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Study on identification of dispersive clay soils
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Abstract: The dispersibility as well as seepage distortion and salt transference under long-term seepage condition of soil
samples obtained from the clay corewall in Xijiao and Sanping reservoirs were studied by physical and chemical properties of
soil and composition of clay mineral and the tests for identification of dispersive clay soils which included double-hydrometer
test, pinhole test, crumb test, tests to defermine salt content of pore water and percentage of exchangeable sodium. It was
shownd that the soil samples from Sanping reservoir were non-dispersive clays but the soil samples from Xijiao reservoir were
of transitional clay. The effect water of used in constructon on dispersive clay was very little, but the effect of scouring water
was obvious. Under long-term seepage condition the soil could be improved and became non-dispersive because the sodium-ion
in soil could be moved away and the calcium-ion in river water could enter into the soil. The results indicate that the absolute
and relative contents of sodium-ion and calcium-magnesium-ion in soil are important to identify dispersive clay soils, while the
content of montmorillonoid is one of key factors and the river water affects the dispersibility of clay greetly.
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Table 1 Physical properties of soil samples
1%
IGs*  >0075mm 0075 0.005mm <0005mm  WJ/% wp/% Ip
X1 2.69 7.0 35.0 58.0 408 200 208 CL
Xz 2.69 6.0 375 56.5 388 206 182 CL
X3 2.70 1.2 36.3 52.5 379 199 180 CL
X4 2.69 85 26.0 65.5 438 210 228 CL
S 2.67 75 435 49.0 435 210 225 CL
S, 2.69 9.8 422 48.0 330 188 142 CL
S 2.69 10.0 365 535 358 196 162 CL
S, 2.67 9.0 405 50.5 418 210 208 CL
Gs
2
Table 2 Chemicd properties of soil samples
| g kg*
CO#Z HCO; CI  NO; SO2 Ca& Mg* Na K* CaCO; pH
X1 201 0000 0160 2918 1029 9665 1964 0320 4085 0024 966 2155 38 847
Xz 269 0000 0159 2991 1000 13775 2592 0290 5422 0030 979 2065 46 8.63
X3 245 0000 0158 1531 1414 13723 2349 0262 4936 0030 831 1577 34 8.57
X4 213 0000 0159 2894 1060 10385 1631 0467 4524 0034 312 1835 45 8.59
S 229 0000 0129 1834 1505 12402 2989 0517 3327 0045 3832 2826 36 8.58
S, 247 0000 0130 2981 1178 12688 3032 0286 4447 0036 3806 2828 55 8.59
S 21,7 0000 0127 1928 0968 11932 2851 0333 3433 0052 2827 2393 5.7 8.50
S, 270 0000 0163 308 1334 13618 2421 0565 5179 008 2519 3464 6.3 8.54
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Table 3 Chemica composition of water
/ g L* H
COZ HCO; CF SOz cC#& M@  Na K+ P
201.4 0.0 128.7 0.0 125 316 5.2 9.2 0.4 8.23
186.9 0.0 103.7 7.1 18.2 23.4 8.0 10.4 0.2 7.78
80.0 0.0 47.6 0.0 8.6 17.0 0.0 1.7 0.4 8.02
Na Na Ca Ca [ 14 4
Na Ca Na
Ca Na
Ca
[10
3.1
Na Ca
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Table 4 The test results of clay minera
0.002 mm 0.002 mm 1%
1%
X1+X5 394 315 24.9 14.1 125 17.0 12.4 9.8 5.6 4.9 6.7
Xat Xy 42.6 3.7 24.3 145 105 19.0 135 10.3 6.2 45 8.1
Si+Sy 321 305 6.3 24.0 19.2 20.0 9.8 21 7.8 6.2 6.5
S+S, 327 315 31 23.6 21.6 23.0 10.3 1.0 7.7 7.1 7.5
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Table 5 Theillustration of testing scheme on dispersibility
1-1
1-1
2-1
3-1
1-1
1-2"
2-1
2-2
3-1
3-2
2-1 31 1-2 2-2 3-2 [1 [10]
6 1-1
