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Experimental study on clay dispersibility

FAN Heng-hui*?, GAO Mingxia' , L1 Peng' , WU Pu-te'?
(1. School of Water Resources and Architectural Engineering, Northwest Agriculture and Forestry
Univerdty, Yangling 712100, Shaanxi , China; 2. Institute of Soil and Water Conservation,
Chinese Academy of Sciences, Yangling 712100 ,Shaanxi , China)

Abgract : The digpersve day is the dayey il in which the day fraction is dsersed and eroded by
water 0 as to the projects be eadly wrecked. Based on the poor engineering characteristic of the
digerdve clay, this pgoer studied the digerdty of il samples for the cday core wal from Hehe
hydraulic development project in Xi'an by double-hydrometer test , pore water sdts test, pinhole test ,
crumb test and exchangeable sodium percent test. It was showed that the most il samples were
diperdve il and a few were non-diperdve il , and the values of montmorillonoid and illite relative
ocontents were higher of the digerdve day than non-dierdve clay. If the river water was chosen as the
soouring water in pinhole test , the digerdve clay has the tendency to the non-digperdve clay. After the
dam was conpleted, the undsturbed il samples from the dam were non-digpersve by some
experiments. The results indcate that the value of montmorillonoid and illite relative contents is the
important indcesfor identification , the water quaity can obvioudy effect and improve the soil digerdty,
and the digpergty of digerdve il can be reduced if the non-d gperdve il is reasonably mixed withiit
D it can satify the requirement of the projects by this method. 4 tabs, 11 refs.

