Seat No.:

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma - Semester-VI- Regular Examination May 2011

Subject code: 360601
Subject Name: Design of steel structures.
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Date: 16/05/2011 Time : 2:30 pm to 5:00 pm
Total Marks: 70
Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is Authentic.
5. Use of IS-800-2007, IS-875-1987 part 1 to lll and SP — 6(1) are allowed in exam hall.
Q.1 (a) 1. Write advantages of using structural steel.
2. Explain Limit state of strength and serviceability.
3. Explain minimum and maximum pitch, & edge distance in bolted connection.
4. Explain actual & effective length in compression member.

(b) A single ISA 100x65x6 mm is used as a single strut with c¢/c length 1.8 m. It is
loaded through one leg and ends are fixed. Find out compressive strength of strut,
considering one bolt at each end. Take f,= 250 MPa.

Q.2 (a) Design a tension member, using two angle section on both the side of gusset
plate, subjected to factored tensile load of 320 Kn. Assume f;, = 250 MPa and 16
mm diameter bolts.
(b) Determine dead load and live load per panel point for a roof truss of workshop
building for the following requirements.
1. Total numbers of panel points — 8.
2. Span—12m.
3. Pitch—1:4
4. Height from GL — 15 m.
5. Spacing —4 m c/c.
6. Roof covering — AC sheet.
7. Supporting width — 500 mm.
OR
(b) Determine Wind load per panel point for above example using following details.
1. Permeability — Medium.
2. Length of shed — 32 m.
3. Probable life — 50 m.
4. Terrain category — 1, Cass — B.
5. Topography factor — 1
6. City — Ahmedabad.
Q.3 (a) Two plates 100x10 mm and 100x12 mm are connected by lap joint, to resist
tensile load of 110 Kn. Design a lap joint using M-16 bolts of grade 4.6 & grade
410 plates. Draw figure showing detailed connection.
(b) A steel column is carrying factored axial load of 1400 Kn. Design the column

using ISHB section having length 3.5 m. It is restrained in translation and free in
rotation at both ends.
OR
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Q.3

Q.4

Q.5

Q.5

(b)

(@)

(@)

(@)

(b)

A tension member ISA 125x75x8 mm is subjected to an axial pull of 110 Kn. Its
longer leg is connected to 8 mm thick gusset plate. Design the welded connection
using 4 mm size weld. Use F.410 grade steel. Show the design by sketch.

Design a single angle discontinuous strut to carry a factored load of 70 Kn, having
distance between its joint as 3 m. Take f, =250 MPa

Design a single lacing system for a column consisting of 2ISLC — 350 placed
back to back at clear spacing 220 mm. Axial factored load on column is 1600
Kn. Take effective length of column as 6 m.
Design a simply supported beam carrying working loads od DL = 20 Kn/m and
LL = 15 Kn/m. Span of beam is 5 m. Assume that the compression flange of
beam is laterally restrained throughout. Do not check for web crippling.

OR
A built up column consist of 2ISLC — 250 spaced at 140 mm back to back. It is
carrying factored axial load of 1100 Kn, having 5 m length. The both ends of the
column are restrained in translation & rotation. Design battening system for
column.
Design an angle section purlin of roof truss having 26° angle. Span of purlin is 2.5
m. It carries design load of 3 Kn/m and supported on four supports.

Design suitable slab base for column ISHB — 300 @ 63 Kn/m, carrying axial load
of 2500 Kn.The SBC of soil is 200 Kn/m” and grade of concrete is M-20. Draw at
least two views with dimensions.
Draw details of two views of eaves end (shoe joint) of Howe truss showing,
1. Tie members — 2 ISA 50x50x6 mm with 20mm diameter bolts.
Purlins — ISA 100x75x8 mm.
Cleat angle — ISA 60x60x6 mm.
Bearing plate — 300x300x10 mm.
Gusset plate — 12 mm thick.
Wall thickness — 300 mm.
7. Roof covering — AC sheet.
Assume any other data required.

SRR

OR

A built up column is composed of 2ISMC — 300 @ 35.8 Kg/m placed back to
back at clear spacing of 200 mm. It is subjected to an axial factored load of 1450
Kn. Design a slab base connection for the column, considering SBC as 200
KN/m? and M-20 grade of concrete. Use Fe 410 steel. Draw at least two views
with dimensions.

Draw at least two views of gusseted base foundation for a column ISHB — 400
with cover plates 400x20 mm, one on each flange, providing 20 numbers of 16
mm diameter bolts. Assume any other data required.
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1. R5AC WA cluRalletl SlRAEL UHALCL

2. llHle e As Bou A U{luellelldl dnesal

3. (RS SASAIHL HETH WA ool YU Auey Ay Slrée auestal.

