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Question 1- Develop the two- dlmensmnal equ1hbr1um equatlon of an elastic. pr obh,m in Polar
Coordinates. Hence obtain the compatibility equation in- the absence of body fmces Also

| ) comment on the nature of solution when the stress dlstrlbutlon is symmemcal about an axis.
- (10+10+5)
OR

“Question I - Obtain the deflection profile of a cantilever beam of unit width and a length ‘L",'

depth “2¢>. Also find the stresses at one of the extreme fibers located at the fixed end of the
~ beam. Develop the solution procedure based on stress function approach and explam the special

_significance of the solution, - (154543

Question 2 — The equ:hbrlum of a physmal system IS descubed by the followmg dlfferentlal _

equation

dz
-Zaw-}f—u+x2“0for0<x<l

w1th u(0)=0-and-u(l)=2. -

Obtain the solution to the dlfferenual equation using R}tz $ weak vanatmnal formulatlon

Compare the results with the results obtained using Collocation Method. Tabulate the results at '

four (4) intermediate points. : S L " (25)
| OR | R

Question 2 (a) List the properties of the interpolation/shape functions beiongzng to the Lagrangmn

Family of mterpolatlon functions.

(b} Obtain the solution using (i) Galerkin Welghted Re51dua1 method and (i1) Least square Method for the
differential equation

o d?y ‘
—-dT—-u—ch:O for 0<x<1
havmg a mlxed boundary condltlon u(O) 0 and dw’dx =1 at x = 1. List the results at five (5)
Question 3 (a) Obtain the Lagrangian interpolation functions for a cubic finite element. (5)
(b) Develop the constitutive eq'uation for a plane strain problem. (5)
OR

Question 3 Deduce the mgmﬁcance of the Octahedral Shear Stress in the failure criteria of an-

 elastic material. : - : (10)
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Answer Q1 and: any one from Q2&Q3

Assume. reasonable: values of-any: dataif: requured
Notatrons have thelr usual meanmg

A rectangular steel plate 3 X3 m srmpfy supported at the edges carrymg a central concentrated E

" load of 50 KN. Find the maxrmum deflection of the plate. Also calcu!ate the ‘moments at. the’

centre of the. plate Derivation is needed assumang p!ate equatlon v w - P /D Where p- '
unrform!y d:strtbuted load Take v =0.25. Thlckness ofthe plate is 80" mm R 20 ,

- A spherical domie over a circular room is to be’ constricted. Diameter of the circutar room is -

© 25m and the central rise-is 10'm. Thickness of the dome is 100 mm. Live load = 0:75.KN/m? The 5

dome is also subJected to a concentrated load of 400 KN at the crown, ‘Find the:meridional stress
‘and hoop stress at an interval of 20°from vertlca! ax:s Deduce the expressmn for the above
stresses. Sketch also:the typical: remforcement general[y prowded in remforced concrete dome 5

The dome is supported on a- cwcular beam over the R ' ; o

200

Determine the stress dlstrlbutlon of Ng at the center span of a simply supported symmetrlcalr
cy!mdr:cal shell of radius 14mm span 24 'm and central angle 180° under- dead lodd - and live load -

intensity of 2.5 KN/m (total) ‘Assume. 6N,de+6N¢x/R da& +X=0, ON,@/ax -J-ON;; /Rd@ +

Y. = 0 and NQ)/R + Z =0 where. . X, Y, Z =, surface Ioadmg / unit area.

Why the edge beam is. needed along the free edges of the sheli ? Find: the: maxumum tensmn |n:-;
theedgebeam o - . S 1) R




