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PLATES
Academic Worksheet - Structural Computational Models

OBSERVATIONS

A node "n" is related to the unknowns "2*n-1" for x-displacement and "2*n" for y
-displacement.

Follow the counter-clockwise direction to assign nodes to an element.

The δ.x y δ.y values in the NODE DATA matrix represent restrictions. If a displacement is
restricted, then this value equals 1, else, 0.

EXAMPLE 6.7

SOLUTION

MATERIAL

0.25ν

6
1030E

CONNECTIVITY TABLE

243"2"
421"1"

"Node 3""Node 2""Node 1""Element"
C

PLATE THICKNESS

0.5t

NODE DATA

110000"4"
110020"3"
001000023"2"
100003"1"

"δ.y""δ.x""F.y""F.x""y""x""Node"

N
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MATERIAL MATRIX

5
10

12000
032080
080320

D

STRAIN-DISPLACEMENT MATRICES

2
10

33.3333005033.333350
00500500
033.333300033.3333

33.3333005033.333350
00500500
033.333300033.3333

B

ELEMENT STIFFNESS MATRICES

5
10

2000302030
053.33332002053.3333
020120012020
3000453045
20201203014050

3053.333320455098.3333

2000302030
053.33332002053.3333
020120012020
3000453045
20201203014050

3053.333320455098.3333

ke

AREAS

3.0000
3.0000

Ae

REDUCED STIFFNESS MATRIX

7
10

1.4000.0000.200
0.0000.9830.450
0.2000.4500.983

Kr

GLOBAL STIFFNESS MATRIX

7
10

1.401.20.200.50.20.3
00.9830.30.450.500.20.533
1.20.31.40.50.20.200

0.20.450.50.9830.30.53300
00.50.20.31.401.20.2
0.500.20.53300.9830.30.45
0.20.2001.20.31.40.5

0.30.533000.20.450.50.983

K

GLOBAL F

0
0
0
0

1000
0
0
0

F

REDUCED F

1000
0
0

Fr

GLOBAL Q

2
10

0
0
0
0

0.0074
0.0009

0
0.0019

Q

REDUCED Q

2
10

0.0074
0.0009
0.0019

Qr

EXTERNAL FORCES

13.6
269

165.8
269

1000
0

820.7
0

QK

ELEMENT DISPLACEMENTS

2
10

0.0074
0.0009

0
0
0
0

0
0

0.0074
0.0009

0
0.0019

T
q

ELEMENT STRESSES

296.62
23.28
93.12

62.08
1135.59

93.12
T

σ


