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CE-801 (GS)

B.Tech., VIII Semester
Examination, November 2023
Grading System (GS)

Design of Steel Structures
Time : Three Hours
, Maximum Marks : 70
Note: 1) Attempt any five questions.

fas=4t afa weAt ot g1 P
ii) Abbreviations have usual meaning.

HferfaEvor o1 amr 3R 2 '
iii)Mention the assumed data clearly.

ST TeT &1 TE FI A Ighe |
iv) Use of I8 800-2007 and steel table is allowed.

IS 800-2007 3R ¥er 2=t it Al B

v) In case of any doubt or dispute the English version
* question should be treated as final. .

fapett +fY wep 3 T 3reET fAarg &t feufar 5 st |rer
& U I IR T S
1. a) Designabuilt-up column consisting of tu:'pch.a:mcls placed
back-to-back to carry an axial factored load of 1500 kN.
Length of the column is 6m and the column is restrained in

position but not in direction at both ends. Provide single
lacing system with bolted connection. 10

1500 kN & 318fig thaer IR &1 of T & folv U & 915 0
& 1 2 At |/ gao & i died T ax| |u H
sard 6 diex & IR = AT RRY o =ufy + fafa &
AT o & 98 ¥ Sloe Te $ | R i Rew
e |
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b)

b)

b)

(2]

Ilustrate the different elements of plate girder. 4
wie Tk & A= a1 & o s

Design a suitable slab base for a column section ISHB 200@
365.9N/m supporting an axial load of 500 kN. The base
plate is to rest on a concrete pedestal of M20 grade
concrete. The load is transferred to the base plate by
welded connection. : 10

Teh TIH STFHFT ISHB 200@ 365.9N/m & 392 - & ferg
T I0YE T 39 g X S00 kN @ arafta R1 a9
wie B M20 I3 dxhic & debic Usted W @ 9T §1 Al
&l oS8 TAFLH TRT <9 ©ie H RIH[ARG = S €1
Explain block shear failure. 4
&l AT fametar @ gz -

Explain the factors effecting strength of tension members. 5
AT Y|

Design a tension member to carry factered load of 400 kN
connected to shorter leg back-to-back. Length of member
is3 m 9
B R dP-g-3F [ 400 kN & haes &lis 1 o 9
¥ fore uas o9 SR Y &g R GeR i wang 3 . &

Design a purlin on a sloping roof truss with the dead load
of 0.15 kN/m2, a live load of 2.5kN/m? and a wind load of
0.6 kKN/m? (suction) The purlins are 1.8m center+to center
and a span of 3.8m, simply supported on a rafter at a slope
of 20°. 10
0.15 kN/m? F 2 &g, 2.5kN/m2 % oga A 3l 0.6 kN/m?
(FFeF) & 999 MR P TR S arell Bd P g | T

e Raires | TEdR g § &g aw 1.8 Hiex 3iR 3.8,
1 hetta 31 a9 20° F A R (B B R GHfia F
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b)

b)

b)

(3]

With the help of suitable diagram, explain the conceﬁt of
shear lag. 4
I9gad o & UEIAT | ATwIUr IaRie Y ATUR Y
HHATSUI

A tie member of a roof truss consisting of an angle section
[SA 75 x 75 x 10 of Fe 410 grade, is welded to a 10mm
thick gusset plate. Design a weld to transmit a load equal to
full strength of the member. Assume shop welding. 9
Fe 4103 & IvT 3FTHI ISA 75 % 75 > 10 & gad B g
& U ¢ wawg @ 10 At 91 TRiE @i F Aes faman san
TE | HEEr ) g dfiepa % SR WR HEIRG e & oIy Uap
des g a1 g afesT A o

Distinguish between laterally restrained and unrestrained
beams. 5
mied B9 W FrEfa iR siffa f7 & @9 sfaw =

Distinguish between working stress design and limit state
design of steel structures. 5
HHPS T19 B iR e dxa-natt 5 Wfta s
fesga & dg aiaw |

A column section ISHB 250(@ 500.3 N/m carries an axial
load of 600 kN. Design the column splices. 9

Qeh T ITHIT ISHB 250@ 500.3 N/m % 600 kN @7 37afier
HR g | w5 e 3T &)

Explain the purpose of lug angles in tension member
connection. 5

T FEE T J I DU I i e |
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Write a short notes on any two:

i) Different types of weld

ii) Sketch different types of bolted connections

iii) Lap joint and their types

iv) Roof truss and their types

fapdl 21 ox Wfaw Ay ford

i) RfYE IR F =

ii) RAfE yeR & diec ar FTEHl BT Y@ TR
iii) 97 Siig 3R I7b UBR

iv) B od 3R b HPR

(4]

b) Determine the design tensile strength of the plate

200 x 10mm with the holes as shown below if the yield
strength and ultimate strength of steel are 250MPa and
410MPa. M20 bolts and 10mm thick gusset plates are
used 9

afe = it 9ue afyg SR sy gfda 250MPa 3R
410MPa 2, & 82 & Wy @i 200 x 10 fpft. &6 feomgT
T b FuiRa w1 M20 Stee ok 10 i A e
ic 1 IuGNT fFT ST 8
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