Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER- 5(NEW) EXAMINATION ~SUMMER-2020

Subject Code: 3350601 Date: 02-11-2020
Subject Name: Design Of Steel Structure
Time:02:30 PM to 05:30 PM Total Marks: 70

Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Q1 Answer any seven out of ten. Al SISURL AldAL ¥l UL

Calculate Minimum pitch of 24 mm diameter bolt.
24 HIH) 21 o1z HIZ AetdH dla<d] opagl 52,

Which type of weld is used in butt joint?

012 ALAHL 541 U512 A8 GUARIHL dA1A 92

What is the imperfection factor for buckling class B?

oiseilol saly ofl’ Wiz SHUSSUA 552 9 Ul4?

Give the value of maximum slenderness ratio for the lacing bar.
ddloL uzzl Wiz HedH 2aszd, il (5Hd il

If ISA 70708 is connected to GP by welding than what will be the area of
connected leg?

O XA 0w o o

U, ofLISA 70708 <l 9142 wal2 H1A Aol ox13@ sid dl Az 1@z HIA sx13e udle
LS50 524, A1A?

6.  Define : Pitch of Roof Truss

R TR IS THPS IR EAH B

7. If the angle of roof truss is 22° what is the live load of truss?

9. oyl 5RlAL B 22° Al S dl 53l HI2 25d BUR 9 21A?

8. What is the effective length of column having both ends fixed?

£. SIAHAL Odeel B951 VAR SIA AL del HIZ 2225125 ot 526l opuA?

9.  Give the value of Single Shear for bolt diameter 24 mm.

. 244l AL otlez Hi2 Hla gil12 aLell,

10.  Calculate strength of yielding of gross section for a tension member ISA 125

7510 mm.
10, ISA 1257510 4[4l Al L@l 24949 HI2 AR A5 <L 2ledlotedl dista s,

Q.2 (@)  Write the merits of structural steel as a building material.

U, 2 () olledlon mzlaa dils 225urd 22ld <l slael Q.
OR
Q.2 (@  Give different values of effective length of column under different end

conditions.
URA R (W) slaH <l oyloyel vid UrALHIZ piARs1s Aol <l oyEloyEl (SHAl il
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Determine bolt value of 22 mm diameter bolt connecting 8 mm plate in
Single Shear. Take grade of bolt 4.6 and fu of plate 410 MPa.
22 4[4l i H219AL 2, 8 HIHL wa2ul oxida slicz HI2 2A51A s liez 4y UM,
olle2el AL 4.6 i A2l A 410 MPa @l

OR
Give equation of equivalent slenderness ratio for an angle strut.
21214 222 H12 H5dlAdz 24 el Yot il
Determine bolt value of 24 mm diameter bolt connecting 10 mm plate Double
Shear. Take grade of bolt 4.6 and fu of plate 400 MPa.
24 {14l 2414 9R19dL 244 10 HIHL w@zHi sxia otiez HI2 [g-5de Hi vllez ey gliML
oliezl Us 4.6 w1 A2l A 400 MPa dl.

OR
Two plates of 10 mm thick are bolted in lap joint using 20 mm diameter at 50
mm pitch. Calculate efficiency of the joint. Fu is 410 MPa and 4.6 grade
10 HlHl o a2 qu. sxiideui 20 HlHl oticzel 50 HIH Yl 2012 or13d 9, oxiz <l
#HAL il oAl 521 Fu= 410 MPa i 4.6 9 4l
Determine only bearing capacity of bolt using following data:
1. Pitch=60 mm 2. Edge distance = 40 mm 3. Thickness of plate = 10 mm 4.
Diameter of bolt = 22 mm 5. Fu= 410 & Fub=400 MPa.

<12 sypuAd He1oil uzgl oliczl 554 6ALlaL dHAL IR,
9. dla= 60 Hll 2. 26y vidz=40 H{lHl 3@zl MdH=10 HlHl ¥. oliczl

=22 HlHl u. Fu= 410 MPa ¥t 4.6 U €.

OR
Determine design shear strength of fillet shop weld of 8 mm size. Take
fwd=189 MPa for shop welding.
8 HlHl HiuAdl gldz gl degdl dlaz dlstd R s 2div dedlal Hi2 fwd=189
MPa €.

Determine the tensile strength of an angle ISA 100X75X6 mm connected to
the gusset plate of 10 mm by 6 mm welds at toe and back by 160 mm and 320
mm weld respectively. Take fy = 250 MPa.

