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DESIGN OF STEEL STRUCTURE

Fruffa a9 dhwé] - [3rftremam 37 : 70
Time allowed : Three Hours) [Maximum Marks : 70
e (i) FUHIT AT 8, 39 7 G w1 a) & I A7/
Note : Question No. 1 is compulsory, answer any FOUR questions from the remaining.
(ii) NI 97 & Yt 97T 1 FHER 0F G BT F57 )
Solve all parts of a question consecutively together.
(iii) A% 7 F1 79 98 & FRE o |
Start each question on fresh page.
(iv) g1 HT9I37T 8 37 &7 #) RUfT & 30 e @ w7 8 |

Only English version is valid in case of difference in both the languages.

L (1) Seareyan €11 & 377et F9ATd 1 WTE1 97 e &

(a) 0.25 (b) 0.30
(¢) 0.40 (d) 0.50
Poisson’s ratio of steel in the elastic range is
(a) 025 (b) 0.30
(c) 0.40 (d) 0.50
(2) =g wRTETH K, % fvw w9 § fafgm e man 2 7
(a) TOTI HH (b) TAETH FRH
(c) ifgw HT d) TEHRE
In wind load calculation, the K, is denoted as —
(a) Coefficient factor (b) Topography factor
(¢) Risk factor (d) Pressure factor
(3) g MS8.8 diee Y gy el F R 7
(a) 640 N/mm? (b) 64 N/mm?
() 800 N/mm? (d) 880 N/mm?
What is the yield strength of grade M8.8 bolt ?
(a) 640 N/mm? (b) 64 N/mm?
(c) 800 N/mm? (d) 880 N/mm?

(10f12) P.T.O.
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(4) dree oire # e foperd ow 1l BVl 7 (d = Wiee &1 =)

(@ 1.7d (b) 2.5d
) 274 (d 19d
In bolted joints, pitch shall not be less than (d = diameter of bolt)
(a) 1.7d (b) 2.5d
(c) 2.7d (d 19d
(5) Wt AT SN Wt 4T H g & forg yam e &
~(a) ISHB (b) ISJB
(c) ISMP (d) ISWB
Indian standard wide flange beams are denoted as -
(a) ISHB (b) ISJB
(c) ISMP (d) ISWB
(6) Terz Iee 1 gad Huw @Ue g1 &
@) froe®Hs (b) BIA ¥
(c) e % FHHTT AT (d) o & TTrEad Y
Weakest section of a fillet weld is
(a) throat of the fillet (b) smaller side
(c) side parallel to force (d) side perpendicular to force
(7) T amiER HA arelt ¢ fft, ded € s ©e F o e dve w1 srfiean
JATHT &I —
(@) (t-1.5)fdt, (b) %ﬁ:ﬁ
(c) tfunft, (d) %fmﬁ

The maximum size of the fillet weld a the steel plate of t mm thickness with
square edge is

(@ (t-1.5)mm (b) %t‘mm
(¢) tmm (d) %Emm

(8) WWTE %3 HIHE (1) AYT Ao HT HHR (S) F dw =y B

(a) t=KS? (b) t=KS3

(c) t=KS (d) t=Ki\/S

Effective throat thickness (t) and size of weld (S) are connected as
(a) t=KS2 (b) t=KS3

(c) t=KS (@ t=K\S
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(9) =1 % & |1 51 sraga § faserar 1 v aiie T8 R 7

(a) TTE THH TO9e (b) wTH IR faweran
(c) e wfem (d) T HHH A (T=)
Which of the following is NOT a mode of failure in a tension member ?
(a) Gross section yielding (b) Block shear failure
(¢) Local buckling (d) Net section Rupture
(10) T 3EqTd 1 e 26 Ft <t aun 10 finft @it R | 3fe e w1 = 15 finft R, @
w2 %1 fraet #1e Sawet g
(a) 24.5 T (b) 245 i
(c) 41 @ (@ 1132

A steel plate is 26 cm wide and 10 mm thick. If the diameter of the bolt hole is
15 mm, then the net section area of plate is

(a) 24.5 cm? (b) 245 cm?
(c) 41cm? (d 11cm?
(11) 1zmw%wmmﬁmaﬁﬁﬁﬁﬂm’iﬁ%ﬁ{ﬁt
(a) 200 faft (b) 120 fdt
(c) 192 findt (d) 100 firdt

