Roll No:-
Sem-V Diploma Exam 2023 (Odd)
[Time: 3 Hours] (Civil Engineering. / Civil (Rural) Engineering.) (Theory) [Max. Marks: 70]
Design of Steel Structure (1615502)

- All questions are compulsory. (ﬂﬂ-ﬁ 1K) a{ﬁaﬁ% )
- Marks are mentioned on the right side of each question. (3 T Uy & T8 3R &mﬁv_aél)

Group (A) (YU -¥)

Q.1  Choose the most suitable answer from thga following options. (1*20=20)
Sy« fadpey & e ford ) -
I. Unit mass of steel is - (swldmsoblé SOIHT %—)
(a) 780 kg/m® (b) 785 kg/m? (c) 78.50 kg/m?® (d) 7850 kg/m?®
. The heaviest I- Section for same depth is -(FHT TERTs & T HRY I-HIC B-)
(a) ISMB (b) ISLB (c) ISHB (d) ISWB
iii.  As compared to field rivets, the shop rivets are - (P1es RdcHq P ga-T § 1T Rdeq g -)
(a) Stronger (b) Weaker (c) Equally strong (d) None of these
CEEQ) (@HHSIR) GLIEESP R EES)) GLEEEIERRE)

iv. Efficiency of a riveted joint is defined as the ratio of-

(U RACE SIS BT T&dT DI ----- & IUTT & FT F IRUIT foar S g1)

(a) Least strength of a riveted Joint to the strength of solid plate.
(Rde SIS &1 gAdH A ¥ 319 We & qHH)
(b) Greatest strength of a riveted Joint to the strength of solid plate.

(Rdc S &1 3ifipar gme T 319 e & grad

(c) Least strength of a riveted plate to the greatest strength of riveted joint.

(Raes wie & YAaH I ¥ RAcs TS &1 sifeimdd arye)
(d) All of the above

(Sugad T+

V. The metal added at the joint while welding is known as —
(AT R THY SIS IR G S a1d 4T &1 Hed &)
(@) Filler (b) Fillet metal (c) Weld metal (d) All of the above

(ftpete 41q) CEEIR (Suga )

vi.  The allowable stress in axial tension for 20mm thick angle section is-

(10 fonft Hrer wivitg w1e &1 srAa siefta aTa wfaed giar §-)

(a) 150 N/mm? (b) 148 N/mm? (c) 144 N/mm? (d) Unlimited (31ETFd)
vii.  Maximum effective slenderness ratio for member always in tension is-
(@HM T B Y& a1 Yo & o ifead gTdt ST 3urd 3-)
(a) 400 (b) 200 () 250 (d) 150

Page1of8 (1615502)



Viii.  The failures of a column depends upon- (¥ &1 fawmaar AR Ht g -)

(a) Weight of column (b) Length of column  (c) Slenderness ratio (d) Cross- sectional area of column.

(X & T IR) EHBAGRE W) (AT 3IU WR) (&I & BIC P GBI W)

ix.  Inastructural connection, if the member is subjected to compression then maximum pitch of the joint
should be least of 200mm or --------- times the thickness of thinner outside plate (t).
(G STS | gfe e § geiied 81 ) Sts &1 HeaH U= 200 At sruar udelt a18sl wie &t Hies
(t) BT ------ O F I HH B, QT 911 g 1)
(a) 12t (b) 16t (c) 32t (d) 64t

X. Effective length of a column effectively held in position at both ends and restrained in direction at one end
is — (Where L-Length of column)

(Ueb T foreh a1 RN gvrell &1 9§ Rufal & 8 it forept wes R farm 3 wdiftid &, &1 wwrdl arvarg
BT (O8] L = W I dTs 1)
(3L (b) 0.6L () 0.85L (d) 1.5L

Xi. Angle of inclination for lacing is in between - (ﬁﬁl’ﬂ & ﬁﬂlw 2] L f— CACIERAG % );
(a) 20° to 30° (20° | 30°)  (b) 30° to 40° (30° | 40°) (c) 40° to 70° (40° ¥ 70°) (d) 70° to 100° (70° T 100°)

xii.  The member of roof truss which connects the ridge to the intermediate point on the main tie is called-

(B B! BT 98 T Sl Gox (Vo) B q&T TTs R A4 (6 9 oiiedl 8, Heardl o-)
(@) Main tie (EJ,'@IE'I'QC) (b) Rafter (RTHCR) (c) Main sling (H@Wﬂ"[) (d) Main strut (¥ ¥C)

