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Facts and Envisage of Soil Swelling— Shrinkage
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Abstract: Soil swelling— shrinkage is related to change in soil volume with water content in the process of soil drying and

wetting. T he review is summarized in some aspects, such as expression methods of soil volume change. characteristic of soil

crack, water move mechanics in expansive soil ,models of soil shrinkage characteristics curve and related factors affecting soil

swelling— shrinkage. Meanwhile, prospect is noted for future research work.

Key words: soil swelling— shrinkage; characteristics of change; related factors

;Chertkov Ravina

1
1.1 M Cabidoche  Ruya
th - 9 Blokhuis
, Parker, Amos  Kaster!? .22 BEMAEHFIE
1.2 ,
1.2.1  sh3R4% 4z 1.2.3 Kydhssie

® : 20050331
: (30470297)
CHKIL(1977- ), B, EiEaE, £ 2AFLE LR ARG R L E KRS 5@ 0 E T,

Voltz



270 13

,Smile s AMS
1.3 BCS(black cotton soil) ,
AMS (ash modified soil) ,
5 - s
s 3 AMS L
18 E.E.Alonson 2
[91 B
,Logistic R , KM R s
(1 ,
1.4 ) >
, (2)
s . s s )
40% - 60% , 80% "1, s s
, (3) ,
[12]
(B4 C. Di Maio , )
[1s.
, (4)
o , Guido . , .
Musso s
s Richards
HGI; 5 ) )
S.M.Rao 7

[1] Mecgrry D, malafant K W J. Analysis of volume change in unconfined unite of soil[ J] . Soil Science Soc. AM. J., 1987, 51:
290- 297.

[2] Parker J C,D F Amas,D L Kaster. An evaluation of several methods of estimating soil volume change[J]. Soil Sci. Soc.
AM.]J., 1977,41:1059- 1063.

[3] s .. [J]. ,1997,13( 1) : 44- 50.

[4] Chertkov V Y,I Ravina- Modeling the Crack network of sweeling clay soils[J]-Soil Sci- Soc- AM. J. , 1998,62: 1162~
1171.

[5] Cabidoche K M, S Ruya-. Field shrinkage curve of a swelling clay soil: analysis multible structural swelling and shrinkage
phases in the prisms of a Vertisol[J]. Aust.J. Soil. Res., 2001, 29: 143 160.

[6] Blockhuis W A.Morphology and genes is of vertisols[A]. Trans.of 12th Intern- Cong- of Soil Sci Symposium[C]. New
Delhi, 1982.23- 47.

[7] .. [J]. , 1994, 17(1): 71— 77.

[ 8] , . [J]. , 2003, 40(3): 471- 474,

[9] E E Alonso,J Vaunat, A-Gens. Modelling the mechenical behaviour of expansive clays[J] . Engineering Geology, 1999,
54:173- 183.

[ 10]  Yanjun Du,Shenglin Li, Shigenori Hayashi- Swelling— shrinkage properties and soil improment of compacted expansive
soil ,Ni — Liang highway, China[ J]. Engineering Geology, 1999, 53:351- 358.
( 273 )



1 273
3.6.3 RAMEAZTHIH (2) :
, K, , ,
2, DT ’ ’
" , ,
K,= Z y_ 399x 3.5+ 22.618x 7+ 58. 188x 3. 934: 5905 1.5
>, 73.50% 3.5+ 32.302x 1.412 (3
s 100 cm 100 em G20
3.6.4
M ,— M,
ezﬁ—z' 2 -~ 0.148 5
2 >N
N 78. 84 kPas [0] = 120 P ’
Omax/min= Z (1£ 6_6): e= 101 ! ( ) ’ ’
L L 50. 6 kPa> 0 ,
4 ] 9 9
s 20% ,
(D , ,
R C20, 20 c¢m, R
Hmin= 0.2% P B
[1] — [M]. : ,1996.
[2] . [M]. : ,2000.
[3] , . [M]. : , 2004.
[4] JTJ015- 91, [S].
[ 5] s . [M]. : , 2001.
[ 6] s . [J]. , 2001, (5): 66— 68.
( 250 )
[4] Bjoen Klove.Erosion and sediment delivery from peat mines[J]. Soil &Tillage Research, 1998,45: 199- 216.
[ 5] , , . [J]. ,2000, 14(4) :6- 11.
[6] F BS Kaihura, [ K Kullaya, M Kilasara, et al. Soil quality effects of accelerated erosion and management systems in three
eco— regions of Tanzanial J] - Soil & Tillage R esearch, 1999, 53 : 59— 70.
[7] R K Misra,P C Teixeira. T he sensitivitu of erosion and erodibility of forest soils to structure and strength[ J]. Soil &
Tillage R esearch, 2001, 59 : 81— 93.
[ 8] , . [M]. : , 1995.
( 270 )
[11] Virmanism S M, K L Sahraw at, J R Burford. Physical and Chemical Properties of Vertisols and their M anagement
[A].Trans.of 12th.Intern. Cong-of Soil Sci Symposium[C]. New Delhi. , 1982. 80— 92.
[12] M cCormack D E, Wilding L P. Soil Propertisrties influencing swelling on Canfield and Geeberg soils[J] . Soil Sd. Soc.
Am. Pro(:. N 1974, 39 496— 500
[13] Crescimanno G,Provenzano G. Soil shrinkage characteristic curve in clay soils: Measurement and prediction[ J] . Soil
Sci-Soc-AM. J, 1999, 63: 25— 32.
[ 14] Parker J C ,Amos D L.An evaluation methods of several methods of estimating soil volume change [J]. Soil Sci. Soc.
AM.J.,1977,41: 1060- 1064.
[15] C Di Maio, L. Santoli, Pschavone.volume change behaviour of clays: the influence of mineral composition , pore fluid
composition and stress state[ J| - Mechanics of Materials, 2004,36:435- 451.
[16] Guido Musso. The role of structure in the cha emically induced deformations of febex bentonite[ J]. Applied Clay
Science , 2003,23 : 229 237.
[17] S M Rao. The impact of cyclic wetting and drying on the swelling behaviour of stabilized expansive soils[J].

Engineering Geology, 2001, 60: 223~ 233,