The maximum centre to centre distance between bolts in a tension member of
thickness 12 mm is

(a) 200 mm (b) 120 mm
() 192 mm (d) 100 mm

(12) 3918 & Us dufed @™ W 1000 kN &g aa1 i@ & | afen fren e
HIE FTEIV qe % fere famem feman s =nfag 2
(a) 15kN (b) 20kN
() 30kN (d) 25kN
A steel built-up column is subjected to an axial force of 1000 kN. The lacing
system has to be designed for resisting a transverse shear force of
(a) 15kN (b) 20kN
(¢) 30kN (d) 25kN
P.T.0.
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(13) IS 800 : 2007 & HTER Tk Hteq 7a9a, 5 W 3= YR vd wwmifa wi em
T &; % foru el wTashi aar Ut 1 B ?
(a) 180 (b) 200
(¢) 300 (d) 250

According to IS 800 : 2007, what is the allowable effective slenderness ratio for
a member carrying compressive loads resulting from dead loads and imposed

loads ?
(a) 180 (b) 200
() 300 (d) 250
(14) Fr=fafga § o5 o1 gffer seg 7€ 2 7
(a) &2 (b) <8
() TRX (d =
Which of the following is not a compression member ?
(a)  Strut (b) Tie
(c) Rafter (d) Boom
(15) ¥ % FHee 318 J Ao DL 51 Fobra HI1 E1 FMRY
(a) 10°-30° (b) 30°-80°
(c) 40°-70° (d) 20°-70°

Angle of inclination of the lacing bars with the longitudinal axis of the column
should be between

(a) 10°-30° (b) 30°-80°
() 40°-70° (d) 20°-70°

(16) 1S 800 : 2007 % FTHR HTAATHR X TR 1 JFaH H1eTs Y 70T ) F1eft

M Ymo
(@) t= ‘\/ F (@2-03b%) (b) t= -\/2g L (@*-03 b2y,
y y

6wy 3wa’y
() t= L d t= SR )
fy £y

As per IS 800 : 2007, the minimum thickness of rectangular slab base is
calculated as

M Ymo
(@) t= ‘\/ (@2-03b%) (b) t= -\/ 2'? = (a2-03b?)y,,
y
60 Y, 3waly,,
(c) t= : fy @ t= fy
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(17) gaeg e faft # smmepfa qors fk a2
(a) erd % quWe wfeeed © (b) T&= & T w
(c) WveH wafufa (3mHfa) | (d)  meit % gfdam w

The shape factor in plastic method of analysis depends upon

(a) Yield stress of material (b) Hinge length

(c) Geometry of section (d) Redistribution of moments
(18) T 3§ @ =19 @ 12 (FFM) T ITHId [0 H1 HH ZAH BT ?

(a) SHEHTE @S (b) I-wWvs

(c) FIATHR @UE (d) TOHRGUE

Which of the following sections has minimum value of shape factor ?

(a) Diamond section (b) I-Section

(¢) Rectangular Section (d) Circular section

(19) 3 fepetiran smadi W 34 famg W g 2, &t
(a) TH ATEOL 3R 2 | (b) A o HAH R |
(c) HfZawmHHE H@? | (d) fagor srfirpan 2 |

Web crippling generally occurs at the point, where
(a) Bending moment is maximum

(b) Shearing force is minimum

(¢) Concentrated loads act

(d) Deflection is maximum

(20) Tt Hferi Y e A 3 wa F =1Ed B FE A A FEATS > HAH

FATsy |
(a) i (b) TEBI
(¢c) X (d) wfEm

Name the structural member connecting all the trusses and also supporting the
roofing sheets

(a) Purlins (b) Tie Rods

(¢)" Gutters (d) Bracings
(21) Ba Ft & B4 A g TEdR (Ffeh) MuEm e @ 7

(a) TEI THRT (b) @

() T&ERE @ F=

The members of roof truss that support the purlins

(a) Principal Rafter (b) Principal Tie

(c) Main strut (d) Ridge

P.T.O.
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(22) = & fopm vl & fore 78 wr stmawrs 78 & 6 3 v @y s 7
(a) 39 YR, 96 91 (b) 3= ¥R, Ig UK

(c) 3Tt W, e ¥R (d) 9T ¥R, s W

Which of the following loads need not be considered to be acting
simultaneously ?