4. Elol WA HEZ VRWIL Ul UURBSIRS AWy AHLA.

ISA 100X65X6 mm, 1.8 m c/c Aoltes U LA e dld cluamt wad
8. dal As A gl Ul scUMl WA 8. Aol ol BSL WAL B.Asll
Bl UR As ollce URlal gaq] elol AMeRl Y. f,=250 Mpa Cl.

suct AWILA As2Aet, A2 WA2oll olal el 1S, 320 Kn ol ¥523 @l HL2,

WAL Aol Slaget $2A. 16 mm UMl (e AURL. f,=250 Mpa AL

o{lA eallad 33aAlA tllotHl @8, As adlU HE 5Aloll €35 Uotc

W82 UR Yl aue cllc elkell ol s2A. (1) $cd Aol WSe - 8.

(2) AUt — 12 m. 3)LlA - 1:4  (4) GL Al G — 15 m. (5) A 5L

Ao} AR — 4 m c/e. (6) sAZOL — AL 2ll2(7) AWE SIS — 500 mm.
2YqL

GURASH elwcttHtl aefacll FAl w2 o{lAsl wz3landl 12 €35 Uotct
Wde U Udel GR Yl 1- wRouldl — Hlslan.

2. Aso{l Aouls — 32 m. 3. UAGAH ABSS — 50 dX. 4. 2380l
52013l — 1, sclld — B. 5. 2lAUgl 3522 — 1. 6. AS — WHELCLE.
110 Kn of WARL ¢l A&el $cll HL2, 100 x 10 mm AR 100 x 12 mm

ol A Weal AU AB2HL FsAHL WA B. 4.6 ASall M-16 Glc2 U 410
Asell wAzall Guadl 531 AU Hléeoll Slniset sA. Wsial gld
gallal.

As XAt S, 1400 Knoll 3523 GUR Udet 52 B. ISHB Asletell GURAL
531 3.5 moll Aolle 12 SlAHo{l Slastesel 5. Aoll olal BSL 2IRAUAHL

W2slAA & el Aol HI Y5 B.
Y9l
s WAL waAel ISA 125 x 75 x 8 mm 110 Kn ol w&{lal WALl iR Uset

52 8. Aol cloll A2 8 mm Sl oA A2 WA A3 B. 4 mm USRS
Acsall BUAL 831, AABS saAsAet SloAEet $A. F 410 Asaj Wl clluR.
olstl Aulgld ad el

70 Knoll 3525 @R He Aloiet Adiet Sluséleyu el sloisst s,
Aol 82 el Aolt® 3 m 8. f,=250 Mpa AL
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2 ISLC — 350 Sldd 2 ot Afllol flElMell Slosteset 5. olal Aalcd
cAlAe} s g As R 220 mm B. wglla ¥535 @R 1600 Kn B. SletHoll
UUBRE ALY 6 m B.

sts3 oA, 20 Kn/m ol Yl IR A 15 Kn/m oll 9clld etk 12 el
Ad 2sad olliell Slasteset 5. olliell Aolte 5 m B. olldell UL Aoty
U2 Aol sLet sA ARl ARBs s B AH YRl A slucldlsll
As 5l o8l

Y|
As 5m Ay URladl ofled AU SlAM 2 ISLC — 250, Bof AS & As AR

140 mm 8, A 1100 Kn ol &l 3528 @R usel 53 B. Aol ol BsL
2lRA2t el A2AAHL FeBSs 53 BD. Al Sl W2 Azo{ldlell Slotget
5.

2.5moll dolle wal 26° ol WOl uRlelcdl Sl MR 3 Kn/m oll S8t eUR
H2 Aot As2et UAlotoll Slatget 5A. A AR AWE U 25Ac B.

2500 Kn ol A&l @llR Uset $cll ISHB — 300 @ 63 Kn/m SIAH M2 Ao
AL Adell Slatgel 5. UElA SBC, 200 Kn/m® el Slgl2all Qs M-20 8.
518 uel A As2lat alcll 2ugl €1

Howe 5| HI2 el BsL (9 A&2) ol A Aset oA g2ldct H(A 2
R

1. 218 AR — 21ISA 50 x 50 x 6 mm, 20 mm GG,

2. ucllot — ISA 100 x 75 x 8 mm. 3. sclle AINEA — ISA 60 x 60 x 6 mm.

4. Q3L WA —300x300x 10 mm. 5.9 WAR — 12 mm %1SLE.
6. elalctell st — 300 mm 7. sc3lal — AL 9le.

Ul 331 det wdl Al
YL
2 ISMC — 300 @ 35.8 Kg/m, B A8 2 Als ¥R 200 mm &, Al ollee uu

Sl 1450 Kn ol 1efl2l 3525 @R Ueet 52 8. L Sl HIR A0 A%

5133 2loto{l Sloiet 5. MElell SBC 200 KN/m?, Sl5le s M-20 s\ Fe-
410 WA cllUR. AOHL VL A As2Aot %331 HIU AU ERL

ISHB — 400 51cAH, %oll olal SA% UR 400 x 20 mm ol WA2 H3A &, dell
HI2 OIARS A $1G32Uotatl ANHL L A ASAet Rl 16 mm A2l

20 ool Ul e %33 32l wil Al
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