25 2014 U5UA [SA 100X75X6 il Aol 254 2litl Asaq 10 HlHl oz @z 19 6
HlHl degell 160 1wl 21 244 320 1l o1s i ®12l Aol 524 9. fy = 250 MPa dl.
OR
Calculate Dead Load and Live load per panel point of roof truss with

following data:

(1) Span of truss: 17.5 m HOW Truss (4) Spacing of truss: 3.5 m

(2) Rise of truss: 3.0 m (5) A.C. sheet used as Roofing Material

(3) Total nos. of panel : 8
52l 112 {12 20e WLl uredl U (5lg U 4 eUR 2id dld @iz aeidl 530,
1531l doud= 17.5 Hl si-224 . 52llouoil = 3.5 #l
2. g4l e = 3 4l u. L. gl 9l e91u3 s2a ©.
3. 58 UAdAl v =8
Design a built up column to carry an axial factored load of 2800 kN.
Consider length of column 5 m and one end fixed and other hinged.

2800 (5523) 5 21l AU HAAAL A2A5d siaul a1 530 sidnel dos 5 4l
Vel 245 £981 USEA Bie oflorl 981 [Soy €9,
OR
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Calculate Wind Load of Roof truss for data in Q-3(a ) with following
additional data :

(1) Place: GIDC, Bhuj

(2) Height of truss from GL : 25 m

(3) Length of Building : 40 m

(4) Large Opening

(5) Slope of ground less than 3°

(6) Life of Building : 50 years

(7) Terrain Category : 2

U2A-3 (1) Hi 2UUA HUSAL 20 {12 Horor Qi Hiledl 241 a5 520l 1z uae
CIERRENERE RN

120 2USOLR-¢ey 2 5L sylaedl G = 25 4l

3. [edladl dons = 40 Hl. . cisy i<l u. sxdladl sln<3e <. oiledlo
w50 Al 9. 23 52018 : 2

State advantage and dis-advantage of welded connection.
AE38 SAISLRLAL SIAEL AHSY AR 5AEL SYRLAL
OR
Determine the compressive load capacity of strut member ISA 1007510

(longer leg connected), the length of member is 3.5m and two bolts 20 mm
dia. are used at each ends.

222 H¥o12 ISA 1007510 (&1odl U2l 67136 £9) HI2 216t UM <] AL 520 H¥o42
Al dots) 3.5 Hl 24, o1, 93 20 HlH| 1AL 6 olic2 A3 9.

Draw neat sketch of framed connection between beam to column.

oilH 2l 51au < 5+ LAl 29269 2us(A izl

OR
Explain the buckling class and imperfection factor.

o15&[ol 5elU Bied HFUS5AUA 5522 UHMAL

Design a slab base for column with the following data:

(1) Column Section ISHB450@87.2 kg/m (2) Axial factored load on column
1650 kN. (3) Bearing capacity of soil 190 kN/m?2. (4) Permissible
compressive stress of concrete 4.2 N/mm?.

5194, 2@lot olodedl (3015, A1l Hiledl uzql s2i:

1. 5194 UsU4 ISHB450@87.2 kg/m 2. wiailueuz — 1650 (54,

3. Al oo andL -190 (54 /412 . sislel clol audl- 4.2 <4 HIHI2,
OR

Design a purlin on sloping roof truss of 20° having dead load of 0.2KN/m?,

wind load 0.62KN/m?(suction). The span of purling is 4m spacing of purlin
IS 2.1m. (Use channel section, you can assume required data)

20 il elndi 35 24 U2 0.2 [524./4H12 Hd @R 24 0.62 [54./412 a4 @R
(sa) QL 9, udld <l o 520 ueladl ool 44 214 ol ueld 422 sid2
214 89, (A A5 AL 24 or3<] HIEL] 2l @)

A composite column consists of 2ISMC 350 placed back to back at distance
220mm apart. Column carries load of 1200 kN and effective length 4m.
Design suitable single lacing system. Take inclination of lacing bar 45°.
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2ISMC 350 6t 2 6ls 220 #HlHl 2id2 22 < Adsd sla¥ d=ls AuRe 9, ddl U2
1200 (54, <Al 21#{l1 IR Q3L 9 A, A<l vius1zs dotld) 441 9. sian Wiz 210
wdlore dlon <l (30815 531, d=dlon w22l vl 45 £l 4l

Define the term(with figures): 1. Pitch of bolt

2.Gauge distance
3. End distance

Ao SUUL ([ Ulsq) © a. oticedd] vl

2. 36y idz

3. 981 vid2
Determine design bending strength of a beam ISMB 300@434 N/m. Use
Fe410 grade steel.
ISMB 300@ 434 <4./4l < 6ilu adls aruRa &9, dl d<l Raeid eidlozea Al
2214 A3 Fed10 dl.
Enlist the list of rolled steel section with their detail names and application in
steel Structures.

22l Aes Asuel <l Yzl UM Alsadl A1l otetdl 21 del 22lddi HIIHi 2l
GualoL sy Rl
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