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iExam.

Subjecl - Theory of StructureI (ENCE 202

Candidates are required to give their an.s**ers in their own tt,ords as fo.r as practicable,
Attempt 4Il questions"
Thefigures in the rnttrgin indicate fat!Mafl{s.
Assume suitahl| data if necessary.

1. a) Mention rhe necessity of structural ideaiization with an example.

b) Define impact f-actor. A block of weight 'W' is dropped from a height 'h, at the center
of a simply suppcrted beam of length {. and crosi section U , a (width , ,lepth).
Dyive the expression for,he impact factor.

Z. W/o"terntine vertical deflection and rotation at ftee end of given cantilever frame shorvn
in figure belolv using vinual work methocl.

,/
$)r For given tntss as shoum in figure below, determine vertical deflection at joint E. The

cross sectional area of inclined members is 250 mrnz and rest niembers are 500 mm2.
Also, member BE is too short by 3"0 mm. Take, E : 210 Gpa.
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3" a) A propped cantilever beam ABC of length 14 m with internal hinge at B is given in
figure below. An external counter-clockwise moment of 100 kNm Is acting at suppoft
C' flsing conjugate beam metho<i, determine deflection at B ancl slopes atihe left ancl
right of R in rerms .f Ei. consider uniform rigidity (EI) of the beam" [5]
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bt Determine the siope and vertical deflection at point C for the beam shown in figure
belcu using conjugate beam meth.d" Take EI consiant throuphorrt"
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1S.t{ 10.ain of moving load as shown in figure below crosses beam girder of span 60 m

liom ieft to righI. Determine ma:iimum bending moment at 15 m frorn ied srrpport.
Also deterrnine absolnte rnaximum bendi,g inornent in beam girder.

# B

-/'
ub'feterminc the ma-ximum forces in the members [JjtJa, L]3L3 and L2t,3 in the following

deck type truss bridge if UDL of 60 kN/m longer than the span traverses fiom left to
right in the bridge.
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5' A three-hinged parabolic arch, hinged at both supports euril at the cro.,vn, has a span of
24 m and a central rise of 4 m. The arch carries a concentrated load of 75 kli acting at a
distance of 18 m fiom the right support, and a UDL of 45 kNim over the left half of the
span. Determine bending ntomenl normal thrust end radial sirear at a section 6 m ftom
the le{t support. Also dra*,BMD of given arci.r.

6. a) A 90 m long suspension bridge i-q suFpoced on two three_hinged stiffening girders
hanging by tu,o cables rvith a central dip of 10 m. Bridge,s dead load is idw*
ruriformly distributed over the whole span. it carries tu,o-point loa<is of 25C kN and' -100 kN at the distance of 30 m and 60 m fiom the left end. Find the maximum and
minirnum tensions in the cable" Also, determine shear force and Lrending momelt in
the girder at 40 m from the left support.

b) Describe the procedure to soive space truss by tension coefficient method.
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Sabject: -'Iheory of StructureI LEN::E 202)

{lanCidstes ttre required ta give their answers in their aww worrls as Jar as pr*cticable .

Atternpt 4!! que stions.
The figures in the margin lndieate FUtt l[qrks.
,4ssurxe witable datc if necessary.

a) Describe various tlpes of structures based r:n load transfer mechanism.

b) Detenuine maxirnum dplamic skess arid dynamic deflection in the steei bar *f
diameter 20 mm and ienglh 2 m caused by a mass of 5 kg failing freety through a
distance of 1 m. (i) \\Ihen rubber compression u,asher is-attachei tr: lower eni ,:frod. (ii) When the rubber washer is rernoved. Take E : 200 GFa (for steel rod)
K = 3 N/mm {For nrbber washer)

A triangulff shape truss is toaded as shown in figure belorv. Using virtual work rnethod,
detenrrine vertical deflection at joint D if the member BC is too .tort Uy 2.4 wmand AB
it":t^. 1",,9 

Uv 
l;8.mm and both member AD and DC are subjecte<l to temperature rise by

10"C, take coefficient of thermal expansion (o.) : lZ " tO 6fC and AE :t Ob " l0r kN"

3' a) Usillg moment area method, delerrniRe slope at B and C and deflection at C for the
beam shown in figure trelow. Take EI constant throughout.
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b)

Iti u\. l$k

I+ 3 nr _+1a__- 3 rc _+m_ j tn *+l
Detenrrine slope and vertical d.eflection at point c fcrr the beam shown in figure
below, using co{ugate beam method.
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4. a)

5. a)
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b)

Llsing ILD, determine the maximum bending moment at a point at 20 m frorn right
support in a sinrply supported girder of span 50 rn when four concentrated loads of
x00 kN, 150 kN', 200 kN and 150 kN each separated from adjacent load by 3 m
moving ftom right ta lell with 100 kN load leading. Also calculate the rnaximum
mcrnent under 1CIO kli load in the beam.

A three hinged paraboiic arch has a spa& of 50 m and a central rise of 6 m. The arch is
ioaded with unifamrly distributed load of 4 kNim over the iefi half of the span along
with a concentrated load of 2CI kN acting vertically at crown. f)etermine &e normfi
thrust, radial shear and bending moment at l0rn &om the ieft support. Draw BIv{D.

Using line diagrams, show the different components of a suspension cable system. A
suspension cable having span 300 m and central dip 25 m supports a three hinged
stiffening girder can"ying 180 kN at 50rn &orn lefr support and t20 kN at 40 m from
the right support. The dead load of the girder is 5 ldtrlrn. Determine;

i) Bending moment and shear f,orce at a section 30m from the left support.
ii) Maximum tension in the cable and inclination
iii) Length of the cable
iv) Draw SFD and RMD for the girder

Describe types of supports for space truss. [1i
L!I
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