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Stochastic Finite

Element Analysis

Modeling of Plane Structure

FH B A= & FER
Yoon, Seong Soo - Koh, Jae Kun
Summary

The loads and resistances are random in nature. It is thus necessary to consider these

variabilities for more reasonable and reliable structural analysis.

The purpose of the present study is to develop a stochastic finite element program which

can analyze plane structures.

The model requires only the means, standard deviations and distribution types of the

load and resistance varualbes. This model can determine from the analysis the means and

standard deviations of nodal displacement for all nodal points. The implemention results

show good agreement at 10% significant level with the simulation results, if material proper-

ties and load conditions fallow the normal distribution.
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Table-1. Method of study for stochastic finite
element analysis

Stochastic finite element
method
Plane element

Method of analysis

Object
Basic Theory

Plane strain & plane stress

Dimension of Defor- . .
2-Dimension

mation
Shape Function 8-node isoparametric element
Variance Material and load
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Table-2. Input variables of programs SFEAP

Section Variables Type
Control |Total element number Integer
data Total node number Integer
Element node number Integer
Material number Integer
Load number Integer
Load combination number Integer
Element degree of freedom |Integer
Element |Element type Integer
data Number of node 1 Integer
Number of node 2 Integer
Material type Integer
Concentrate load case Integer
Nodal |X coordinate Double
Point Y coordinate Double
data Z coordinate Double
Freedom of X direction Integer
Freedom of Y direction Integer
Freedom of Z direction Integer
Freedom of XX direction Integer
Freedom of YY direction Integer
Freedom of ZZ direction Integer
Material (Mean of young’s modulus Double
data Mean of G Double
Mean of poisson ratio Double
Deviation of young’s modulus|Double
Deviation of G Double
Deviation of poisson ratio Double
Load Load type Integer
data Axis Integer
Act face Integer
Mean of magnitude Double
Deviation of magnitude Double
Lf)ad, Com- Number of load combination Integer
bination
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Fig. 1. Flow chart SFEAP
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Fig. 3. Cantilever beam test example-plane
stress problem

Table-3. Compare of SFEAP and PSEFAP
for displacement and S.D.(Variance

is only young’s modulus, node No.
51)

Time | X-mean X-SD Y-mean Y-SD

100 | -0.000000 | 0.000000 | -0.138145 | 0.003496
200 | -0.000000 | 0.000000 | -0.129248 | 0.011045
300 | -0.000000 | 0.000000 | -0.129842 | 0.010764
400 [ -0.000000 | 0.000000 | -0.133721 | 0.011814
500 ( -0.000000 | 0.000000 | -0.136379 | 0.012012
600 | -0.000000 | 0.000000 | -0.135139 | 0.011720
700 | -0.000000 [ 0.000000 { -0.133436 | 0.011708

SFEAP | -7.921e-07 | 6.337e-08 | -1.340e-01| 1.072e-02
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Table-4. Compare of SFEAP and PSFEAP
for displacement and S.D.(Variance
is only load, node No. 51)

Time | X-mean X-SD Y-mean Y-SD
100 | -0.000000 | 0.000000 | -0.152678 | 0.016505
200 | -0.000000 | 0.000000 | -0.102826 | 0.062720
300 | -0.000000 | 0.000000 | -0.106364 | 0.060440
400 | -0.000000 | 0.000000 | -0.125924 | 0.063408
500 | -0.000000 | 0.000000 | -0.139106 | 0.063134
600 | -0.000000 | 0.000000 | -0.133288 | 0.061280
700 | -0.000000 | 0.000000 | -0.124733 | 0.061025

SFEAP | -7.921e-07 | 3.960e-07 |-1.340e-01| 6.701e-02

Table-5. Compare of SFEAP and PSFEAP
for displacement and S.D.(Variance
are load & material, node No. 51)

Time | X-mean X-SD Y-mean Y-SD
100 | -0.000000 | 0.000000 | -0.157512 | 0.020977
200 | -0.000000 | 0.000000 | -0.104131 | 0.066272
300 | -0.000000 | 0.000000 | -0.107691 | 0.064585
400 | -0.000000 | 0.000000 | -0.130966 | 0.070886
500 | -0.000000 | 0.000000 | -0.146914 | 0.072074
600 | -0.000000 | 0.000000 | -0.139475 | 0.070317
700 | -0.000000 | 0.000000 | -0.129258 | 0.070247

SFEAP | -7.921e-07| 3.960e-07 |-1.340e-01| 6.701e-02
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