Xiii.  Main function of purlins is- @Tﬁ'ﬁﬁﬁ@ﬁ% -)
(@) To provide access to proof (Sd db ugud Yald hR-I)
(b) To support two adjacent roof truss (Eﬁ 3T Bd Bl DI 3T U hT)
(c) To support the roofing material (d A BT 3T UeH C2GI))
(d) All of the above (STda T

xiv.  Which of the following load combination is not considered for design of roof trusses?
(@d Fdl & 3HfHPHeud & forg Fgffad A 2 frg YR IaioH R faar T&f foar smar 892)
(a) Dead load + crane load (Hd HRR + el HR)
(b) Dead load + wind load (Jd 4R + fd€ UR)

(c) Dead lad + earthquake load (H{d HIR + ‘lﬁﬂﬂq HR)
(d) Dead load + live load + wind load. (Jd 4R + Ffhd UR + fds UR)

xv. Live load for roof truss should not be less than —

(Bd Pt & T Ffhd HR e REZERIEEICIITHY

(a) 0.4 KN/m? (b) 0.2 KN/m? (c) 0.75 KN /m? (d) 0.8 KN / m?

Xvi. A plate girder is a used when- (@E TSR HT IUTNT fobar GH?-IT%r vid-)
(@) Span is large and loads are heavy. (UIC dgl gl 3R YR 4K Eﬂ)
(b) Span is small and loads are heavy. (Ulc EIE] 3R HR YR Eﬁ)
(c) Span is small and loads are light. (UIC B 3R UR §Eal fﬂ)
(d) Span is large and loads are light. (Ulc dsT gl 3R HR §Edl 6-1)
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xvii.  Bearing stiffener in a plate girder is used to-

(TH WIT TR B 91T REHR &1 ITANT ------ & fo1e fovert STt )
(@) Transfer the load from the top flange to the bottom one. (HIX B IT TS F A g FelSl IR RN ﬁﬁ)
(b) Prevent buckling of web. (3§ ST )

(c) Decrease the effective depth of web. (a_d AR *Isilsr hH OhG)
(d) Prevent excessive deflection. (GEEI% faergur ﬁﬁ)

xviii. The type of stress induced in the foundation bolts fixing as column to its footing is-

(POt T Y ISP g T S a1dl MR diee B URT Ufded &1 IR &-)
(a) Bending (§b-1)  (b) Bearing (a?IIﬁT[) (c) Pure tension (R[& d-ld)  (d) Pure compression (FZJEHQETD

xix.  For design purpose, the pressure distribution at the base of a footing carrying axial load is considered as —
(3MfHeT TS & forg, 31eff YR 989 HR- aTdl -iid & YR TR a9 faavur &1 A1 S @ -)
(@) Uniform (b) Triangular (c) Trapezoidal (d) Parabolic

(THEHT) (FAYSTPR) GEKISIEIN

xX.  The thickness of the gusset plate for column case should not be less than —

(&I 3MTYR & ot T Wie &1 Al -—--- Y HH 78! g Ieyl)
(a) 6mm (6 Tore) (b) 8mm (8 ) (c) 12mm (12 o (d) 40mm (40 T

Group (B) (YU -Tsﬁ)

Q.2 State four benefits when steel is used as a construction material. 4
(FHTor gl & U H SUART fU SfF aTd 3T & IR @rH 9d1T |)
OR (31YdT)
Sketch and briefly explain any two failure patterns of riveted connection. 4
Raes Sis & fh<t & fawaar ufareu o1 @i s 3R Y& H gAY |)
Q.3 Define the following terms. 4

(i) Size of the weld.
(i1) Threat thickness of fillet weld.

(9 Ue) 1 R R-
(i) IS BT MHR

(i) fohdic 9 &1 &o HieTs)
OR (37YaT)

How is the net area calculated when angles are connected through both the legs with staggered 4
rivets?

(19 BV BT HT gH! IR WIS Rde & 1Y TSI AT ¢ dl G EA%d BI ITUFT Y Pi il 8)

Q.4 Write steps for design of axially loaded compression member. 4

(31&iT YR FriTS H&® & SHHPHeu- o TRUN o) ferd |)

OR (31YdT)
State the function of lacing and battening systems. Draw neat sketches of single lacing and 4
battening.

