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Applicability of Spatial Auto-Correlation Model for Corroded Surface

Modeling in Corroded Steel Plate

R S T

Katashi Fujii * Tatsumasa Kaita * Katsushi Hirai * Makoto Okumura

* T RBARERFRTAIREIER (T739-8527 IRBIRFLSTHSIL 14-1)
s THE RERERER T HIERHE LRSS (7739-8527 ILBRFIAE ™S 1-4-1)

kT MILRERMOGIRERS (T716-8585 MILRRERTYE QUL 286-1)

ABSTRACT: Corrosion damages are becoming more and more important problem for steel bridge
maintenance, recently. Since irregularity of corroded surface is one of the most important factors to predict
remained strength, we made surface irregularity of corroded steel plates to simulate their ultimate strengths
numerically. The spatial auto-correlation model (SAC-model) is applied to make the generally comroded
irregularity, where the corrosion damage spreads over the plate surface with depth and width. Then, the
applicability of SAC-model is verified by comparing with analytical and experimental results in view point of
the buckling strength of corroded steel strips. Results show that irregularities made by SAC-model are useful to

estimate the remained buckling strength.

Keywords : Spatial auto-correlation, Corroded steel plate, Remained strength, Random numbers of Poisson

distribution
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Table.2 FERETREEBRER

i Gnnﬂﬁ: . . ~ -
 CR-450-2 1.03 0.72 3 36 0.45 0.11 15.58 | 13.03 | 14.78 17 17
*x | CR-450-3 1.14 0.42 2.42 0.05 0.19 1241 ]| 1431 | 15.85 | 19.77
* | CR-350-1 1.66 0.55 3.43 0.00 0.53 20.96 | 19.58 | 22.18 | 28.17
* | CR-350-2 | 1.31 0.52 2.85 0.17 0.20 20.61 ] 21.16 | 23.94 | 27.90
 CR-350-3 1.26 0.79 3.41 0.11 0.00 19.58 | 20.65 | 22.45 [ 25.96
- CR-250-1 2.45 0.69 414 0.15 1.11 19.49 | 24.02 | 30.43 | 36.94
. CR"250'"2’ 2.73 0.81 5.11 0.24 1.33 21.61 | 2112 | 27.76 | 34.55
* | 0.38 0.14 0.88 0.15 0.17 4489 | 50.15 | 51.16 | 51.27
2.13 0.76 4.61 0.11 0.88 19.80 | 29.59 | 34.47 | 41.64
: CR‘*’! 50-1 3.40 0.80 5.18 -0.12 1.49 24.82 | 29.88 | 34.41 | 38.15
* { CR-150-2 0.45 0.19 1.15 -0.03 0.18 61.841 69.92 | 71.30 | 70.68
 CR-150-3 1.50 0.67 3.93 0.31 0.61 49.79 | 41.99 | 46.85 | 47.68
* | CW-450-1 1.27 0.58 3.09 0.17 0.21 17.79 | 11.77 | 13.60 | 18.37
* | CW-450-2 1.37 0.54 3.00 0.57 0.39 17.48 ] 11.46 | 13.21 | 17.04
CW-350-1 1.37 0.54 3.19 0.37 0.26 18.55 | 16.69 | 18.44 | 23.33
* | CW-350-2 0.29 0.21 1.35 -0.15 0.05 2405 | 23.43 | 23.26 | 23.53
CW-350-3 l 1.64 0.63 3.50 -0.04 0.39 10.06 | 15.89 | 17.80 | 23.51
* | CW-200-1 | 0.34 0.10 0.67 -0.05 0.20 49.69 | 6242 | 62.77 | 62.89
*x | CW-200-2 0.30 0.06 0.52 0.03 0.06 53.94 | 62.15 | 62.77 | 62.89
*x | CW—200-3 0.55 0.17 1.16 0.17 0.30 53.86 | 59.93 | 55.25 | 55.52
CW-200-4 0.51 0.37 1.66 0.08 0.19 62.95 | 54.37 ] 55.25 | 55.52
* | CW-200-5 0.53 0.27 1.58 0.01 0.13 37.95 ] 55.05 | 55.25 | 55.52
* | CW=100-1 0.27 0.01 0.31 -0.01 0.26 75.50 | 72.60 | 72.37 | 72.32
* | CW-100-2 0.27 0.01 0.30 -0.07 0.25 80.96 | 72.75 | 72.37 | 72.32
* | CW-100-3 0.19 0.04 0.40 -0.01 0.14 77.01 | 72.85 | 73.15 | 72.65
 CF-450-1 2.76 0.66 5.14 0.38 1.31 21.23 ] 19.60 | 29.59 | 39.54
*x | CE-450-2 3.66 0.74 5.97 0.34 1.94 14.00 | 16.00 | 25.36 | 47.56
* ';:zGF"300"1 1 269 0.67 5.49 0.62 1.44 36.09 | 44.15 | 49.04 | 54.94
J 3.54 0.72 5.73 0.40 1.77 19.80 | 34.57 | 44.49 | 50.82
3.28 0.50 4,71 -0.17 2.02 20.72 | 3447 | 43.50 | 48.60
2.92 0.51 4.29 -0.31 1.62 32.71 | 38.03 | 48.50 | 55.08
CF . 2.38 0.78 5.19 0.76 1.30 54.04 | 71.05 | 70.66 | 71.02
- CE-150-2 3.81 0.83 6.37 0.05 2.20 32.29 | 54.02 | 50.98 | 54.64
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