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INTRODUCTION

* Due to climatic variations, in arid and semi-arid regions, the expansive soils undergo large changes in water content up to the active zone depth -thus resulting in cyclic
wetting and drying (W-D) of these soils

 During dry seasons, the loss of moisture from this zone results in an increase in matric suction and the decrease in the thickness of diffuse double layers, thereby causing
the shrinkage of soils and during wet seasons, swelling of soils occurs due to decrease in matric suction and increase in diffuse double layer thickness

* Swelling of expansive soils causes lifting up of lightly loaded structures and formation of cracks in walls of buildings and underground pipe lines whereas shrinkage results
in the formation of desiccation cracks

 Compacted expansive soils, provided as liners and covers for landfills are prone to both swelling and shrinkage. Desiccation cracks formed in the liners and covers due to
continuous W-D cycles have significant influence on their hydraulic performance.

» Effect of sand fraction on compacted expansive soils during W-D cycles was least addressed in the literature

The role of sand fraction on cyclic swell-shrink behavior of compacted expansive soil is studied
* By conducting cyclic swell-shrink tests on compacted expansive soil and expansive soil amended with sand specimens by subjecting it to five W-D cycles
* By performing image analysis studies on digital camera images of specimens after 1%t, 2"d and 5t drying cycles to study the effect of sand content on desiccation crack

formation
RESULTS AND DISCUSSIONS

MATERIALS AND METHODS
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Image analysis
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* Image processing software — ImagelJ Fiji
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* In binary images- black color
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Digital camera and binary Top and Bottom surface images of C100 and C50-S50 specimens: (a) as compacted state
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CONCLUSIONS

* During all W-D cycles, the sand amended specimen showed a reduction in swell potential owing to their reduced water holding capacity

 The vertical, lateral and volumetric deformations decreased for C50-S50 specimens during W-D cycles when compared to the deformations of C100 specimen
 The amount of shrinkage and cracks formed were less in C50-S50 specimen, displaying the capability of sand to arrest the shrinkage and crack formation
* Image analyses revealed that mostly the surface cracks were observed in C50-S50 specimen and the volume of cracks formed were lesser compared to C100 specimen

 These results have implications for the possible use of clay-sand mixtures in geotechnical and geoenvironmental applications such as base liners and covers for landfills
which are vulnerable to high fluctuations in water content