(a) Dead load, Live Load (b) Dead Load, Wind Load

(¢) Dead Load, Seismic Load (d) Wind Load, Seismic Load

(23) T % 3 2% w1 a1 aman i v srge § @ A R 2

(a) fagmom (b) 3
() o | (d)
Which of the following is not a limit state of serviceability ?
(a) Deflection (b) Fire
(¢) Vibration (d) Fatigue
(24) w1 ¥ faggur ) site F@ w97 39 YR @ T R % fer 3rifdren gear orie
uH g
(@ 1,1 _ (b) 1,08
© 1,12 (d 12,15
For checking deflection of beams, the partial safety factors for dead loads and
live loads would be
@ 1,1 (b) 1,08
© 1,12 d 12,15
(25) mﬂﬁmmwmw%mhﬁmmwm
! U & fore s s 2 2
(a) ool (b) =g
(c) RS M aTer (d) wmm

Which of the following stiffener is used to prevent local crushing of the web due
to concentrated loads ?

(a) Diagonal (b) Torsional
(¢) Load carrying (d) Bearing
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(26) IS 800 : 2007 % IFER V@ & rad, fomd g awma 7 ean &, F1 At

TAT TG FT BT AT ?
@ 180 (b) 400
©) 300 d) 250

As per IS 800 : 2007, what should be the maximum slenderness ratio for the
tension members which are always under tension force ?

(a) 180 (b) 400
(¢) 300 (d) 250
(27) 20 firft. =amE % Fafin e F1 Hoa g w71 B A FHATT HoA qHAA, I
Tt WR A @18l 7 (Fee FT T 4.6)
(a) 90.54 kN (b) 20KkN
(c) 4527kN (d) 4KkN

What is the shearing strength of a bearing bolt of 20 mm diameter and 4.6
grade ? The only shearing plane is in threaded portion of the bolt.

(a) 90.54 kN (b) 20kN
(c) 4527kN (d) 4kN

(28) Ftfires et faregfa wd it Tee Wil o fore fort 3 & i ot ween fraefl wdft @ 7
(a) & (b) WEE
(c) (d) @eTER

For larger spans and heavy gravity loads, which of the following will be
economical ?

(a) Beam (b) Arch
(c) Truss (d) Plate girder
(29) IS 800 : 2007 ¥ FFAR T U F F2 ¥ (wwwr) T &1 w7 =
# 3 foped srfires T8 €11 =TT (£, = Shishe ot rfirenariores amed) 2
(a) 040f, (b) 0.50f,
(c) 0.60f, (d 0.70f,

According to IS 800 : 2007, the maximum bearing pressure should not exceed
for column base (f, = characteristic strength of concrete)

(a) 040f, (b) 0.50f,
(c) 0.60f, (d) 0.70f,
(30) FEITA W % Ferea  gugg @ve % for B, %1 w4 foran e &
(a) 10 (b) 1
(¢) 20 (d 50
In design of steel beam, the value of By, factor, for plastic section is taken as
(a) 10 (b) 1
(c) 20 (d) 50 (1x30)

P.T.O.
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2. (i) EEATHR IS TER SIS ?

What are the types of Structural Steel ?
(ii) 9% H9Y % dee gay hI o § ey ffaw |

List advantages of welded connections over bolted connections.
(iii) ¥ %1 for wAmRY |

Draw sketch of Batten.
(iv) et ufefa =1 fag ==men |

Draw neat sketch of angle purlin.

