Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - 6 * EXAMINATION — WINTER 2017

Subject Code: 360601 Date: 02-11-2017
Subject Name: Design of Steel Structures
Time: 02:30 pm to 05:00 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, 1S 875 Part- I,11,11 and SP-6 are permissible.
Scientific Calculator is allowed.
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Q.1 (@) Explain with sketch- Block Shear Failure 07
val. 1 A ocls laR eiourl (AN sl A uHesAl. 09
(b)  Write the advantages and disadvantages of Welding over bolting and riveting. 07

ol aAesot olt (ATl WA AL UR SLAEL WA NFLAEL QU 09

Q.2 (@) Determine bolt value of 16 mm diameter bolt connecting 8 mm plate in (1) 07
Single Shear (2) Double Shear. Take grade of bolt 4.6 and grade of plate 410
MPa.

ysl. 2 A 16 Hl{l cud wRtadl wal 8 H{lHl el H3c e Hi2 (1) AslA 09
sclol Wal (2) [d-5clol Ui ol Acgy L. ollceall YS 4.6 Wal A2l

AS 410 MPa .

(b) Determine the tensile strength of an angle ISA 150X75X10 mm connected to 07
the gusset plate of 8 mm by 6 mm fillet weld. Average length of weld is 225
mm. Take fy = 250 MPa.

ol As Aol AsAet ISA 150X75X10 ofl Al Al WL, Aset 8 HlH{l 00
A2 W 6 HIHl (3Az Acs B3 B.Acs ol uR2AU doltsS 225
Ll ®. fy =250 MPa AL,

OR
(b) Design a Single angle to carry a design tensile load of 260 kN. Assume that 07
the length of the member is 2.8 m and Steel grade Fe410.

o (3 ARl s 260 (503 HIZ ol Wold BeSat sA. Mool 04
dolles 2.8 Hl ua ¥l s 410 AL

Q.3 (@) Calculate Dead Load and Live Load per panel point of roof truss with 07
following data:
(1) Span of truss: 12 m HOW Truss (4) Spacing of truss: 3 m

(2) Rise of truss: 2.9 m (5) A.C. sheet used as Roofing Material
(3) Total nos. of panel : 8

usl. 3 A Bl e oA Wl Weldl urell et (Bl UR Yo R Ul ¥lld 09
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eltre{l Ll s2l.
.3Aloll douss= 12 Hl g ¥. EAlall ounl = 3.0 Hl
2. 3 floll A8 = 2.9 u. AL elle ol iu3l se B.

3. 5 Nolctofl dvall = 8

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

(1) Place: GIDC, Anand

(2) Height of truss from GL : 10 m

(3) Permeability : 18%

(4) Slope of ground less than 3°

(5) Life of Building : 50 years

(6) Terrain Category : 2 Class-B
Ysl-3() H A HUEAl A o{lA Yool auRiell Wl taual @e

51 1 ucet ettre{l sl s2l.
. AU HJUBSIA-wueie 2. Zloll ollotell G = 10 Hl

3. WHluellcldl-18% ¥. gHlotall 3l <3°
U, oleslote] et : 50 a5 2Rt 32013l : 2 scl- ofl
OR

Design an angle purlin for a roff truss from the following data:
1. Effective span of purlin- 4 m
2. Design Load- 8 KN/m
3. Slope of truss- 25°
The purlin is continuous over more than three support.

(1A spuadd HIEBA uel Word Watoll 358t 53,
1. UWcotoll R8s cous- 4 Hl
2. Boget elr- 8 (3034l
3. 5ol - 25°
Uldot A el ay 251 UR A B.

Explain Cross Section Classification for the Simple Beam according to IS.
L. A, Yol ALsL ol oll WsBE] cd(ls0L A A

Design a back to back channel section column to carry a vertical load of 2000
kN (factored). Line of load and axis of section are same. Consider length of
column 4.0 m and both ends are hinged.

2000 (303}, (3528) Gud @RaAlNL As g As A As2UAol Aol SlAM
ol 3BL8et 5. lRe(l UL WA AsAotoll wel AR B. slcHs(l el
4.0 Hl wal ol BstL (B s B.

Design a built up column to carry an axial factored load of 2500 kN. Consider
effective length of column 4.25 m.
2500 (3528) (503 (AU R YRl AYscl sleamoll BBL8at 3.

SlAHo{l AU SRS ol 4.25 H ®.

OR
A composite column consists of 2ISLC 350 placed back to back at distance
220 mm apart. Column carries factored load of 1800 kN and effective length
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6m. Design suitable single lacing system. Take inclination of lacing bar 45°.
A5 AYscl SlAM 21SLC 350 As ¢ As 220 HlMl 2R g2 8. slan

UR 1800 (503 ol %528 @R ol AARsIRS dolts 6 Hl B. o
Ax{lol utulQoll (338t 5A. AMlaell ol 45° AL

Design a slab base for column with the following data:
(1) Column Section ISHB300@63 kg/m (2) Axial factored load on column

2700 kN. (3) Bearing capacity of soil 200 kN/m?. (4) Concrete Grade M20
ol Aol WA uRell slean 2 QRAUAS BBt 53

.5\lAHo] A52Aat : ISHB300@63 kg/m 2. SlAH U (¥s28) wellaeur:
2700 (503, 3. Asctoll uREleMdAL: 200 (Bo2)/H2 ¥. slgle As M20

Answer any SEVEN of following:

(1) Calculate value of Comp Stress for slenderness ratio 93 having
buckling class C and fy-250 MPa.

(2) Give the permissible value of deflection for purlin if the length of
purlin is 5m.

(3) Give the value of imperfection factor for Buckling Class D.

(4) Give the value of slenderness ratio for lacing bar with effective length
250mm and thickness 8 mm. Also check whether it is safe as per IS.

(5) Give different end conditions of columns with their effective length.

(6) If ISHB is used as a column, what is limiting d/ty ratio.

(7) Define: 1. Pitch of roof truss 2. Rise

(8) If fy-415 MPa, find value of €.

SLEURL Alctoll aellol UL,

1. uscllol scld C Wal fy- 250 MPa 8l dl @ AcsAd 2RRA 93
H2 Elol W Ao,

2. 5 {l dattSatl ulcot 12 Sls@etet ofl HicU (BHA ANl

3. ascllol scd Sl MR srugatel 352 ofl (B 2l

4. Aol ugl wARsRs dolle 250 HIHl wa tsies 8 Hll ol
HUell B Al :ASAA ARl (BHd ANl Aa A WSAY
YHIAL 20U & A uSLAL.

5. SlAM M2 Elel Bstoll ARAl ol €35 HIZ UURBSIRS AOlLES
ULl

6. ISHB As2lol SlAAH M2 cluRallHl A Al Aoll HedH ditw
R ol BH L

7. vl AU 1. FAlell Ll 2. AR

8. %l fy 415 MPa 8lal dl & ofl (1t 208l
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