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Dispersion mechanism of soils revealed by grey system theory and verification tests
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Abstract: The dispersion mechanism of cohesive soils has not been fully understood because of the complex nature of system.
In this study, dispersivities of 123 field engineering soil samples are analyzed and correlated to their major influencing factors
(physical properties, mineral properties and chemical properties) using the grey system theory and laboratory certification tests
to understand the dispersion mechanism of associated soils. The grey system analysis shows that the chemical properties (e.g.
pH of soils) have the highest correlation intensity with the soil dispersivity, with less impacts due to soil sodium and
montmorillonite contents. The soils with high dispersivity are routinely observed to have a rich exchangeable sodium content
and high pH values. The dispersivity of cohesive soils can not be predicted solely by their sodium or total montmorillonite
contents.
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Tablel Physical indices and dispersivities of soil specimens

WL AH -~ 2l e WL (%)
. . W el cp o e o
T FEG S XY EEE R ki ki Bk S
Gs wp/% wi/% Ip 2~0.075mm 0.075~0.005mm <<0.005 mm
1 2.72 27.9 16.2 11.7 20.0 66.0 14.0 74.0
2 2.66 34.8 21.4 134 14.0 58.5 27.5 39.0
3 2.71 29.4 12.8 16.6 29.0 59.0 12.0 74.0
4 2.64 38.0 24.2 13.8 9.0 64.0 27.0 15.0
5 2.66 33.5 20.8 12.7 12.0 58.0 30.0 15.0
6 2.70 29.0 15.5 13.5 23.0 57.0 20.0 47.0
7 2.71 27.0 16.1 10.9 21.0 63.0 16.0 74.0
8 2.70 24.3 15.6 8.7 26.0 56.0 18.0 74.0
2 YIEMERIER S ML St 8 KB E
Table2 Correlation between physical indices and dispersivities
v S i W o AR BHAR  BRAR
RIRSE 0.4740 0.3829 0.4105 0.3566 0.4660 0.4712 0.2020
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Table 3 Chemical indices and dispersivities of soil specimens (g/kg)
% TR TR gm0 g A
5 ME  Cos HCOy CI SOF  Ca¥ Mg®  Na' K* 2N Ji i
1 2.289 0.029 0.179 0920 0379 0.093 0.057 0.607 0.025 4.84 167.00 292 8.99 82.0
2 1.719 0.058 0.237 0.283 0.579 0.040 0.029 0472 0.020 5.67 147.64 3.38 9.39 91.0
3 2.056 0.029 0.209 0.152 1.019 0.044 0.044 0.532 0.027 1.67 16586 195 9.17 64.0
4 1.990 0.029 0.209 0.568 0.520 0.057 0.039 0.545 0.024 286 157.89 395 09.15 64.0
5 2.574 0 0.194 0.786 0.773 0.065 0.120 0.610 0.027 2.15 135.11 2.07 8.79 74.0
6 2732 0.018 0.191 0.454 1.221 0.176 0.100 0.540 0.033 3.21 151.05 4.69 893 86.5
7 1.896 0.029 0.179 0378 0.686 0.048 0.034 0.514 0.027 0.77 162.06 3.32 9.25 91.0
8 1.819 0.059 0.178 0.435 0.531 0.032 0.023 0.539 0.022 0.54 165.10 239 943 91.0
F4 WFEMRBRSHLI P B XEE
Table 4 Correlation between chemical indices and dispisivities of clay
{’t# o4 =L 2- - - 2- 2+ 2+ + + N r—‘-»_L'\
e CO¥  HCO;, Cl SOy Ca Mg Na K st AR HHUL  pH
it

KL 0.8341

0.9718 0.9190 0.7585 0.6167 0.9346 0.

8603 0.5546 0.8065 0.8880 0.9924 0.9836 0.9930
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Table 5 Mineral property indices and dispersivities of soil specimens

YIS E% R R AR %
TFEGS =)= giive) e o R ¥ il
s> (D (K) «© (D ()]
1 6.0 11.3 1.8 3.1 14.9 2.4 74.0
2 12.1 18.6 3.0 42 25.9 4.8 39.0
3 6.3 13.3 2.0 3.5 17.1 25 74.0
4 10.1 20.5 3.0 3.7 27.1 3.5 15.0
5 9.7 23.8 2.8 4.0 30.1 3.4 15.0
6 9.8 14.8 2.8 4.1 20.7 3.9 47.0
7 6.6 10.5 1.5 2.8 14.5 2.6 74.0
8 8.0 11.9 23 3.6 16.7 3.2 74.0
FT 6 FMFMRIERSH IO B XEE
Table 6 Correlation between mineral indices and dispersivities of clay
YIS E% AR SRS SAE Y%
VIREE =t )= giive) s A . gy A
Ws) M K) BEA (O M ($)
KI5 0.3049 0.4532 0.4145 0.4275 0.4527 0.2654
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Table 7 Average values of correlation of physical, chemical and

mineral properties
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Fig. 1 Dispersive results of Na-montmorillonite

2 BERBAKEER
Fig. 2 Dispersive results of Ca-montmorillonite
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Table 8 Results of verification tests

. . wage S0 T
%g b «;;5 ;E BT SR
H oyt

1 851  2.689 1.0 20.34 Pani K
2 823  6.151 0.8 10.84 b
3 871  1.031 1.4 17.48 SUR/ L
4 8.87  0.436 1.2 6.07 b
5 841  2.795 0.7 20.38 Pani K
6 937  0.520 1.3 21.06 L
7 8.68  0.292 4.6 2.95 53 e+
8 873  0.277 4.1 2.77 A5y e+

AGREGHTHUY) 8 LA, 10 30 40 64 7. 8%
FRE pH AHXEE, 1. 24 34 54 6 5 LRERIAs HubA
B oy LA B, DR, TR pH S5 AS e B 2
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Ky SR H AR IR 45 AR IESE T F IR R HE v 1
Mim: JEHARI, 7. 8 5 LAEESR pH e, HH
THATHMEE T E AN, LR AR O L,
VIR — 1R pH A PEAS A2 BAS [ AR IR 20 B, BV IR]
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