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Influence of Estimation Method of Compression Index
on Spatial Distribution of Consolidation Settlement

7 % 3' Kim, Dong-Hee % %' Ryu Dong-Woo
70 "1 ¥  Kim, Min-Tae o] & &' Lee, Woo-Jin
Abstract

In order to investigate the effect of variation characteristics of compression index on the spatial distribution of
consolidation settlement, this study presents the estimation methods of the distribution of consolidation settlement and
compares the estimated settlements. When the variation of compression index is considerable, the ordinary cokriging
is more reliable in estimating the compression index than ordinary kriging because smoothing effect of ordinary cokriging
is smaller than that of ordinary kriging, The spatial distribution of consolidation settlement estimated by considering
both the variation of compression index and void ratio (CASE-1) is different from that estimated by using the mean
value of all soil properties (CASE-2). The settlement of CASE-1 shows the larger variation at short distances rather
than that of CASE-2. Whereas the spatial settlement distribution of CASE-1 is affected by the spatial distributions of
compression index as well as the thickness of consolidation layer, that of CASE-2 is significantly influenced by the

distribution of consolidation layer thickness.
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Consolidation layer Fill
Parameters - - Ce €o
Thickness Appearance elevation Bottom elevation
Number of samples 702 702 702 346 346
Mean 12.99 -2.01 -0.76 0.26 0.88
Standard deviation 5.77 3.56 2.02 0.09 0.1
Minimum 0 -20.94 -8.40 0.1 0.64
P25 9.20 -3.34 —-1.88 0.20 0.81
Median 13.40 —1.60 —0.96 0.25 0.87
P75 17.50 -0.34 0.28 0.32 0.93
Maximum 26.70 5.40 5.93 0.52 1.28
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Geo—layers Semivariogram model Nugget, m? Sill, m? Range, m
Spherical 3.27 7.06 277
Appearance elevation of -
consolidation layer Exponential 2.59 7.14 309
Gaussian 3.55 7.10 229
. Spherical 9.07 25.15 280
hickness of -
consolidation layer Exponential 6.53 25.60 327
Gaussian 11.48 25.17 239
Spherical 2.10 3.50 635
Bottom elevation of fill Exponential 2.00 4.00 1299
Gaussian 2.20 3.50 500
# 3. HZ|20Y pHe mE XEEY o HE
Geo—layers Semivariogram model MAE, m MSE, m? G
Spherical 1.705 5.975 24.8
Appearance elevation of -
consolidation layer Exponential 1.723 6.039 24.0
Gaussian 1.746 6.166 22.4
Spherical 3.177 18.037 31.6
Thickness of -
consolidation layer Exponential 3.247 18.593 29.5
Gaussian 3.255 18.687 29.1
Spherical 1.264 2.953 15.2
Bottom elevation of fill Exponential 1.274 3.023 13.2
Gaussian 1.282 3.052 12.3
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Semivariogram model Variable Nugget Sill Range, m
Primary variable, C. 0 0.00636 65
Spherical Secondary variable, eo 0.0015 0.00873 64
Cross variogram 0 0.00402 64
Primary variable, C; 0 0.00640 81
Exponential Secondary variable, eg 0.0020 0.00877 81
Cross variogram 0 0.00402 72
Primary variable, C. 0 0.00636 52
Gaussian Secondary variable, e 0.0023 0.00873 54
Cross variogram 0 0.00402 52
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Estimation method Semivariogram model MAE, m MSE, m? G
Spherical 0.029 0.001 92.7
Ordinary cokriging Exponential 0.054 0.005 73.6
Gaussian 0.058 0.005 69.5
Ordinary kriging Spherical 0.067 0.007 60.1
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