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ABSTRACT 

Seepage is an unavoidable problem for most of civil engineering projects, especially when soil is concerned, 

e.g. earth dams, river dykes and underground works. Appropriate solution of seepage problem is an important 

condition to guarantee the safety and normal operation of these projects. There are various methods for 

controlling seepage like use of geosynthetic material, compaction of soil, grouting, use of fly ash. Selection of 

method will depends upon many factors such as properties of soil, purpose of seepage retention, coast and site. 

However in Konkan region heavy rainfall is occur but there is problem of water storage in fields or in dams, 

reservoirs due to more permeability. Thus the aids are required to develop which reduces the permeability. 

In present study we focused on increasing seepage retention capacity of soil by using this method and checked 

the suitability and economy of the various methods especially in Konkan region. 

 

I. INTRODUCTION 

 

General: 

Irrigation and water storage is a major issue in Konkan region and reducing  wastage through seepage is an 

essential feature of preserving this valuable resource. The behaviour of every soil system is different. Gravels 

and sands have high permeability and silty clays are low. It is therefore important to classify the soil to be used 

and know its permeability.  

Seepage: 

Seepage is flow of water through soil pores resulting in soil failure or is a Measure of how easily fluid water can 

pass through a porous medium. If fluid pressures in a soil deposit are uniformly increasing with depth according 

to  then hydrostatic conditions will prevail and the fluids will not be flowing through the soil. zw is 

the depth below the water table. However, if the water table is sloping or there is a perched water table as 

indicated in the accompanying sketch, then seepage will occur. For steady state seepage, the seepage velocities 

are not varying with time. If the water tables are changing levels with time, or if the soil is in the process of  

consolidation, then steady state conditions do not apply. 

Darcy's law 

Darcy's law states that the volume of flow of the pore fluid through a porous medium per unit time is 

proportional to the rate of change of excess fluid pressure with distance. The constant of proportionality includes 

the viscosity of the fluid and the intrinsic permeability of the soil. 

 

 

http://en.wikipedia.org/wiki/Darcy%27s_law
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II. COMPACTION 

 

Many types of earth construction, such as dams, retaining walls, highways, and airport, require man-placed soil, 

or fill to compact a soil, that is, to place it in a dense state. The dense state is achieved through the reduction of 

the air voids in the soil, with little or no reduction in the water content. This process must not be confused with 

consolidation, in which water is squeezed out under the action of a continuous static load. 

Objectives: 

Decrease future settlements 

Increase shear strength 

Decrease permeability   

Laboratory Compaction: 

The fundamentals of compaction of fine-grained soils are relatively new. R.R. Proctor in the early 1930’s was 

building dams for the old Bureau of Waterworks and Supply in Los Angeles, and he developed the principles of 

compaction in a series of articles in Engineering News-Record. In his honor, the standard laboratory compaction 

test which he developed is commonly called the proctor test. 

Purpose: 

The purpose of a laboratory compaction test is to determine the proper amount of mixing water to use when 

compacting the soil in the field and the resulting degree of denseness which can be expected from compaction at 

this optimum water 

Impact compaction: 
The proctor test is an impact compaction. A hammer is dropped several times on a soil sample in a mold. The 

mass of the hammer, height of drop, number of drops, number of layers of soil, and the volume of the mold are 

specified. 

 

III. GEOTEXTILES 

 

Geotextiles can be simply defined as "a textile material used in a soil  environment" and include woven and non-

woven polymeric materials and natural materials, such as jute, manufactured using textile processes. Geotextiles 

are usually made from one of the four synthetic polymers: polyamide, polyester, polyethylene, and 

polypropylene or natural materials.   Geosynthetics have proven to be among the most versatile and cost-

effective ground modification materials. Their use has expanded rapidly into nearly all areas of civil, 

geotechnical, environmental, coastal, and hydraulic engineering. Based on manufacturing process, geotextiles 

can be categorized as woven, nonwoven, or knitted. 

 Types of Geotextiles: 

  Major three types of Geotextiles are use in construction are, 

1.Geomembrane: 

Geomembranes stand for another form of geosynthetics and are applied mainly for linings and covers of liquid 

or solid-storage facilities. These are basically a resistant material, in the shape of manufactured sheet, which 

may be synthetic or bituminous. Therefore, the main task is as a liquid or vapour barrier and is also applicable 

for various applications. Applied for decorative water feature application and land design and recognized as 
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flexible geomembranes as liners. This is because of the reality that the flexible geomembrane is cheap and 

flexible for many design ideas, besides having water containment capabilities. 

2.Geogrids: 

Geogrids are polymeric structures rather than being a woven, nonwoven or knit textile fabric, in their 

unidirectional or bidirectional format. They are made in the form of manufactured sheet, including a regular 

network of integrally associated parts, which may be linked by extrusion, bonding or interlacing, whose 

openings are larger than the constituents, made into a extremely exposed, network like arrangement, i.e. they 

have large apertures. They work as reinforcement materials.   Coated polyester geogrids have been broadly 

applied in soil stabilization and  geotechnical reinforcement uses. 

3.Geofilters: 

Geonet are normally made by uninterrupted extrusion of corresponding sets of polymeric ribs at acute angles to 

one another. When the ribs are opened, relatively large apertures are shaped into a netlike pattern. Their pattern 

work is mostly applicable in the drainage area. Nearly all geonets are made of polyethylene. Geonets are the 

most recently introduced members of the geosynthetic family. They are grid-like materials, however, distinct, 

from geogrids by virtue of their function. They do have considerable strength but are used mostly for drainage 

purposes. All geonets are made of polyethylene. 

Therefore by comparing above types, Geomembranes are essentially impermeable polymeric lining materials 

used as fluid barriers in geotechnical engineering applications. Geomembranes can have a smoother or textured 

surface. The textured surface provides enhanced friction characteristics which can be important in certain 

applications . 

Applications Of Geomembrane : 

 Underground Storage Tanks. 

 Tunnel Waterproofing. 

 Waste Ponds. 

 Retaining Wall. 

 Embankment. 

 Canal Lining. 

 Advantages  Of  Geomembrane : 

Space savings-  

Sheet-like, geosynthetics take up much less space in a landfill than do comparable soil and aggregate layers. 

Cost saving- 

Geosynthetic materials are generally less costly to purchase, transport and install than soils and aggregates. 

Construction timing- 

Geosynthetics can be installed quickly, providing the flexibility to construct during short construction seasons, 

breaks in inclement weather, or  without the need to demobilize and remobilize the earthwork contractor. 

Material availability- 

Numerous suppliers of most geosynthetics and ease of shipping insure competitive pricing and ready availability 

of materials. 
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Environmental sensitivity – 

Geosynthetic systems reduce the use of natural resources and the environmental damage associated quarrying, 

trucking, and other material handling activities. 

 

IV. CONCLUSION 

 

 All the above explained methods were quite effective  

 But the most economical and effective method of reducing seepage in konkan region according to our 

studies is use of  Geomembrane.  
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