Table 6 Results of dispersive property tests of the soil samples  scheme 1-1
SCS/% / lUnmmol- L*
/ g cm® /mm /1 m st ESPI%  Na K* c& Mg TDS SAR  PS/%
X; 3621 1.66 380 27 3.62 ND3 260 3182 07 480 320 3988 50.3 79.8
X, 3611 1.66 180 32 2.93 ND3 227 4202 07 300 510 5018 66.0 837
Xs 3050 1.66 180 18 1.90 ND3 251 3984 06 460 170 4620 71.0 86.2
X, 3510 1.66 180 16 0.47 ND3 175 3327 06 470 430 4233 49.6 78.6
S, 2204 1.68 1020 14 3.00 ND2 43 2671 07 400 465 3544 40.6 75.4
S, 27192 1.68 380 23 132 ND3 157 4202 08 580 305 5095 63.2 825
S 3776 1.68 1020 27 3.86 ND2 117 3400 11 410 345 4166 55.3 81.6
S, 5050 1.68 1020 23 473 ND2 93 4566 24 476 809 5875 57.0 77.7
7 2-1
Table 7 Results of dispersive property tests of the soil samples  scheme 2-1
/ / lUnmmol- L*
- om®  mo ml- s? ESP/%  N& K* c& Mg  TDS SAR  PS/%
X, 1.66 380 10 0.40 ND3 124 3327 04 400 370 4101 53.6 81.1
Xz 1.66 380 10 0.43 ND3 212 4202 06 340 465 5013 66.2 83.8
X3 1.66 380 10 0.23 ND3 203 3764 07 280 385 4436 65.3 84.9
Xa 1.66 380 18 0.48 ND3 93 3327 07 350 550 4234 49.6 78.6
S 1.68 1020 1.0 248 ND2 6.1 2671 12 300 530 3513 415 76.0
S 1.68 380 27 1.38 ND3 218 4202 10 380 480  507.2 64.1 82.9
Ss 1.68 1020 1.0 1.97 ND2 198 3036 11 356 444 3846 48.0 789
S, 1.68 180 10 0.28 ND3 175 4492 21 316 969 5799 56.0 775
8 31
Table 8 Results of dispersive property tests of the soil samples  scheme 3-1
/ / lUnmmol- L*
com® m ml- st ESPI%  Na  K* c& Mg TDS SAR PS/ %
X, 1.66 180 23 1.28 ND3 55 2560 12 420 355 3347 411 76.5
Xz 1.66 380 36 1.08 ND3 7.2 4592 13 340 440 5384 735 85.6
X3 1.66 180 23 0.52 ND3 54 2088 12 270 365 3635 53.0 82.2
Xa 1.66 380 1.8 1.58 ND3 64 2758 12 340 540 3650 41.6 75.6
S 1.68 1020 23 3.17 ND2 34 2544 13 310 545 3412 38.9 74.6
S 1.68 380 36 5.13 ND3 57 4936 14 360 490 580.1 75.7 85.1
S 1.68 1020 18 4.00 ND2 44 2887 16 340 370 3613 485 79.9
S, 1.68 1020 1.0 1.08 ND2 47 5165 27 310 930 6433 65.6 80.3
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Table 9 Results of pinhole tests of the soil samples(schemes 1-1, 2-2 and 3-2)
/ 1-2 2-2 3-2
g cm?® / /
fmm /| m st /mm / m- s! /mm / m- s!
X, 166 1020 18 317 ND2 1020 1.0 253 ND2 1020 35 7.33 ND2
X, 166 1020 23 3.98 ND2 180 1.8 058 ND3 1020 1.0 2.50 ND2
X; 166 380 18 342 ND3 1020 36 5.33 ND2 1020 46 8.00 ND2
X, 166 1020 10 167 ND2 1020 1.0 155 ND2 1020 23 3.13 ND2
S, 168 1020 10 2.65 NDI 1020 1.0 253 ND1 1020 1.0 347 ND1
S, 168 1020 10 167 ND1I 1020 1.0 162 ND2 1020 23 2.87 ND1
S 168 1020 10 2.03 ND1I 1020 1.0 3.37 ND1 1020 1.0 233 ND1
S, 168 1020 10 071 NDI 1020 1.0 212 ND2 1020 10 137 ND2
S, 2
4
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Table 10 Contrast of some characters of Xijiao soil samples with those of Sanping
ca+Mg? | I
Ca*+Mg?+Na'+K* ! g kgt cmol- kg / cmol- kg? 1%
X1 041 9.66 20.83 5.42 26.0
Xz 0.39 9.79 2111 4.78 2.7
X3 0.39 831 20.22 5.08 25.1
Xa 0.38 312 24.37 4.26 17.5
S 057 38.32 1531 0.66 4.3
S, 0.47 38.06 14.32 223 15.6
S 0.53 28.27 16.70 195 117
Sy 0.42 25.19 20.95 194 9.3
11
Table 11 Contrast of chemical characters of soil samples before seepage with those after seepage g kgt
CO# HCO;  CI NOg so” ca& Mg** Na' K*
X 23.2 0.000 0.159 2584 1.126 11.887 2134 0.335 4742 0.030 7.72
11.0 0000 0174 0027 0.595 6.431 1.804 0.225 0855 0.870 324
s 24.1 0.000 0.137 2470 1.246 12.660 2.823 0.425 4.097 0.055 32.46
125 0000 0198  0.000 0.132 7.907 2.950 0.171 0059  1.050 2131
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