Dispersive-Soils - Identification and use
SYNOPSIS

Soils prone to dispersion are problematic both as foundation material and as fill material in the construction of hydraulic earth structures.  In view of catastrophic effect of failure of such earth structures, great care has to be exercised in evolving a dependable test for identifying those soil variables responsible for inducing dispersive nature of the soils.  This paper deals with the physical and chemical tests currently in practice for identification of dispersive soils, factors influencing soil dispersivity and treatment of dispersive soils. 

INTRODUCTION

Dispersive soils are claey silty soils, which are highly susceptible to piping by a process of colloidal erosion.  These clays have a predominance of dissolved sodium cation in the pore water, whereas ordinary, erosion resistant clay has calcium and magnesium as the dominating dissolved cations.  They are eroded by a process in which the individual colloidal clay particles go into suspension in practically stilled water. 

Dispersive clays can not be differentiated from ordinary erosion resistant clays by the routine civil engineering tests. Engineering problems occur when dispersive soils are used as construction and/or foundation materials.  Problems due to dispersive soil occur frequently on earth dams, earth embankments, irrigation canal banks, foundations etc.  The damage could be any combination of surface erosion, piping, slaking, fully erosion etc.  A number of earth dams have failed due to serious piping erosion, tunneling erosion and surface erosion mainly due to presence of dispersive soils.  The piping and tunneling erosion occur during the first reservoir filling.  The surface erosion is caused by rainfall run-off.  The typical dispersive soil piping failure in homogenous earth dams starts with a very small initial leak in a narrow crack, which erodes in a few hours into a tunnel of substantial diameter.  The initial narrow crack may occur due to drying and shrinkage of the plastic material, differential settlement, earthquake, and hydraulic fracturing, geological weakness in the foundation or merely poor compaction.

Dispersive soils contain clay fraction, which has high potential for a dispersive state when the soil mass interacts with water. The dispersion occurs when the repulsive force between individual clay particles exceed the attractive forces (Vander Waals attraction) so that when the clay mass is in contact with water, individual clay particles are progressively detached from the surface and go into suspension.

CONCLUSIONS

1 Two tests are used to identify dispersive clays in the laboratory viz.:

· Pin hole test

· Crumb test

Only pin hole test is conclusive and is sufficient for identification of dispersive soil, as per United states Bureau of reclamation. 

2 Higher values of sodium concentration and pH and lower values of total dissolved salts promote soil dispersivity.

3 If the permeability in dispersive soils is one foot per year or less, the dispersive soils can be used in embankments safely.

4 Soil containing Montmorillonite clays are prone to dispersion.

5 Salt, hydrated lime, gypsum, alum and flyash may be used to treat dispersive soils.

6 Dispersive soil can be used as fill material by keeping placement moisture content on the wet side of the optimum moisture content. Compact soil in thinner layer using pneumatic tampers etc. to obtain a high degree of density and bond with structure/foundation rock. 

7 Increase frequency of density and moisture control tests.

8 Closely observe compacted surface for crack formation and take measures for prevention/correction of moistures by appropriate methods.

9 Seal effectively surface cracks in foundation rock by slush grouting.

