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The accuracy analysis on Kriging estimation of the geotechnical parameters
random fields and a approach to the outliers processing
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Abstract In Kriging estimation on the geolechnical parameters , Kriging variance has a special meaning. This paper elaborates the characteristics

of Kriging variance, and analyses systematically the locally estimated Kriging accuracy of the random fields of geotechnical parameters in the light

of a practical example. The concrete procedure to deal with the outliers which exert a great influence on estimated Kriging accuracy of the geotech-

nical parameters has been preliminarily researched in the paper too.
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Table 1  Comparison between spatial variability of regionalized

variables and estimated Kriging accuracy

Jio) D, —~ 5 it
O . RS %
Zyp  1.0000 0.0043 0.9697 0.0021 0.4940 B8.4541  264.5524

Z> 0.0026 0.0037 0.0061 0.7071 0.1799 0.0063  3.6125
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Table 2 The tests in estimated Kriging accuracy of

regionalized variables ( 7, )

; o | ‘0

] S A %1 %
1 0. 080 0. 977 12. 814 - 0.897  1121.250
2 1. 020 3.425 8.227 - 2.405  235.784
3 0. 960 0.320 7.399 0. 640 66. 667
4 6.390 2.131 8.916 4.259 66. 651
5 0. 590 5.289 7.287 - 4.699 796. 441
6 5. 000 7.358 16. 551 - 2.358 47. 160
7 18. 110 0.928 10. 933 17. 182 94. 876
8 3.020 1.910 6. 860 1. 110 36.755
9 3. 000 6.615 1.750 - 3.615 120. 500
10 3.215 5.126 3.804 - 1.911 59. 440
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Table 3 The tests in estimated Kriging accuracy
of regionalized variables ( 7, )

ZE e} e *H;\L'I 1‘7J<

TR T A NG 1)

1 7.290 7.459 0. 007 - 0.169 2.318

2 7. 580 7.248 0. 005 0.332 4.380

3 7. 460 7.322 0. 005 0.138 1. 850

4 7.300 7.579 0. 005 -0.279 3.822

5 7.380 7.527 0. 008 - 0.147 1.992

6 7.900 7.258 0. 008 0. 642 8.127

7 7. 600 7. 445 0.010 0.155 2.039

8 7.300 7.590 0. 007 - 0.29 3.973

9 7.500 7.284 0. 007 0.216 2.880

10 7.200 7.413 0. 002 - 0.213 2. 958
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Table 4 Kriging variance of regionalized variables
at different locations
i Z) Z Z3 Zs
ilss Yr Y, Yy Yo Yy Y, Yy Y
s 21 20 21 20 21 20 21 20
ki km oy 27 26 27 26 27 26 27 26
WU 3.789 5.253 7.487 7.492 0.573 0.573 12.564 13. 006
% 1.615 2.827 0.007 0.008 7.604 7.604 1.394 1.469
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Table 5 Comparison between spatial estimated error and o( Z3)

HXNRE = MR E

23

B ey 3 0?-‘ R K ;
A5 SCRIE AhTHE /% ¥ %
1 0.580 0.600 8.554 - 0.020 3.448
2 0.490 0.667 7.983 - 0.177 36.122
3 0.820 0.614 8.211 0.206 25.122
4 0.580 0.595 7.698 - 0.015 2.58 8.285 21.905
5 0.490  0.660 9.125 - 0.170 34.6%
6 0.930 0.570 8.212 0.360 38.710
1 0.490 0.552  8.211 - 0.062 12.653
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Table 6  Comparison between spatial estimated error and 0’( Z4)

Za/ (mgel” ) . HXHRE = AR

5B S g X P 1t/ %

| 9,900 12.600 1.062 - 2,700 27.273

2 8.500 13.368 0.791 - 4.868 57.271

3 14.200  10.420 0.751 3.780  26.620

4 14.200  10.267  0.756 3.933 27.697 1.251 26.566

5 9,900 13.259 1.848 - 3.359 33.929

6 12.800  12.354 1.412 0.446  3.484

7 11.300  12.395 1.885 - 1.095 9.690
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Table 7 Indicator value transformed from primary data of geotechnical parameter

L5 Ly Ige Lus Ly Ly lue M I i Dy Y Ty Ty e Ta Ay L i D

Z(medh
i(xg2) 11 1 1 1 1 1

0.08 1.02 0.96 6.39 0.78 0.59 1.76 5.00 18. 11 0.43 3.02 0.86 2.69 3.00 5. 11 3.22 2.47 415 9. 15

0 1 1 1 1 1 1 1 1 1 1
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Table 8 Calculated results of experimental indicator variogram and fitted spherical model

Jil e #EC REWHC EAEB 3 7 S bR KR 2 R R iR NS % O,
(335459 0.009% 0.0 0. 0096 Vil h:z) = 0.0096Sph(33.5459),0< h <33.5459

45 37.3576  0.0150 0.0 0. 0150 Yi( h:z) = 0.01508ph(37.3576), 0< h <37.3576

90" 34.2981  0.0111 0.0 0.0111 Vi(h:z) = 0.0111Sph(34.2981),0< h <34.2981 0. 2654
135 50.0348  0.0170 0.0 0.0170 Vil h;z) = 0.01708ph(50. 0348), 0< h <50. 0348
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Fig. 1  Stereogram for estimated results of the random field

of geotechnical parameter by indicator Kriging
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