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Some Considerations on the Accuracy
of the Stochastic Finite Element Method
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(Depertment of Agricultural Infrastructurve Development and Conservation)

Geotechnical parameters have inherent spatial variability, and form random fields.
The stochastic finite element method (SFEM) is necessary when carrying out finite
element calculations considering such variability. This paper deals with a simple linear
elastic problem and discusses SFEM in the case that Young’s modulus is a random
process.

If the random process is Guaussian, the basic characterisitics can be decided by the
mean function and the auto-correlation function. The first purpose of this research is to
clarify the sufficient number of finite element mesh divisions for these functions. SFEM
calculations are carried out for some finite element models which have different numbers
of divisions and the same boundary condition.

In this research, the Monte Carlo simulation method (MC wmethod) and the linear
approximation method (LA method) are used as SFEM. Calculation by the latter costs
less than the former, so it is an economical method. But the accuracy of the LA method
decreases when the coefficient of variation of Young's modulus increases. Secondly, this
paper clarifies the relationship between the accuracy of the LA method and the coeffi-
cient of variation of Young’s modulus.
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Fig. 1 Analytical models.
Table 1 Elastic moduli for analysis
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1000 0.25
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Fig. 2 Mean of displacement versus number of divisions.
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Fig. 3 Standard deviation of displacement versus number of divisions for auto-
correlation function eq:(1).
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Fig. 4 Standard deviation of displacement versus number of divisions for auto-
correlation function eq:(2), eq:(3).
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Fig. 5 Mean of displacement versus coefficient of variation of Young’s modulus for
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Fig. 6 Mean of displacement versus coefficient of variation of Young’s modulus for
auto-correlation function eq:(2).



PR — - BRIFILER

50
—¢— MC method
~F— LA method
0.001 0.005
—_ y.3 s
é 0.0008 ] E 0.004 /}
& 0.0006 go.oos 7
Q i T
> ] A > pags:
5 0.0004 P % 0.002
= . —
v 0.0002 ] vy 0.001 B/
0.06 0.1 0.15 0.2 0.25 0.3 0.35 0.05 0.1 0.15 0.2 0.25 0.3 0.35
C.0.V.of Young’s modulus C.0.V .of Young's modulus
(a) Standard deviations of X-displacement (b) Standard deviations of Y-displacement
Fig. 7 Standard deviation of displacement versus coefficient of variation of Young’
s modulus for auto-correlation function eq:(1).
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Fig. 8 Standard deviation of displacement versus coefficient of variation of Young’
s modulus for auto-correlation function eq:(2).
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