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T, = nsin(mw/n)

o0 = b =

16
32
64
128
256

0.000000000000000
2.000000000000000
2.828427124746190
3.061467458920718
3.121445152258052
3.136548490545939
3.140331156954753
3.141277250932773
3.141513801144301

2r sin(7t/n)

1 \ ;‘]
\2nt/n ¢
\ /
vy
v

A

Exact 7t to 16 places

3.141592653589793
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Application of the Finite Element Method to s
Slope Stability (Rocscience Inc.) ; %
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Boundary Value Problem (BVP)

d? u(x)

EA
dx?
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boundary conditions: u(0) =0, EA%¥|,_, =F
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Boundary Value Problem (BVP)
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Physical

phenomenon

a

* Solid Mechanics

Model

Governing
equations &
BCs

+ Fluid Mechanics d[
e.g. Poiseuille flow in pipe dx
* Thermal Conduction  _ d
e.g. 1-D heat flow dx
» Diffusion d
e.g. 1-D diffusion dx
* Electrical Conduction d
e.g. 1-D electric current flow dx

a

d du
—(AE —) +b=0
e.g. Axially loaded elastic bar dx

dx

D &
T 32u dx

' dr

Ak — =)

| mj*Q

AD£)+Q= 0
dx

Aad—V]+Q=O

dx

]+Q=0

EE—
Approximation

(Boundary
Conditions)

J

Finite element
equations

> + BCs «-»

a

System of equations:

[KJuj=1F}

Stiffness Nodal Force
matrix vector vector
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Structural
Mechanics