(QRIT qUT S ugfd & &1 Sam| Ted ARl ayT def-1 & Wes ETes §9M |)
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Q.5 Write the specifications of I. S code for design of angle purlin. 4

(@10 Ufe & i PHedd & fole 1. s ®is & fafrydm fora 1)
OR (31YdT)

Explain various loads and load combinations to be considered in the design of a roof truss. 4

(Sd Pl P AP eu A R fru oH ard RIffe R 3R 4R TaIoHT & saRa &1 1)

Q.6 List the design consideration in design of steel beams. 4

(TH ST 8RA & 3BT | 3 UFHeu- Yot fTaR &1 qHias )
OR (31YdT)

Differentiate between gusseted base and slab base. 4

(TS o9 dUT Wi 99 & o1 3R B 1)
Group(C)(‘E[q-?ﬁ)

Q.7 Explain in detail various types of loads to be considered in the design of steel structure. 6

@@HW%H@WﬁWWWﬁ@E@ﬂW%W%E&ﬁM@WD

OR

Find the efficiency of the double riveted lap joint of 6mm plates with 20 mm diameter rivets having 6

a pitch of 65mm.

Assume - Permissible tensile stress in plate = 120 Mpa
Permissible shearing stress in rivets = 90 Mpa
Permissible crushing stress in rivets = 180 MP

(65 Tyt @t e wd 20 el oo aTel Fdew & 1Y 6 el &1 wiel & Qe fkde au oiis &t
ST A1 BR|
T Wifore- wie ¥ AT a-1d Ufded = 120 Mpa.

Rdcq O 389 o+l Ufded = 90 Mpa.

Xaca o 38y SR ufdad = 180 Mpa)

Q.8 Two plates of thickness 12mm and 10mm are to be joined by a groove or butt weld. The Joint is
subjected to a factored tensile force of 300 KN. Assuming an effective length of 150mm, check the
safety of the Joint for single groove weld Joint and double V groove weld Joint. Assume fy = 250
N/mm? and Welds are shop welds. (Minimum yield stress).

(12 Tt 3R 10 et HICTS 1 Q) wict ol Ueb i<l 1 9¢ 9T GRT SIST Sl 8| SIS 300 KN &
thacs a0 9 & 31 81 150 &1 YU <faTS HId §T, Thd @il des oS 3R vl v
T 368 TS P YREM B Sird B | HH A fy = 250 N/mm? TUT d¢8 T 3¢S 1))

OR (31YdT)
Determine the tensile strength of a 100 x 75 x 10mm angle connected to the gusset plate by-
(i) 20 mm dia power driven rivets connected to longer leg.
(i) 5mm welds.
Assume permissible stress in axial tension (o,;=150Mpa)

(TRIC Wi ¥ I 100 x 75 x 10 Tt & T1at &1 a0 wed Feffed a-
(i) T TR TS 20 I oy & UraR =nferd fRdeq

(ii) 5 ot deg

T fafore- srefta a=ra & s ad dHds,, =150Mpa)
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Q.9 Determine the design axial load on the column section ISMB. 450 @ 710.3 N/m, height of column 6
is 4m and it is pin-ended. Take fy = 250 N/mm?, fu = 410 N/mm?, E = 2x10° N/mm? Properties of
ISMB 450@ 710.3 N/m are - An = 9227 mm? h=450mm Width of flange, br = 150 mm, Thickness
of flange, tr = 17.4 mm, Thickness of web, tw = 9.4 mm, Radius of gyration, rz = 181.5mm,
ry=30.10mm. .
(K™ BT ISMB 450@710.3 N/m TR fEe s1efig R fRuiia &3 @ &t Farg 4 fiex 8
3R 78 o R R 1 faam 1 8- £y = 250 Nimm?2, fu = 410 N/mm?, E = 2x10° N/mm? /ISMB
450@ 710.3 N/m &1 faRIWdTd - An = 9227 mm?2 h=450mm, bs = 150 mm, , tr= 17.4 mm, , tw = 9.4
mm, rz = 181.5mm, ry=30.10mm.)
OR (S{YdT)

Design the base plate for an ISHB 300 @ 618 N/m column to carry a factored load of 1000 KN. 6
Take grade steel and M25 grade concrete, Properties of ISHB 300 @ 618 N/m are- A = 8025 mm?,

h = 300mm, bt = 250mm, tr = 10.6mm, tw = 9.4 mm Izz = 129.50x10° mm?*,

rzz =127.0mm, lyy = 22.46x10% mm?*, ryy=52.9mm.

