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CE-403 (GS)
B.Tech. IV Semester
Examination, November 2023

Grading System (GS)
Structural Analysis-1
Time : Three Hours
Maximum Marks : 70
Note: 1) Attempt any five questions.
i1 ura wenl @) g T
11)  All questions carry equal marks.
a4t 991 & | 376 B
ni) In case of any doubt or dispute the English version
question should be treated as final.
feeft *ft PR & g ariar Rarg H Rl § sirsf ws
& [e 1 3ife AT S
I. a) Denve the expression for strain energy stored in an elastic
member of length ‘L’ and cross-sectional arca "A’
subjected to an external gradually applied axial load *W*
which creates extension ‘9’
T8 L’ 3R shie - i & ‘A’ & U clastic HEHI 3
OEIT strain Il & forg srfveafar ume o ot aredt Uik
iR e aveft W W & el §, o R 18 g
b) What is Maxwell’s reciprocal deflection theorem?
HeRdeT &1 reciprocal deflection FHT &7 2

2. a) What is degree of indeterminacy for the structures?
Discuss their classification.

Gl & 1T indeterminacy Ft feift @ § 7 S arffawmor
R TEl |
b) A beam AB of span 5m fixed at both ends carries a
uniformly distributed load of 12 kN/m over the whole
span. If the right end B settles down by 12 mm, determine
the end moments for the beam and also the vertical
reactions at the ends. Take EI = 15000 kNm".
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gl RRY W fixed, Sm span &7 U6 beam AB R span T
12 kN/m &1 F91 9 3 R{aRa v g8 a=ar 81 af right
end B, 12 mm =d &3 91 &, ) 19 & T end moment
Ftx ARl = FHeafuy gfafpan ft Fuifa a3
EI = 15000 kNm? &

3. a) Determine the support moments and reactions for the
continuous beam by slope deflection methed shown in
Fig. 1. Draw also bending moment diagram.

femr 19 gafe w8 slope deflection method gRT FReR i
& foTq support moments 3k R AuiRa @R Bending

moment 3R Ht CRIEN
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Fig. |

b) A fixed beam AB of span 8m is subjected to a point load

of 64 kN at 2 m from A and a clockwise couple of

20 kNm at midspan as shown in Fig. 2. Find the fixed end
moments by using column analogy method.

g tflex span &1 W@ fixed beam AB® AR 2 AR HI P

: 64kN$¢ﬁﬁ§qﬂﬁhmaﬂﬁ:ﬁzomm%@

zféromad couple & 3nfiA far 7T €, o fs o 2

fzarar mar €1 Column analogy method &I IR TR

fixed end moment T 9dT gy
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Fig.2
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A three hinged parabolic arch ACB of span 30m has its supporns
atdepths 4m and 16m below the crown hinge € f.l'['hr.: arch carries
a point load of 60 kN at a distance of 5 m fromC :s.r_nd a_pmmt ]lf_}iﬂ.d
of 120 kN at a distance of 10 m from C as shown in Fig. 3. Find
the support reactions and the bending moment under the loads.

30 Htex % AR & b three hinged parabolic arch ACB &1
e @1 hinge C % -1 4 H/iex 3R mrﬂaaﬁ’m@émgn
Arch, CR 5 ez &l gt u= 60 kN o1 e fag TR 3R C |
mﬁ\aﬁ@wmmmwﬁguﬂaﬁqmg C?T-IT"E:&?
ﬁa}ﬁﬁ@mw%iwﬁwmwnﬁﬁwﬁlmmmmg
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Fig. 3 b

Two-wheel loads 200 kN and 80 kN spaced 0.8 m apart roll on
the girder as shown in Fig. 4. Find the maximum positive and
negative bending moments that can occur at the section C.

31 ufgam HR 200 kN 3R 80kN 0.8 Hiex it gt R TR R A

&= ¢ o 6 o 4 7 faran T §) aFmm C R R

HUrehdH WBHRIGTEH AR FHRIFS = dlel & HT GaT S|
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3m 1 3m ! 4m I 2m

Fig. 4
The bend ABC shown in Fig. 5 carries a concentrated vertical

load P at point A. Find the vertical and horizontal deflection of A
by using strain energy method. Assume uniform flexural rigidity.
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frs 5 & fo@RT T bend ABC, A TR T Hahfad AR UR
pag el 1 Strain energy fafty @1 Iu b A P HraftR

3R AT e 1 G SRS T T flexural rigidity 319 <1

C
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Fig. 5

7. Define the following terms:
a) Principle of virtual work
b) Temperature effect on three hinged arches
¢) Effect of rib shortening on two hinged arches
o=y garceat i e W -
) syt e @ Rigia
q) i few AgRal W AI9HIA H 9HE
) aﬁwgmﬁg@mqﬂﬁ{méiaﬁaaﬁmm

8. Analyse the beam shown in Fig. 6 and draw bending moment
diagram using moment distribution method. Find also the

reactions at the supports.

R 67 g g diy I fAgeor & 3R moment distribution
method &7 JFIT TP Bending moment 3G FAISY gy

R yfafrard +ft @i
32 KN 40 kN
4 3dm | 3Im 2m | 4m
g @n | n
(150 |4 m
Fig. 6
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