32 3 — Vol. 32 No. 3
2007 5 Earth Science — Journal of China University of Geoscdences May 2007

B AR 2L, X FH

E R K TARS IR, AR 430074

(Tonic Soil Stabilizer, 1SS) . ISS

H H H H

: P42 : 1000—2383(2007) 03— 0397— 06 : 2007—03— 19

Experimental Study on Sliding Soil of Ionic Soil Stabilizer-Reinforces

XIANG Wei, CUI De-shan, LIU Li

Faculty of Engineering, China University of Geosciences, Wuhan 430074, China

Abstract Research and development of fast, economic and effective controlling method and theory of landslide has always
been the focus of antr sliding projects for all the countries. In this research, a new kind of economic and suitable lonic Soil
Stabilizer (ISS for short) for improving the shear strength of sliding soil is studied. The sliding soil is treated by different
matches of ISS and water at first, then is tested in the Atterberg limits test, direct shear test routine consolidation test and
free swell test. The results show that the plastic index decreases and the cohesion increases and the void-ratio deflates and
the free swell shrinks after mixing the ISS into the sliding soil of landslide. The mechanism is that the sliding soil that con-
sists mainly of clay soil is mixed with ISS, which can replace the exchangeable cationic of clay surface, changes the pair-elec-
tricity layer of soil grain surface, reduces the thickness of adsorbed water, transforms the hydrophilic sliding soil to the hy-
drophobic and increases the shear strength of sliding soil by the function of physics and chemistry.
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b b 1
Table 1 Granulometric composition of the sliding soil
(mm) %)
, 10~5 0. 02
5~2 1.63
’ ’ 2~0.5 10. 46
0.5~0.25 4. 44
0.25~0.074 28.53
0 0. 074~ 0. 002 26. 43
’ 25% < 0.002 28. 49
(Dong et al., 2004). ,
b b 2
’ ’ Table 2 Basic property of the sliding soil
’ ’ % (/ em®
’ 24. 46 1.87 2.65
(IS8) ) % %) %)
s . 40. 52 16. 51 24. 01
( , 1999).
N N 1.2
. . ISSy ISS2, , ISS: , ISS:2

: (5~200% 10",
5~6mg/100¢g, 50 ~56 mg/ 100 g.
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Table 4 Shear test of the sliding soil
2 1SS C(kPa) )
4.8 12. 4
1SS, (1 * 300 10 11.6
2.1 ISS 1SS, (1 :200) 8.8 11.9
, ISS
. 2.2 ISS
ISS )
) ISS ISS:  ISS: 1:300 1 :200
ISS
( , 2003). , . 3
) ’ 4 , 50.100.200.300 kPa
. , 3 . . )
3
Table 3 Plastic indexes of the sliding soil in different matches Ih 0.005 mm, ’
881 ( ) %) % % ’
0 24.01 16.51 40. 52 ’ 4
1/ 100 23.96 16. 19 40. 15 , ISS )
1/150 23. 88 16. 02 39.90 2 ,
1/ 200 23. 84 14. 01 37.85
1/300 19. 68 15.59 35.27
1/ 350 21. 42 16. 34 37.76 ’
S ( ) %) %) %) )
0 24.01 16.51 40.52 ,
1/ 100 22.05 16. 05 38.10
17150 22.03 15. 01 37. 14 ’ ’
1/ 200 19. 84 15.29 35.13 ’ ,
17300 22.51 15.95 38. 46 , .ISS ,
3 . ISS: ISS» . — , ,
1 #300 1 :200 , ISSy ISS: — ,
.13 L/m’  1.95 L/m’
, . ISS , .
, ISS ) ,
20% . ISS
18.03% (ISS1)  17.36 % (I1SS2), C
) ISS ) , ISS
b . ( b
) , 2003).

ISS..
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1 ISS

g. 1 Sketch map of soil grains structure mixed ISS(h) or not (a)

s C
¢ D.
2.3 ISS
s ISS1 ISS:
1:300 1 :200
1 kPa, : 1, 12. 5, 25, 50, 100, 200,
400, 800, 1600, 3 200 kP a. s

6,15 1,2"15", 4", 6'15, 9, 12'15", 16,
20'15", 25", 30" 15", 36, 49", 64', 100, 200", 400,

23 h, 24 h .
. ISS
€0, Cis
a\ E59 5 .
« » (DBJ15-31-2003)
, pt=0.1MPa, p2=0.2 MPa
al—2
6 . ISS .
, ISS ,
2.4 1ISS
, (Saiyouri
etal.,2004). N .
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Table 5 Results of consolidation test of the sliding soil

pkPa)  S(mm) [ a, (/MPa)  E,(MPa
1SS
1 1.125
12.5 0. 029 1. 122 0. 266 7.975
25 0. 066 1. 118 0.315 6.716
50 0.138 1. 110 0. 306 6. 906
100 0. 235 1. 100 0. 205 10. 220
200 0.333 1. 089 0. 105 19. 946
400 0. 425 1. 079 0. 049 42. 647
800 0. 509 1. 070 0. 022 92.263
1 600 0. 584 1. 063 0.010 207.935
3 200 0. 654 1. 055 0. 005 446. 029
p(kPa) S(mm) e a, (1/M Pa) E.(MPa)
1SS,
1 1. 096
12.5 0. 047 1. 091 0. 429 4. 872
25 0. 089 1. 086 0. 355 5. 884
50 0. 155 1. 080 0.274 7.586
100 0.243 1. 070 0. 185 11. 200
200 0. 331 1. 061 0. 092 22.479
400 0.415 1. 052 0. 044 46. 355
800 0. 499 1. 043 0. 022 92. 420
1 600 0.571 1. 036 0. 009 217.084
3200 0. 640 1. 029 0. 005 448. 276
pkPa)  S(mm) [ a, (/MPa)  E,(MPa
1SS,
1 1. 062
12.5 0. 060 1. 055 0.536 3.835
25 0.116 1. 050 0. 464 4. 415
50 0. 195 1. 041 0.324 6.291
100 0. 288 1. 032 0.192 10. 980
200 0.377 1.023 0. 092 21.925
400 0. 457 1.014 0. 041 48.918
800 0.535 1. 006 0. 020 100. 077
1 600 0. 609 0. 999 0. 009 210.776
3200 0. 675 0.992 0. 004 469. 208
6

Table 6 Consolidation tests of the sliding soil

(MPa~— 1) (MPa)
0.21 10.2
1SS, 0.18 11.2
1SS, 0.19 11.0
’
, ISS: ISS2

1 2300 1 *200
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Table 7 Free expansion ratio test of the sliding soil

ISS. %)
53
ISS;: (1 300 15
ISS,: (1 :200) 19
7 . ’ ISS
3 1ISS
, (—SO03H) (R-H)
(RSO3H) «“ ?
ISS “ 2 “ 2 (43 ”’
ISS
y ISS“ 2
(1)S0O3
9 SO%
; 2)ISS
; (B)ISS “
, ISS
[X] nt
[Y] n
[M] nt .
[ 17 IM]T X 1"

401
] n— [ X] n+ , .
[AIY] "+ 1" (XY X
[ALC )] .
]n*[M] n+‘>Al[ ]+Mn+
» ISS
(
, 1999).
Gouy-Chapman ,
, ( 1~10nm)
( ., 2004).
, ISS ,
A&
2.5 nm) ’ ’
, , ISS
(O ,
ISS: ISS2,
13*300 1°3:*200 ,
. (2)
.3
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