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B.Tech lV Year I Semester Supplementary Examinations Nov 2020
FINITE ELEMENT METHODS IN CIVIL ENGINEERING

(crvrL ENGTNEERTNG)
Time: 3 hours Max. Marks: 60

(Ar.rswer all l.'ive Units 5 x 72 :60 Marks)

Using Rayleigh Ritz rnethod delern'rine tl.re expression fbr maximurn displacement, 12N4
when the Simply supported beam subiected to udl load entire span. Also. compare it
with the standard expression.

OR
2 Determine 1hc displacements o1'nodes o1'thc spring systern shown in figurc below. t2M
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An axial load 4 , 105 N is applied to a bar at node 2, Determine the nodal
displacements, stresses in each material and support reactions

A1 : 1000 mm2 A2: 1500 mni2
LI:200 mmL2: 300 rnrn
EI :0.7 x 105 N/mrn2 E2:2 x 105 N/mm2
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OR
Explain the following:
Isopar ametric element, sub-parametric element and super parametric element.
Geometric invariance

Derive element stiffness ntatrix for a CST element.
OR

Explain in details convergent and compatibility requirements in FEM.

luNrr-rvl
For the three bar truss clement as show in figurc. Determine the nodal displacen-rents
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and the stresses in each member. Find the support 1e3_ctlon Take E-200GPa.
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Q.I'>. Code: t6CEl35
OR.

9 Derive the Jacobian matrix for 4-noded Iso-parametric axi-symmetric element.

OR
10 For the element shown in figure below, assemble Jacobian matrix for the

(0.57735, 0.57735).

ll a I rp)uin thc plarrc slr'css ctintiiLion. (r\'l

ll ln rr pJanc slnrin conrlition (r 150\4)'}a" (r'-'1(X)MI)a. I: 2Xl0-5 Ml']a rtncl poissorrs (r)'l
ratio 1.1 ''0.2-5.lrind thc valr-tcs ol'(2. l;x" t;r'
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