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Answer ALL questions.

PART A — (10 x 2 = 20 marks)
Define Indeterminate structures.
What is primary structure?
Write a note on element stiffness matrix.
Define load vector.
Give the applications of triangular elements.
What are displacement functions?
State lower bound theorem.
Define plastic modulus.
Give examples for a space structure.

What are cable structures?
PART B — (5 x 16 = 80 marks)

(a) A cantilever is subjected to a single concentrated load P at the middle of
the span. Find the deflection at the free end using flexibility matrix
method. EI is uniform throughout.

Or

(b) A two span continuous beam ABC is fixed at A and hinged at supports B
and C. Span of AB = span of BC = 4 m. Set up flexibility influence
co-efficient matrix assuming vertical reaction at B and C as redundant.
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A two span continuous beam ABC is fixed at A and simply supported over
the supports B and C. AB = 6 m and BC = 4m. Moment of inertia is
constant through out. A uniformly distributed load of 2 T on/m acts over
AB and a single concentrated central load of 6 Tons acts on BC. Analyse
the beam by stiffness matrix method.

Or
A portal frame ABCD with supports A and D are fixed at same level
carries a uniformly distributed load of 2 tons /meter on the span BC.

Span AB = span BC = span CD = 4 meters. EI is constant throughout.
Analyse the frame by stiffness matrix method.

Derive the displacement functions of three dimensional elements using
the generalised co-ordinates.

Or
Explain the following :

(i) Constant strain triangle

(i) Linear strain triangle.
Explain the theory and assumptions made in plastic bending.

Or

A beam of uniform section of span L, is fixed at one end, and is simply
supported at the other end. A point load W can act on the beam at any
section. Using the principles of limit design, calculate the fully plastic
moment of resistance of the beam to be able to support the load W at
failure.

Analyse a semicircular beam simply supported on three supports equally
spaced. The beam carries a load w per unit length. R be the radius of the
centre line of the beam.

Or

A light suspension bridge is constructed to carry a pathway 3 m broad
over a channel 21 meter wide. The pathway is supported by six
equidistant suspension rods. The cable has central dip of 2.0 meter. The
lateral load on the platform is 10 kN/m2. Find the maximum tension in
the cable.
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