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A new stochastic boundary element method for analyzing the corrosion of underground structure is
developed. In case of analyzing the corrosion of underground structure buried in soil where electric conduc-
tivity of soil and polarization characteristics of structure are changing along time, it is necessary to consider
the stochastic character of these unstable conditions ( conductivity and polarization characteristics). The
non-linear relationship between unknown variables and these unstable conditions is linearized by the Taylor
series and, the mean and covariance of unknown variables are estimated.

In order to demonstrate the effectiveness of the method, the simulation is performed, and the result is
compared with conventional Monte Carlo method and the field experimental result.

The identification by computer simulation is performed at first with a measured potential by using the
Kalman filter where a stochastic model is considered with the proposed method.
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5. BEXTHIOERICLDEBHRFEDOBE

ANEOBTFLEOBMMEEZE T hHNOEEDLEIC
L ORT. BFHETINZE Fig. 31RT. ML S OEH
k% 1mA] & Lz, /S A 7 fEBI 3 /s 1 7 E#&,
AT 3 A —EEH#EE MW=,

FIEOBELREEE DO HARE & EEFE %

R = 0_004[Q—lm—1] ................................ (18)

e =T17x 10730 Im™Y] coorerniiiiiiiiinnae, (19)
EL, DBIREZTOEHICTONTIA

P[V] = —4.5i[A/m2] | L e (20)

g, = 1.0 x 10—1[\/] ................................ (21)

EL. BEXTANDOHEOGEER, Los#ZERFOHY
ARMERAESE, TOMERWTIEYE OSREHELEIC
K VEHRE L 7=, NEf#sT % 3000 [EfTie 0, 9046 % 157
Fig. 4 ITRTENTOMBIZBIT2EMBLVE
NMEEOERFEESM%Z Fig. 5 BXUFig. 6I1TxRT.
IN&D, EFEERICLVFELLDHEETHNOEE
KEDERLAESHITIFIFE-HLTWBE I EDNHEND S
iz,

— Monte Carlo method
--= Present method

n
o

n
o

Probability density
5 &

o

-00.24 -0.2 -0.16 -0.12 -0.08
Current density i(A/f )

Fig.5 Probability density of current density at holiday unit

7
— Monte Carlo method

=== Present method

Probability density
nN w E-S w o

-~

6 2 24
Potential ¢ (V)

Fig.6 Probability density of potential on surface at x=5.0[m)]

Fig.7 Circuit diagram

Fig.8 Field test view

6. REICLDIFBITFEDKRIL

FRICK > TAHAFHEERIET 5/-0ITFBRIT Fig. 31
REEIINAT AN AT 51228k, B
BROEREEZNE L. UEXFig. 7R TREIEZE
HWiz., EZBEOT 4—IVE T b O¥F % Fig. 81T



Fig.9 Potential measurement locations on ground surface
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Fig.10 Comparison of analytical result with experimental
data
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