el AHAAGA : 4.0 o3/ 1112

Draw neat sketch of Seated connection between beam to column.

ofl &l Sl of REgs ARs Aulatell 2w wsld 1R

OR
A composite column consists of 2ISMC 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°.

WS AYSct SlAH 2ISMC 350 As ¢ As 220 HlHl AR £2 B. sldn
UR 1100 (3o3) oll ¥528 alR el USRS clotte 7 Hl 8. Yo
Aol ut(Qoll (et sA. A{latell vEl 45° AL

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

o Aot utddl el s Aol utddl a2 2ue. A4 51S
U dsletd WA, oA ol sl uel €.
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