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Experimental Study of Soil Solidification Technology Applied to
Soil and Water Conservation Engineering in Gobi Desert

WU Sheng, XU Guang-zhao, XIE Yong-ping, HU Litping

(Northwest Electric Power Design Institute, Xi'an, Shaanzi 710075, China)

Abstract: Relying on power transmission and transformation project, a laboratory experiment was conducted
to study the curing effectiveness of high strength and water stability earth consolidator(HEC) soil stabilizer
applied to three typical soils in the Gobi Desert region. The influence factors for the curing effectiveness such
as curing age and curing agent content were analyzed at the 1. 5 MPa unconfined compressive strength. Re-
sults from the laboratory tests show that the curing effectiveness of the three soils meets design requirements
when curing period is more than 7 days and hardener volume reaches 8% and above. The tests for mechanical
properties, permeability performance and shrinkage performance indicate that all the performances of samples
meet soil and water conservation requirements in transmission line project.

Keywords: soil stabilizer; Gobi Desert region; soil and water conservation; laboratory experiment

s 20 40 , N
’ ’ )
b b b
[2]
° ’ o
[3-5]
b b b
. s [6-11] i
[1]
’ ’
) (@Y) o N
’ ’ °
. (2) o N
:2012-01-16 :2012-03-15

¢ ”(XB1-]X03-2010)
(1978—), ( )y s s . E-mail.
wushenghou@163. com,



244 33
N s o , HEC
(3) ; . o o
2 Y 3
. 3 . 1 ,
1 N
750 kV — N
b b o 2 b
3 b :Jfﬂ() . b o
’ ~ ;Jm ’ o
’ ;.]112 s . .
[@D) o
2 b b
. 0. 05 MPa R
[12] s {
, HEC D
(high strength and water stability earth consolida- 1.5 MPa,
tor, HEC ), 0 2 °
, . , 4
4.1
° 1’ 73
HEC
1 %
) ’ /mm Js0 Jin ARE
, =20 13.58 0 0
2~20 34.95 1.75 4.59
Co 0.075~2 14. 38 12. 65 92. 69
HEC -
0.005~0.075 39. 20
- (D o <0.005 13 16. 40 218
N , .3
. (2) , ., HEC , T
5%~10%, HEC ( 2 )
) 120%~200%,
. (3) ) , )
. (4 s o



1 245
2 mg/kg 8% , 7,
SO . 2,90,180,270,360 d
pH SO~ Ccl™ S0 X? 2
+Cl , 2. ,7d
Jso 8.18 480.3 310.2 430.3 1.5 MPa i
Jin 9.02 150. 1 243.8 281.3
Jiiz 8.61 80870.5 11 279.8 31 497.4
d‘; lo. _O_Jllz _n_Jlu +J)n
4.2 s \ 5
® 5 : =
’ it
\ . , 90%,7 d iﬁél 6r
’ 6%7 8%v g 4t < < <r &
10%,12% HEC R R R i / | | |
1. .3 7 28 90 180 270 360
FRi WA/
6% 1.5 MPa
2
’ ) 4.3
8%, 8% . 7d
g
2 3. .
i
14 . . .
B
E ~ ~
E 5 ,
iR 1.8 . . )
6 8 10 12 ’
& 4437 45 &/% ,
l o
3
J3() J]II JHZ
/% 0.13 0. 36 0. 39 28 d <0.10%
/% 0.13 0.29 0. 30 <0.19%
/% 0.18 0. 44 0. 46 1 <1%
/107" (em + s7)  0.96 0.71 1.82 6.71X107° cm/s
/% 1.62 1,78 4.91 0.16%
5
. 6% HEC
, 8%. ,
, 7d

260 )



260

33

[10] , , s Effects of soil type on leaching and runoff transport of
[J1. s rare earth elements and phosphorous in laboratory ex-
2008,19(4) :735-740. periments| J |. Environmental Science and Pollution Re-
[11] , s search, 2010,18(1):38-45.
[I1]. ,2001,21(4) :45-48. [19] Gao Bin, Walter M T, Steenhuis T S, et al. Investiga-
[12] Kleinman P J A, Srinivasan M' S, Dell C J, et al. Role ting raindrop effects on transport of sediment and non-
of rainfall intensity and hydrology in nutrient transport sorbed chemicals from soil to surface runoff[ J]. Journal
via surface runoff [J]. Joumal of Environmental Quali- of Hydrolog, 2005,308(1/4) :313-320.
ty, 2006,35(4):1248-1259. [20 ] Gao Bin, Todd Walter W, Steenhuis T S, et al. Rain-
[13] . fall induced chemical transport from soil to runoff the-
[D]. ,2006. ory and experiments [J]. Journal of Hydrology, 2004,
[14] , 295(1/4) :291-304.
[Jl. ,2004,26(8) :61-66. [21] Bosch NS, Allan J D, Dolan D M, et al. Application
[15] Tong Juxiu, Yang Jinzhong, Bill X H. Experimental study of the Soil and Water Assessment Tool for six water-
and mathematical modeling of soluble chemical transfer sheds of Lake Erie: Model parameterization and cali-
from unsaturated/saturated soil to surface runoff [ J]. bration[ J]. Journal of Great Lakes Research, 2011, 37
Hydrological Processes, 2010,24(21) :3065-3073. (2): 263-271.
[16 ] White M J, Storm D E, Philip R B, et al. A quantita- [22] s
tive phosphorus loss assessment tool for agricultural [Jl. ,2008,29(9) :2580-2085.
fields [ J]. Environmental Modelling & Software, [23] [J1.
2010,25(10) :1121-1129. ,2009,29(5):98-101.
[17] Wang Lingqing, Liang Tao, Kleinman P J A, et al. An [24] R , s
experimental study on using rare earth elements to trace [Jl. ,2007,27(11) :4576-4582.
phosphorous losses from nonpoint sources[ J . Chemo- [25] s ,
sphere, 2011,85(6):1075-1079. 1. +2009,27(40) : 176~
[18] Wang Lingqing. Liang Tao, Chong Zhongyi, et al. 179,
( 245 )
L ] [6] L.
(1] »1995,10(6) : 71-75.
[Jl. ,2004,30(A02) :244-252. [7]
[2] . Ll [D]. .2009.
,2009,27(3) :91-93. [8] s . HEC [Jl.
[3] Medina J, Guida H N. Stabilization of lateritic soils ,2010,32(9) :148-149.
with phosphoric acid[ J]. Geotechnical and Geological [9] , R ,
Engineering, 1995, 13(4) . 199-216. [Jl. ,2009,30(8) :2286-2290.
[4] Tomohisa S, Sawa K, Naitoh N. Hedoro hardening [10] s s [1l.
treatment by industrial wastes[ ] ]. Zairyo/Journal of the ,2001,67(1) :27-29.
Society of Materials Science Japan, 1995, 44 (503): [11] s . [Jl.
1023-1026. ,2001,17(2) . 44-46.
[5] Zalihe N, Emin G. Improvement of calcareous expan- [12] s ,
sive soils insemiarid environments[J]. Journal of Arid [Jl. , 2006, 34
Environments, 2001,47(4) :453-463. (2):141-143.