(1000 KN &1 Thdes YR Tg9 & o T ISHB 300 @ 618 N/m & 3MYR WIe &1 3HfHHeg

BN | Fe 410 TS Wi 3R M-25 IS debie @ ISHB 300 @ 618 N/m i fafafPaT - A = 8025

mm?, h = 300mm, br = 250mm, tf = 10.6mm, tw = 9.4 mm Iz = 129.50x10% mm?,
rzz =127.0mm, lyy = 22.46x10% mm?*, ryy=52.9mm.)

Q.10 Design a roof truss for an industrial building with 25m span and 120mm length. The roofing is 6
galvanised iron sheeting. The basic wind speed is 50 m/s and terrain is open industrial area and
building is class A. The clear height of building at the eaves Level is 9m.

(@S 3NN Ha= & fore 25 H UR 3R 120 WY oS & 1 Th B et BT B0 B |
B SRl dlg &1 A6 A &1 81 8a1 1 T1fd 50 HL/A. B 3R I Ger 3Tefies & au
HaT A TSl HT 3| mwmﬁw”&r&‘g@{%

Define plate girder. Where it is used? Explain its components and their use with neat sketches. 6
(@ie TSR B IRYTRG B¥ | STHT SYANT el fhdl STl 8 2 3P gedh! 3R 395 IUTRT Bl
s Gl & 1Y AT )

Q.11 AnISMB 450 @855.4N/m is used as a simply supported beam of 4m span which carry 20 kN/m 6
load. Check the section for shear only '
(U ISMB 450 @855.4N/m 1 JUNT 4 Y. UR & H1Y YT URA P =0 H b1 Sir g
ORI TR 20 kN/m BT HR AT QT § | Had HRA & [0 PIC DI Sid D |)

OR (31YdT)

A column section ISHB 200 @ 373 N/m carries an axial service load of 2000 KN. Determine the 6
area and thickness of slab base for the column. The grade of concrete is M10. Take width of flange
=200mm
(T T BT ISHB 200 @ 373 N/m, 2000 KN T 31&fiT FIBHRT HR 98- SRl 8 | T &
WS 3MYR BT ETHT 3R AICTs J1d BHR| HebIe M10 Tof BT 3| TS Bt Argrg=200 i)
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1S 800:2007

Table 10 Buckling Class of Cross-Sections

(Clause 7.1.2.2)

Cross-Section Limiis Buckling About Axis Buckling
Class
(1) (2 (3} (4]
Rolled I-Sections fiby = 1.2 :
£ <40 mm iz a
¥y h
% b
I_ 40 = mm < & = 100 mm oy c
Lz Wb = 1.2 :
f 5 100 mm 2z b
y-¥ <
bo=] d
4 4= 100 mm yoy 4
Welded I-Section £ <40 mm s b
b —7 ¥y c
—_tf ,.‘:m.,__t
r
| t=he te r e il L iy =40 mm Tz c
P[ ZT--.“IT Ll r .I'T H¥ d
o B e,
(I (el
=y =y
Hallow Section
Hot ralled Any a
@ Cold formed Any b
Welded Box Szetion G
remerally
(except as below) Any b
Thick welds and
bt < 30 -z [+
i, = 30 ¥y C
Channel, Angle, T and Sohid Sections
—y
j i Any c
1 01T
= '
—y :
Built-up Member
Any c
I
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Table 11 Effective Length of Prismatic Compression Members

IS 800:2007

(Clause 7.2.2)
Boundary Conditions Schematic Effective
N i
- S Representation Length
At One End At the Other End
.
I s
Translation Rotation Translation Rotation
) @ )] (4) 5) 6)
Restrained Restrained Free Free
e 2.0L
' i
-\ 3
Free Restrained JFree Restrained \, J
hY
~,
Restrained Free Restrained Free 1.04L
RIS
i
i
\
Restrained Restrained Free Restrained \\ {.2L
\
sz
“ W\‘
I
.’I
\
Restrained Restrained Restrained Free ' 0.8L
hY
\
. T,
ENNANNNNNN
A
n'/
Restrained Restrained " Restrained Restrained i\‘ 0.65L
\\
T

NOTE — L is the unsupported length of the compression member (see 7.2.1),
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