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BACK ANALYSIS BY KALMAN FILTER-FINITE ELEMENTS AND A DETERMINATION
OF OPTIMAL OBSERVED POINTS LOCATION

N LE B RANEEH

By Akira MURAKAMI and Takashi HASEGAWA

This paper focuses on the following two topics : one is a new back analysis method us-
ing Kalman Filter-Finite Elements ; the other is a determination of optimal location of
observed nodal points for back analysis. A formulation is shown on Finite Element
Method in conjunction with Kalman filter for two dimensional and plane strain problem,

where Lamé’s constants of non-homogeneous regions are solved. In the numerical pro-

cedure, the location of observed nodal points is determined taking into account the ‘sen-
sitivity’ coefficients. These coefficients are defined as the derivatives of observed dis-
placements by unknown parameters. The role and the meaning of ‘sensitivity’ coefficients
in the Kalman Filter-Finite Elements are also discussed. The numerical performances
for various problems in the field of geomechanics are described, and the applicability of
the above procedure to some back analysis problems is examined on the comparison with

the results by another algorithms,
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HEMmE
MHES BERR(/x2) KTV UK
1 640,000 0.2
2 320,000 0.2
3 200,000 0.25
4 50,000 0.35
5 24,000 0.4
6 2,000,000 0.2
7 2,000,000 0.2
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R ui=hx,)
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RBVT, h BB S g & %, Taylor BB (x.=
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hd{x)=hd&e o)+ Hlx,— & 100
sz, A= gz : )
COBATY H 3z & 2, R x5 (E;, EV T
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oE,’ oE 9E,’ OE
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BHAK | ne=Hxdn=py— hZe/e )+ HZe)ey)
REX | xp=Fix:
Zhizxu ik, @O Kalman 7 4 V5 —2E8HACE
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