NPTEL ONLINE CERTIFICATION COURSES

FINITE ELEMENT METHOD

Biswanath Banerjee & Amit Shaw
Department of Civil Engineering, IIT Kharagpur

Module 04: FEM for Euler Bernoulli’s Beam
Lecture 17 : Beam Formulations



Concepts Covered

e Beam Equations
e Weak Form
e Hermite Polynomial
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Linear Shape Function

dw(x) dqbl(i)w + dg,(X)

w(x) = qbl(f)fm + ¢2(E)w2 dr . dx 1 dx

Wy = Q1(X)wq + P5(X)ws

w(x) is C° continuous (at interelement boundary)

; N

Slope [Z—i}] discontinuity

w(x) is C! continuous (withtin the element )
(at interelement boundary,,i.e. C™)

within elements C° continuous slope

w(x) is C* continuous function within the element but C° continuous at interelement boundary
dw(x) . : . -y . : :
% is C° continuous function within the element but discontinuous or C™' at the interelement

boundary

So, this element is C" element because it can give at least C° global continuity of the field variable
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NPTEL ONLINE CERTIFICATION COURSES

FINITE ELEMENT METHOD

Biswanath Banerjee & Amit Shaw
Department of Civil Engineering, IIT Kharagpur

Module 04: FEM for Euler Bernoulli’s Beam
Lecture 18 : Beam Stiffness Matrix



Concepts Covered

Hermite Shape Function
Element Stiffness Matrix
e Eigen Value Problem

Mass Matrix



file:///H:/lec17 .svg




NV ._9%/




NPTEL ONLINE CERTIFICATION COURSES

FINITE ELEMENT METHOD

Biswanath Banerjee & Amit Shaw
Department of Civil Engineering, IIT Kharagpur

Module 04: FEM for Euler Bernoulli’s Beam
Lecture 19 : Problems



Concepts Covered

* Problems
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NPTEL ONLINE CERTIFICATION COURSES

FINITE ELEMENT METHOD

Biswanath Banerjee & Amit Shaw
Department of Civil Engineering, IIT Kharagpur

Module 04: FEM for Euler Bernoulli’s Beam
Lecture 20 : Beam Column



Concepts Covered

Beam Column — Potential Energy
Euler Buckling Load

Geometric Stiffness Matrix
Problem
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NPTEL ONLINE CERTIFICATION COURSES

FINITE ELEMENT METHOD

Biswanath Banerjee & Amit Shaw
Department of Civil Engineering, IIT Kharagpur

Module 04: FEM for Euler Bernoulli’s Beam
Lecture 21 : Problem



Concepts Covered

* Problem
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