(v) 3ATHid T[T & w7 ared R 2

What is meant by shape factor ? (2x5)

3. mﬁﬁaqﬁﬁm%mﬁﬁ%hﬁmmmﬁﬁm :
Write the expression for reduction factors for joints with black bolts and with
(a) o=

long joints

(b) vt firg ereard

large grip length
(c) = A @i

thick packing plates

(ii) qaslsmoofhtﬁx100ﬁ=nx10ﬁrﬁqtlooﬁm’t=g:wwwmmrm%
| 58 12 finft Wt e @iz g e s 2 | T qiee W F1 3fivweqT Fifvu dree
F AW 16 @I 4.6 | FaH AT Fe 4102 |
An ISA 100 mm x 100 mm x 10 mm carries a factored tensile force of 100 kN. It

is to be jointed with a 12 mm thick gusset plate. Design a bolted joint with 16
mm, 4.6 grade bolts. Grade of Steel is Fe 410. (5+5)
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4. () T 16 fnft wd 14 findt dier # wFe Ai-T1eh Iez gE e I 2 | W AR W
430 forett =g %1 Wrew o wire & @1 R | R Rt g0 dee Y aTe o
175 fordt & waft s wahelt R | g Y gean i wtw Hifte | SR T IR IR |
Two plates of 16 mm and 14 mm thickness are to be joined by a Single-V groove
weld. The joint is subjected to a factored tensile force of 430 kN. Due to some

reasons the effective length of the weld that could be provided was 175 mm only.
Check the safety of the joint. Assume the plates to be shop welded.

(i) fafira e % afeen el =t afem fafig |

List different types of welded joints with neat sketches. (3+7)

5. () Tea-1 4 fewm mo o sraga i sates w7 qmeed [ fifve | e 519 Fe 410
i

Determine the block shear strength of the tension member shown in fig - 1. The
grade of steel is Fe 410.

- l ISA 80 x 50 x 8 mm
I
]
I 45
88 s 500D L i ! Eohas
a9 b | |
/’} © !
1
18 mm dia. &7 I 34 m
bolt hole ; =
I
\Gusset Plate
fE-1/Fig.-1

(i) foea-2 7 fewme e e % fore wureht e dmwet A i | wie Ht fEEER S
TR | AR AS Fe 4102 |

Determine the effective net area for the section shown in fig - 2. The angles are
connected as shown in the figure. Grade of steel is Fe 410.

- -
1/3, 18 mm bolts ISA 100 x 75 x 10 mm
E ////) of grade 4.6 E
S ISA100x75x10mm S
: :I:lOmm b7 % IIU mm

75 mm | 75 mm :jl

fa-2/Fig.-2 (3+7)

P.T.O.
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6.

T ISA 100 fft x 100 fnft x 6 finft (f, = 250 =g3. frdi?) i &=t & w2 A 7@ 3@
for man @ | v R W iR & wea we Y onad 3 oft R | e Y amed @ i
7fE 7% v AR W J dieel gro HEay R |

An ISA 100 mm x 100 mm x 6 mm (f, = 250 N/mm?) is used as a strut in a truss. The

length of the strut between the intersections at each end is 3.0 m. Calculate the strength
of the strut if it is connected by two bolts at each end.

() R amEgam
Consider the ends to fixed
(i) ftfegam
Consider the ends to hinged (10)

% W ISHB 350 @ 661.2 =/, W 1700 et =g & e e wdted wire
YR HTAT B | TH IYH Wloe THE AR 1 HAfWHead HIWT | R M15 T8 F e
Yeeee T @A § | Hal % forg 24 fndt = % @ 4.6 7 & diee s # faf |

A column ISHB 350 @ 661.2 N/m carries an axial compressive factored load of 1700
kN. Design a suitable bolted gusset base. The base rests on M15 grade concrete
pedestal. Use 24 mm diameter bolts of grade 4.6 for making the connections. (10)

T Y@ ATea ®iet I ISLB 200 @ 194.2 <A/t H1¢ Td 4.0 Ht yuelt rvamé
0 Tife gufifa & | 58 W He 40 Rrelt =gea 1w e v e @ R (e I
BQ) | =it U8 Fe 410 &a BT, T 1 At A |

A simply supported steel joist ISLB 200 @ 194.2 N/m section of 4.0 m effective span

is laterally supported throughout. It carries a total uniformly distributed load of 40 kN -
(inclusive of self weight). Using steel of grade Fe 410, check the section for

(i)
shear
(i) & T
bending strength
(iii) g
deflection (10)
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9. (i) deSs e TR H & 9 Tl faftr Wiww (ggFT) F fars s |
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Draw neat sketches of various stiffeners provided in welded plate girder.
(i) &d H= & genya W i forfae w& wmgmsT |

Write down and explain basic components of Roof Truss. (3+7)
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