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B.Tech. IV Semester
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Grading System (GS)
Structural Analysis-I
Time : Three Hours

Maximum Marks : 70
Note: 1) Attempt any {ive questions.
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ii) All questions carry equal marks.
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ii1) In case of any doubt or dispute the English version
question should be treated as final.
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1. a) What is the principle of virtual work? Explain its
application to flexural members.

Virtual work &1 RIGd 71 8 ? et (flexural) &A1 &
T 3P IR Y AR IR |

b) Determine the deflection under 60 kN load in the beam
shown below in Fig. 1.

e 1 7 A &g 10 9 7§ 60 kN TR & dgd fa&or &1
fArerfzor R
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Analyze the continuous beam ABC as shown in Fig. 2,
using threc moment thcorem and draw bending moment
diagram. Flexural rigidity El is constant throughout.

Three moment theorem &1 IFANTT Hxp oy 2 H garfw
SR continuous beam ABC @ fageigur o iR bending

moment 3N TV | el woRar EI & g fRR g

40 kN/m
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Fig. 2/ 2

What do you understand by indeterminacy? Also explain
static and kinematic indeterminacy?

Indeterminacy & 379 T T &7 Wi &R afadn
indeterminacy @1 3 eT&T ey :
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Analyse the two span continuous beam shov_vn in Fig. 3.
By slope deflection method. Also draw bending moment

diagram. B
Slope deflection method GRT fom 3 ° e ¢ a span

continuous 1 T eS0T Y| Bending moment ARG
o} g1

4 kN/m -5 KN/m
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Fig. 3/ 3

Explain the column analogy method for the analysis ofa
beam with suitable example.

foreft i & fareermor & 1T iet analogy faftr @ Iuga
IR0l Afgd AHSISU
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4. Atwo hinged parabolic arch of span ‘L’ and rise *h” carries a

;:‘ongcn‘lralcd load *W" at the crown. Determine the expression
or horizontal thrust developed at support.

TR L 3k S b @57 two hinged SRaafie® dgrg, o

WD BRF TR W a5 Tean 21w R Aok S
thrust & fore afvafie AuiRa o3

A light cable is supported at two points 20 m apart which are
at the same level. The cable supports thrce concentrated loads
of magnitudes 40 kN, 30 kN and 20 kN at a distance of 5 m.
10m and 15 m from left support respectively. The deflection
at first point is found to be 0.8 m. Determine the tension in
the different segments and total length of the cable.

@E@?aﬁqmﬁﬁcablezowiﬁ@ﬂ?f@ﬁaﬁ?ﬁw
TRIT T S T TR W 1 e R G 5 e, 10 Hiex
3R 15 ek H gff o= 7em: 40 KN, 30 kN iR 20 KN afRamr 3
ST ShioT WIR ot TRl et &1 vt fiig oR Rfaor 0.8 Hew wr
T 1 Al et F o sk Faa B ot darE PuiRa i

Calculate the ordinates of influence line for moment at mid-
span of span BC for the beam shown in Fig. 4, at 1 m interval
and draw influence line diagram. Assume moment of inertia
to be constant throughout.

et 4 3 fezame 7 ftm & forw 1 Iﬂa%sia?lawSpmch &
span UR &7 & 7T 7T a7 & Adenas &t mormr o SR wv
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Define the following ternms:

=1 gaael Y RS AR

i) Muller-Breslau principles

ii) Castigliano's first and second thcorem
iii) Strain cnergy method

iv) Influence line diagram of'a beam

A continuous beam ABC consists of two spans AB =4 m and
BC =3 m. the end A being fixed. The span AB carrics a point
load of' 80 kN at 1 m from A while the span BC carrics a point
load of 60 kN at 1 m from C, I, : Iyc = 2:1. Find the support
moment and draw bending moment diagram using moment
distribution method. o
ues AT 9 ABC & @) spans AB=4m 3R BC=3m¥g, 3
A fRR ¥ spanAB, A 1 1 Hicx &t gl u¥ 80 KN & &g R Ie
AT &, Siafs W BC, C 1 Hiex & g8 9x 60 kN &t f3g 5K
8T BT 8, Iy, : I, = 2:11 Moment distribution method T

ST R, AL M T @ 3iR bending moment TR
A
BOKN
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