Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER -V « EXAMINATION - SUMMER- 2016

Subject Code: 3350601 Date: 19-05 - 2016
Subject Name: Design of Steel Structure
Time: 02:30PM 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, IS 875 Part- 1,111l and SP-6 are permissible.
Scientific Calculator is allowed.

ocoukrwnE

Q1 Answer any seven out of ten. gaHiell QSQQL Alcloll wallol UL 14
1. Calculate Minimum pitch of 22 mm diameter bolt.
1. 22 Ml cuietl sllee 1R oot Yluell a3l R,
2. Which type of weld is used in butt joint?
. o2 AUlotMl sl UslRe] Aes GuAML Al 87?
3. What is the imperfection factor for buckling class C?
3. oscllol sctd Al e sHuSset $s2R 9 wlu?
4, Give the value of maximum slenderness ratio for the lacing bar.
¥, Aol ugdl Wiz HedH @sax 2l (Suct .

5. If ISA 60606 is connected to GP by welding than what will be the area of
connected leg?

U, %l ISA 60606 o dlA2 A2 WA ASodl H3A Sl Al 2R WA AU

A3 Udlej AASN 32 Al?
6. Define : Pitch of Roof Truss

S, cuAl WL A He Ul

7. If the angle of roof truss is 26° what is the live load of truss?
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ol 5Ll yEl 26° oll Slat Al FAL MR Wdid R 9 wau?

What is the effective length of column having one end fixed and other
hinged?

SIAHol A DS wloLtel wal oflwl HlsorRA sl Al Aal HIR

VARSRS oty decll awua?
Give the value of Single Shear for bolt diameter 20 mm.
20 Ml cattotl ollee Hz Ao 2llaR awal.

Calculate strength of yielding of gross section for a tension member ISA 100
756 mm.

1SA 100 75 6 HlHl cltow ctel Acata W2 N Aset ol Aleslotedl

st ol

Write the advantages of structural steel as a building material.
ofleslol HAlZlad Rl sURA WA ol slAEl Al

OR

Give the values of effective length of column under different end conditions.

SIAM ofl YElyel U ARA HIZ AUURBSIRS AL ofl (BHA 2.

Determine bolt value of 20 mm diameter bolt connecting 10 mm plate in

Single Shear. Take grade of bolt 4.6 and fu of plate 410 MPa.

20 Hl{l caudt uRtddl Aal 10 H{lHl W@eHi A3 ollee Hi2 RSl

sclot ollce AcR) . ollcgall S 4.6 ol WA2all S 410 MPa Cl.

OR
Give equation of equivalent slenderness ratio for an angle strut.

AWald e U2 ssclade @ 2(2A0ef Yot wl.

Determine bolt value of 22 mm diameter bolt connecting 10 mm plate
Double Shear. Take grade of bolt 4.6 and fu of plate 410 MPa.

22 Ml i wRtadl A 12 {lH{l W@eul A3 dlee HI2 (d-sdot ui
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Q.3

Ud. 3

(c)

(5)

(d)
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(d)

(S)

(a)

(W)

(a)

(A)

e Ay Wl ollceall AS 4.6 Aol WA2all AS 410 MPa Gl

OR

Two plates of 8 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

g Hl{lo{l A wAe Au el 20 H{lHl ollcedl 50 Hll L6

R3A V. BBe ofl &Ml ol aeLAdl 5. Fu= 410 MPa U 4.6 S AL

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.

o{lA erpuad YaAl Ul cllceell g5 Aol &udl awall.

q. Y2tz 60 HlHl 2. A8 vid2=40 H{lHl 3. wQell atsis=10 HlHl ¥.

ollceall calld=22 HlHl U. Fu=410 MPa 3\ 4.6 B.

OR

Determine design shear strength of fillet weld of 8 mm size. Take fwd=189
MPa and 158 MPa for shop and filed welding respectively.

g HlHl Hiuell $lade Acsoll 2R sl Slosteset . U wal §lES

AGSIaL U2 fwd=189 MPa ol 158 MPa lojsH ©.

Determine the tensile strength of an angle ISA 90X90X10 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.

As AdLA A5t 1SA 90X90X10 ol ARl 2AGA W As2at 10 HlH
AR A2 AU 6 HlHl Aesel 160 HIHL 21 wal 320 HlHl ols ot ewdl

aceslol s 8. fy =250 MPa Cll.

OR

An ISA 150*115*10 mm is used as a continuous purlin over an effective span
of 4m. Find load carrying capacity of the purlin.

1SA 150*115*10 H{{Hl ol GUol As WAUSIRS 4 H| coll® ol Ul
Yot ddF et 8. uldotoll et asel 2l 0.
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U ¥
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(b)
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(a)

(W)

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 (¥528) (302). w(Aa oUR uRccll AYscl sleaHell (3a3eet 5.

SleAHoll cdotle 5 Hl uUA As DI et wal ollog] B (B B.
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

5l 12 oA WA Ml uell Vot (Blg UR Yl @R W clld
eltRe{l oLl 3.

3ol dou= 17.5 Hl sl-gn ¥, 30 owol = 3.5 Al

2. 5lell A = 3 Al uL AL elle el iu3 sre 8.

3. 5 Uolctoll vl = 8

Calculate Wind Load of Roof truss for data in Q-3(c ) 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

Ysl-3 (1) Ul AAA MRl ¢t oA Yool ctlRveell HleAl taua ae
51 12 udet el awatddl s

. U HBUSSI{-0f% 2. 5lo{l wllotell Guy = 25

3. [@Aeslooll dottes = 40 H{l. ¥, e AUs{lot U, wHlotaAl alin<3®
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AU
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s. ofleslole] vyt : 50 a9, 2Rel 32013l : 2

OR

A composite column consists of 2ISLC 350 placed back to back at distance
220 mm apart. Column carries factored load of 1450 kN and effective length
6m. Design suitable single lacing system. Take inclination of lacing bar 45°.

A5 AYscl SlAAH 215LC 350 As g As 220 HIHl vUdR g2 B. sl
UR 1450 (503 oll 3528 allR Al AWBRS coll 6 Hl B. ot
Aot weloll (3a3set 5. Alatell vRll 45° AL

Draw neat sketch of framed connection between beam to column.

ofla ol SlAM of 315 Atllotoll 269 sl 1R

Design a back to back channel section column to carry a vertical load of 1500
kN (factored). Line of load and axis of section are same. Consider effective
length of column 5 m.

1500 (5c2]. (3528) Gud alRaloll As g As A A52Aol Uell SIAH
ol (3o18et 5. eltRell 2wl Al As52etoll vl UV B. sletrsll

WUWSRS dolty 5 Hl B,

Design a slab base for column with the following data:

(1) Column Section ISMB500@86.9 kg/m (2) Axial factored load on column
1650 kN. (3) Bearing capacity of soil 190 kN/m?. (4) Permissible

compressive stress of concrete 4.2 N/mmz.

ol Aol HBA Ul SlAH U2 RAUASY BRL8et 5

1.5\ cH] As2ot : ISMB500@86.9 kg/m 2. SIAAM UR (¥s28) uellaeur:
1650 (302}, 3. Aol URREMAL: 190 (3o /% ¥. slsle «ll
AAMA €loL AHAAGA : 4.2 o3f /{112

3k 3k 3k 3k 3k %k k %k %k %k %k k
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