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Roll No
CE=801 (GS)
B.Tech., VIII Semester
Examination, May 2024
Grading System (GS)
Design of Steel Structures
Time : Three Hours

Maximum Marks : 70
Note: i) Attempt any five questions.

fop=21 oia weal &t gar Hifog)
ii) All questions carry equal marks.
|4t weAl & |ATT 37 €
iii) Abbreviations have usual meaning.
Tiférfereswor 1w 3ref 2
iv) Mention the assumed data clearly.
STAIPIT 1T 1 T9E W9 W P AR
v) Use of IS 800-2007 and steel table is allmj-red.
IS 800-2007 3R ¥ SaeT HI Ak 21

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

et oft gopR o Hog srear fRAarg H fRufy § aprs
¥ e <p AT IHT AR
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a)

b)

12}

Design a laterally supported beam of effective spun Om
for the following data

Grade of steel - Fed 10

Maximum bending moment M = 1 50kNm

Maximum shear force V=210kN

Check for deflection is not required.

Prerfaifed zrer & fore wardt |4 6 Hiex &t ared wafits
i fEomga ;U

e 31 08 = Fed 10

Hftrae e @1 &0 M = 150kNin
Jrftrerag wavl & V=210kN

Rrdrqor Y fg H snawawar TE 2

Design a welded simply supported plate girder for aspan
of 30m.The girder is loaded with uniformly distributed
load of the intensity 35kN/m due to dead and live loads.

30 Hiex it araft F R va Ioe3 W Fufdld e 1
fRaTE X1 TER &) g 3R fifAd HR & @R 35kN/m
Haar & I 9 J Fala R & @ g fBar snan g

Calculate the strength of a 20mm diameter bolt of grade
4.6 for the following cases. The main plates to be jointed are
] 2mm thick.

a)
b)

Lap joint
Single cover butt joint, cover plate being LOmum thick.

fpsifafiac el & foaq 38 4.0 & 20 vt ang g Qe B
arapa B o a1 VSR alefl e W 12 fph. A 2

W) A4 A

@) Furet @ o wige, aav e 1o il DA 2

Contd .



(3]

3. Design a double angle discontinuous strut to carry a factored
load of 135 kN. The length of strut is 3m between intersections.
The two angles are placed back-to-back (with long legs are
connected) and are tack bolted. Use steel grade Fe 410.

a) Angles are placed on opposite side of 12 mm gusset plate.
b) Angles are placed on same side of 12 mm gusset plate
135 kN 1 thaes alie @ o1 & g 1 sae Wit faacgd
H:Eﬁ;ﬁnsﬂaﬁﬁhﬁ’faﬁﬁaﬁazﬁrméarﬁaﬁla’rﬁﬁuﬁ
Y v 3 IS T @ 7T § (o IR B SAsER) 3k 25 dicc
fora men @1 et IS Fe 410 T I9a0 &R

) P Bl 12 frdt. e e & fauda e § e gl
q) it @ 12 fedl. e e ¥ T & AR @1 ST 8l

4. a) Designaseatconnection for the factored beam end reaction
of 110 kIN.The beam section is ISMB 250 @ 365.9 N/'m
connected to the flange of column section ISHB200 @
365.9 N/m using bolted connection. Steel is of Fe410

and bolts are of grade 4.6.
110kﬂﬂ5ﬂamﬁﬂ¢3ﬁqﬂﬁ$%ﬂwm
AT fEonEa @31 €19 JF9 ISMB 250 @ 365.9 N/m
2 ) WleT FAFLE BT IJULN PIS Bie GESIE]
ISHB200 @ 365.9 N/m ¥ FeisT 9§ s #1 WA Fed 10T
% ik drec 18 4.6 B 2l

b} What do you understand laterally restrained beams?
Explain with diagram?
e Rrifie 4 a9 @ aesa 27 B T wEsned
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5. a) Design an [ section purlin for an industria] buildir,
Jg_

b)

located at Chennai, with

Cialvanised iron sheets as the roofing matenial.
Span of the truss =13m

Spacing of trusses = 6m c/c

Spacing of purlins = 1.2m c/c

Wind pressure intensity = 2 kN/m?

Weight of GI sheets =130N/m?2

Grade of steel : Fe 410 :
g F Rt 0o siteifis AT & R 1 A wkdk
&= o

B At & Hy d Tl &g Ht T

e & famm =13 =

& @ g3 =6m c/c

g B g = 1.2m /e

g1 & ga1d <t gl = 2 kN/m?

Gl 9ffe &1 1 =130N/m?

A T UE : Fe 410

Sketch and briefly explain any three failure patterns of
bolted connection.

dlece Tiae & [l a9 fawerar ded o wvg = ailk
Heq ¥ TR '

Differenti ate between bﬁaﬁﬂg t}-’pe connection and friction
type connection.

R UER & Fe R TN geR & whee & 9"
R R
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b} Atie member consisting of an angle section ISA100 x 75 x 8,
designed to transfer a factored axial load of 280kN, is to . , . .
be welded to a gusset plate of 10 mm thick, using 6 mm 1) Types of roof trusses
fillet weld. Design the weld, if the weld is provided on 1) Purlins
three sides by overlapping the angle on the gusset plate,
at a shop. Also sketch the connection showing the weld

8. Write a short note on :

iii) Profile of gantry girder section

lengths. iv) Deflection limits of gantry girders
Teh 2% HEw O T epIor WS ISA100 x 75 x 8 WA &, Pr=faifed W e G Ruoh ford |
R 280 kN ¥ Srevs anefig TR o RFiaRd &R & fog ‘
oot P T 8, 3 6 . faie s T S i) B CH b WIR
10 firft. A1 &t TRIT wie ¥ A5 fasar s 1 o Rt i) AR
R THE @IS UR PV DY Haelq IR A a6 | 30
i ot o &, s 7 oo a1 s 1 chand ) 50 TR A e
R g¢ ST BT Woa T iv) i TERT &t fardor e

7. a) Write a note on grouping of timber based on modulus of
clasticity and extreme fiber stress as per IS 883: 1994,

IS 883: 1994 ¥ IFER &g o9/ HR aitis wEa
T P INUR R FHE B FHLER =X @ AT o)

b) AnISLB 300 carrying UDL of 50 kN/m hus effective span
of 8 m. This is to be connected to the web of girder ISMB

450. Design the framed connection using 20 mm black
bolts.

50 kN/m & UDL @1 181,13 300 & wond) sy g m &1 3
TEX ISMII 450 & Wter & asn usn 20 3 v Qe
T IGUNT FRP FHYAS DAGAT ) (R @y

X g g
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