Key words: soil mechanics; undisturbed soil ; dispersve soil ; physical and chemical character ;
clay mineral ; methods of identification
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1
I % /
/ / pH
Gs | >0 075mm| 0075 0 005mm| <0 005mm| Wi/ % | Wel % Ip % (a- ka- 9 | (q. ka- 1
Au | 274 11.0 55.0 34.0 43.9 22.0 21.9 38.3 0.4 2.1 7.54| CL
Bu |2.74 6.0 56.0 38.0 44.5 22.0 22.5 50.0 0.4 1.1 7.95| CL
He | 2.74 7.0 61.0 32.0 425 20.6 21.9 40.0 0.3 5.6 8.09 | CL
I, |2.74 8.5 59.5 32.0 45.0 20.0 25.0 39.5 0.3 1.5 7.70| cL
Jo |2.73 5.0 59.5 35.5 43.5 19.2 24.3 42.5 0.2 4.7 7.54| CL
Ri |2.75 5.0 55.5 39.5 43.8 23.8 20.0 34.0 0.2 8.7 8.03 | CL
Rs |2.75| 12.5 50. 0 37.5 40.8 22.7 18.1 38.0 0.2 4.6 8.23| cL
Wy | 2.74 6.0 68.9 26.1 39.8 23.0 16.8 38.0 0.3 7.2 7.89| CL
W, | 2.74 8.0 61.5 30.5 41.0 22.8 18.2 38.0 0.2 6.5 8.48| cL
Ws |2.73| 14.5 59.5 26.0 40.0 24.0 16.0 30.0 0.1 5.6 8.44| CL
Wi | 2.72 4.0 68.5 27.5 41.0 24.4 16.6 31.0 0.1 6.7 8.08 | CL
Ws | 2.73 7.5 68.5 24.0 38.5 21.5 17.0 30.0 0.1 3.6 8.23| CL
:CL
2
<0.002 mm <0.002 mm | % <0.002 mm /9
I %
Au| 20.0 84 10 | 2 0 4 71 23 6.8 [20]| 04| 0 | 08] 14.3]| 45 0.32
Bu| 24.0 86 8 | 2 0 4 74 20 2.6 |1.9|05| 0 |10]|17.8]| 4.7 0.27
Ho| 17.5 80 10| 6 0 4 74 16 180 [1.8|1.1]| 0o |07]| 130 2.8 0.22
I2 18.5 83 8 | 4 0 5 74 17 9.4 | 15]|07| 0 |09]|136]| 3.2 0.24
Jo| 200 83 8 | 4 0 5 75 16 2.6 [16|08| 0o |10]150] 3.2 0.21
Ri| 24.0 85 10 | 4 1 0 57 38 254 (241002 0 |13.6] 9.2 0.67
Rs| 21.0 84 11 | 4 1 0 53 42 226 |23|08|02]| o |11.1] 8.8 0.79
wi| 16.5 87 8 | 4 1 0 a7 48 14.4 [1.3|07]02] 0 7.8 7.9 1.01
W2|  20.0 87 8 | 4 1 0 47 48 17.4 |16 08|02 o 9.4| 9.6 1.01
Ws| 15.5 88 8 | 3 1 0 52 a4 13.6 [ 1.2]05|02] o 8.1| 6.8 0.85
Wi| 17.0 87 8 | 4 1 0 34 61 14.8 | 1.4 07|02 o 5.8 |10.4 1.79
Ws| 13.0 87 9| 4 0 0 44 52 1.3 | 1.2 05| 0 0 5.7 | 6.8 1.19
181 4. 421[*}'; (mmol - 3.2
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2 , 79
3
! [ TDS]/
I % N T / | meony | _
(g- cm-3) m (- s 1) % [na | k- [ce Ime- [(7 (mmol - L~ ]| [SAR] I %
A11]22.9 , 1.66 1020 1.0 2.39 0.60]0.27] 0.03| 2.67] 0.59 3.56 0.21 7.58
B | 27.6 , 1.66 1020 1.0 3.72 0.39(0.25(0.04|2.33] 1.49 4.11 0.18 6.08
Ho | 18.8 , 1.66 1020 1.0 1.53 0.09(0.33(0.03 3.27] 0.50 4.13 0.24 7.99
l2 |22.5 , 1.66 1020 1.0 1.02 0.16(0.28| 0.03| 3.22] 0.74 4.27 0.20 6.56
Jo | 22.5 , 1.66 1020 1.0 1.85 0.08]0.4910.03( 3.12] 0.59 4.23 0.36 11.58
Ri1|22.3 , 1.65 1020 1.0 1.42 3.50(1.15(0.03| 2.00] 0.30 3.48 1.07 33.05
Rs | 21.3 , 1.64 1020 1.0 1.67 2.58(0.79(0.01| 1.40] 0.10 2.27 0.88 33.48
Wi | 32.6 , 1.58 1020 1.0 2.03 1.47(0.51]0.01] 3.70( 0.20 4.42 0.37 11.54
W2 | 29.5 , 1.61 1020 1.0 1.51 3.76(1.11(0.01| 1.00] 0.10 2.22 1.50 50.00
W3 | 18.5 , 1.59 1020 1.0 2.11 3.50(0.90( 0.01{ 0.80] 0.10 1.81 1.34 49.72
Wy | 14.6 , 1.57 50 3.5 0.35 1.8710.4810.0111.20( 0.20 1.89 0.57 25.40
Ws | 16.7 , 1.61 50 5.0 1.53 2.89(0.69(0.01f1.20] 0.10 2.00 0.86 34.50
R1" 1.65 102 1.0 1.29
Rs" 1.64 102 1.0 1.54
Wy’ 1.57 102 1.0 1.72
Ws' 1.61 18 7.0 0.69
1216 1.73 102 1.0 2.04
2 127.4 1.73 102 1.0 2.55
6 |28.6 1.78 102 1.0 1.73
18 | 25.0 1.82 102 1.0 3.00
20 | 20.0 1.8 102 1.0 1.29
21 | 24.2 1.71 102 1.0 1.13
30 %; 30% 50%:; 50 %
) ) , 380 1020
mm , ; 180 380 mm , ; 50 mm
, 7 10 ; 15 40 %;
40% 60 %; 60 % : , [TDS] >5, [SAR] >2.7; [ TDS] > 10,
[SAR] >4.2; [TDS]>100, [SAR]>13 *“ *" ,
pH ,
6 ( 12 (2) ,
6 18 20 21) , W, Ws ,
4 , 6 Ws Ws
20. 0% 28. 6%, yWs
30. 0 %, ; 7 Ws ,
(3) Wa Ws ,
4 ,

(1)
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