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U.S.N

(An Autonomous I nstitution affiliated to VTU, Belagawvi)
Fourth Semester, B.E. - Civil Engineering
Semester End Examination; May / June - 2019

Basic Structural Analysis
Time: 3 hrs Max. Marks: 100

Note: i) Answer FIVE full questions, selecting ONE full question from each unit.
i) Missing data, if any, may be suitably assumed.

UNIT -1

1 a. Differentiate between statically determinate aradically indeterminate structure.

b. Find the force in the member of the truss showhkigh Q1.b. Tabulate the results. Use method

of joints.
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2 a. Derive deflection equation with usual notations.
b. A beam of length. is loaded with a couple applied at an intermediaiat. Calculate the slope at
the ends and the deflection under the point loati@touple. (Fig. Q2.b). Take El constant.
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UNIT - 11
3 a. For the beam in Fig. Q3.a. Compute the rotatiosugport and maximum deflection by moment

area method. Take | =2 mm®* and E = 200 GPa.
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b. Find the slope and deflection at the free end, loynent area method for the Fig. Q3.b shown

with neat sketches.
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4 a. A simply supported beam of lengthcarries a loadl of W per unit run over the whole span. Find
the slope and deflection at the centre by conjugasen method. Take El as constant.
b. Find the midspan deflection of the beam shown gn €4.b. Using Conjugate beam method.
Take E =200 GPa, |=2800"m".
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UNIT - 111
5a. A Symmetrical unstiffened suspension cable is parmaln shape and has a span of 300 m and a
dip of 30 m. It supports an udl of 20 kN/m over thigole span. If the maximum allowable stress 6
is 150 N/mn3, determine the length of the cable and area ot iée.
b. A cable is suspended from two poimtsand B which are 80 m aparf is 5 m belowB. The
lowest point on the cable is 10 m beldwThe cable supported a udl of intensity 20 kN/nerov
the entire span. Compute the;
1) Reaction at supports i) Maximum temsin the cable
6 a. A three hinge parabolic arch has a span of 20 mcanttal rise of 5 m. It carries a concentrated
load of 100 kN at a distance of 5 m from the lefport. Determine the maximum bending 10
moment and plot the BMD.
b. A three hinged parabolic arch of 36 m span andraknse of 6 m carry a udl of 30 kN/m to the
left half of the span and a 60 kN point load at 9rom the right support. Determine the normal 10

thrust, radial shear and BM at quarter span frdirslgport.
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UNIT -1V
Two wheel loads of 160 kN (leading loads) and 40Ddpaced 2 m apart move on a simply
supported beam girder of span 16 m from left tbtrigrind the maximum positive and negative 10
shear force at a section;
1) 4 m from the left end i) 6 m fromfilend
A UDL of intensity 2 kN/m and 5 m long crosses siynpupported beam 20 m span from left to

right calculate;

10
I) Maximum shear force and Maximum bending monagra section 8 m from the left support
i) Absolute maximum bending moment
. State and prove Castigliano’s first theorem. 10

A simply supported beam of span 20 m carries aemunated load 10 kN at a distance 8 m from
left end support. Using Castigliano’s method, deiee the deflection under the load. 10
Assume EI constant.

UNIT -V
Detemine the reaction components in propped caetilshown Fig. Q9.a. El is constant. Use

consistent deformation method.

sekn
4 I " 10
1 a-am b-2m &
F‘%Q o a

Using consistent deformation method, determineréaetion component in the beam shown in
Fig. Q9.b. El constant.
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With neat sketch, derive three moment equation. 20
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