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Fig: Sampling tube with cutting edge 

 

The walls of the sampler should be kept smooth and properly oiled to reduce wall friction in 

order that sample disturbance be minimized. The non-return valve should have a large orifice 

to allow the air and water to escape quickly and easily when driving the sampler. Area ratio is 

the most critical factor which affects sample disturbance; it indicates the ratio of displaced 

volume of soil to that of the soil sample collected. If Ar is less than 10%, the sample 

disturbance is supposed to be small. Ar may be as high as 30% for a thick wall sampler like 

split spoon and may be as low as 6 to 9% for thin wall samplers like Shelby tubes. The inside 

clearance, CI, should not be more than 1 to 3%, the outside clearance Co should also not be 

much greater than CI. Inside clearance allows for elastic expansion of the soil as it enters the 

tube, reduces frictional drag on the sample from the wall of the tube, and helps to retain the 

core. Outside clearance facilitates the withdrawal of the sample from the ground.  

The recovery ratio Lr = Recovered length of sample/ Penetration length of sampler 

Lr = 1 indicates good recovery 

Lr < 1 indicates soil is compressed 

Lr > 1 indicates soil is swelled 
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1.7 STABILIZATION OF BORE HOLE 

For geotechnical engineering purposes the borehole is not drilled to its maximum depth in a 

single operation. The drilling operation is to be stopped at regular intervals for in-situ testing 

and sampling. At all time, the boreholes once drilled must remain as a borehole i.e. the soils 

on the sites of the borehole must not cave in and fill up the borehole. Maintaining the 

integrity of the borehole is known as stabilization of borehole. 

The following methods are commonly employed in practice to stabilize the borehole: 

1. Self supportive.  

2. Stabilizing by filling with water. 

3. Stabilizing by filling with drilling mud. 

4. Stabilizing by casing. 

SELF SUPPORTIVE 

Borehole in clay are usually self supportive. Above the water table such soil has high 

apparent cohesion and below the water table enough undrained shear strength to prevent the 

soil caving in the borehole. 

Silty soil above the water table are also self supportive because of apparent cohesion due to 

negative pore water pressure. Below the water table, negative pore water pressure gets 

eliminated and borehole needs suitable support. 

STABILIZING BY FILLING WITH WATER  

When the GWT is at a higher elevation than that of water in the borehole, water flows into 

the borehole and seepage forces tends to push the soil into the borehole. 

Seepage forces can be used to keep the soil particles in their original position if the direction 

of flow is reversed. This can be achieved by filling the boreholes with water to a level above 

that of GWT. Boreholes in sites and sandy silts can be stabilized by this method. 

STABILIZING BY FILLING WITH DRILLING MUD 

Drilling mud is water with bentonite clay. The stabilizing capacity of a drilling mud lies in 

the fact that it provides a coating of bentonite on the walls of borehole. This coating of high 

plastic material helps coarse grained particle to stick with each other and prevents falling into 

the borehole. Since, the level of drilling mud in the borehole is kept higher than GWT, no 

flow occurs into the borehole. The disadvantage of using drilling mud is that it is messy. 
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3. MULTISATGE WELL POINT SYSTEM 

If the water table must be lowered more than 5 or 6 m but the permeability is relatively low, 

so that the quantity of water per well is too small for economical use of large-diameter deep-

well pumps, a jet-eductor well-point system may be advantageous. The jet-eductor pump, 

located immediately above the well point, is operated by water furnished to the eductor under 

high pressure. The well point is established at the bottom of a casing at least 100 mm in 

diameter, in which are installed the pressure and discharge pipes for the eductor. The casing 

may be surrounded by a filter. 

 

Fig: Well point system 

 

4. VACUUM METHOD  

If the average effective grain size D10 of the soil is smaller than about 0.05 mm, the methods 

of gravity drainage described in the preceding paragraphs fail to produce the desired results, 

because the water is retained in the voids of the soil by capillary forces. However, the 

stabilization of very fine-grained soils can be accomplished at least gradually by maintaining 

a vacuum in the filters that surround the well points (shown in Fig.).  
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Fig: Vacuum tube 

ELECTRO-OSMOSIS METHOD  

The principle of this method has been earlier. It has most often been applied in practice to the 

stabilization of slopes being excavated into cohesion less or slightly cohesive silts below the 

normal groundwater level. The time required to drain such materials by the vacuum method 

may be excessive, especially under emergency conditions. Yet, the materials readily become 

quick under the influence of the seepage pressures directed inward toward the face and 

upward toward the bottom of the excavation. By an arrangement of electrodes similar to that 

shown in Fig., and the application of a suitable potential, seepage pressures due to electro-

osmotic flow can be created in directions away from the faces of the excavation and toward 

the cathodes. The stabilizing influence of these pressures is in many instances spectacular and 

occurs as soon as the current is turned on. In addition there are a progressive decrease in the 

water content of the silt and a corresponding increase in strength (Casagrande 1949, 1962).  

The anodes commonly consist of iron pipes, although reinforcing bars or steel rails have also 

been used. Corrosion is likely to be concentrated at a few points of the anodes; consequently 

the anodes may become discontinuous whereupon the lower portions are no longer effective. 

If the anodes consist of pipes, smaller pipes or rods can be inserted in them to restore their 

continuity. The cathodes may consist merely of iron rods along which the water flows as it 

escapes to the surface, but should preferably be perforated pipes screened for their full length 

to permit easier and more rapid escape of the water. The applied potential is usually on the 

order of 100 volts; the current required for stabilization of even a fairly small excavation is 

likely to be at least 150 amps. The actual power requirements depend on the resistivity of the 

soil and vary considerably. Potential gradients in excess of about 50 volt may lead to 
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excessive energy loss in the form of heat Electro-osmosis causes consolidation of 

compressible soils such as clays. The consolidation is accompanied by the original water 

table and the subgrade level. As often as a sample is taken, the water should be allowed to 

rise in the casing, and the elevation to which it rises should appear in the boring record. 

Excavations in soils with high permeability (k greater than ds) or in very dense mixed-

grained soils of medium permeability (k between and ds) as a rule can be drained without 

undue risk by pumping from open sumps. Under favorable conditions uniform soils of 

medium permeability can also be drained without mishap by pumping from sumps. However, 

this procedure involves the possibility of the formation of boils on the bottom of the 

excavation, associated with underground erosion and subsidence of the area surrounding the 

excavation. To avoid this risk it is preferable to drain soils of medium permeability by 

pumping from well points or filter wells. The drainage of the soil prior to excavation requires 

2 to 6 days. The greatest depth to which the water table can be lowered by drawing the water 

from one set of wells or well points is about 6m. If the bottom of the proposed excavation is 

located at a greater depth, a multiple-stage setup may be used. Two or more header pipes 

must be installed at a vertical spacing not exceeding about 5m. If limitations of space do not 

permit a multiple-stage installation, eductor well points may be suitable. If the depth of the 

excavation exceeds about 15m, it is usually preferable to drain the soil adjoining the site by 

means of deep-well pumps operating within the casings of large diameter wells. 

 

Fig: Elecro- osmosis 

 

 

 




