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Exploratory Borings : Techniques and Equipments

 Auger boring 
 Wash boring
 Rotary drilling
 Percussion drilling

Boring methods

Boreholes are required to

Collect soil samples (disturbed or undisturbed)
Perform field tests  
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Auger boring :Simplest way to make a hole in the ground

(1) Hand operated             

Post hole Auger Helical auger

Different types of Augers

Used for making holes of low depths (3 ~ 5 m)
Usually used for projects like railroad, 

highway, airport construction
Casing are used for soils if boreholes will not 

stand unsupported
Soil samples are highly disturbed
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Hand Auger L3/P3
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(2) Machine operated (continuous flight auger) (a) Solid stem (b) Hollow stem
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Boreholes up to about 60-70 m (200-230 ft) can be made.
Sections are usually 1-2 m (3-6 ft) long
Common solid stem augers : OD- 2-5/8 in., 3-1/4 in, 4 in, 4-1/2 in
Common hollow stem augers (ID x OD) : 2.5 in x 6.25 in, 2.75 x 7 in, 3 in x 8 in, 3.25 x 9 in

Bowels/PGPS/p.177
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Wash boring
• A casing (≈ 2-3m long) is driven 

into the ground.
• The soil inside the casing is 

removed by means of a chopping 
bit attached to a drill rod.

• Water is forced through the drill 
rod and exits at a very high 
velocity through the openings at 
the bottom of the chopping bit.

• The water carries up the 
fragments of soils through the 
annular space between the casing 
and wash pipe. The water 
overflows the top of the casing 
through a T-connection.
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• At specified depths SPT test or sampling can be done. For this purpose the 
drill rod is removed and SPT spoon or Shelby tube is attached to the bottom 
of the drill rod.

Video-Wash boring

Video
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Cutter / Chisel Water Jet Exiting Cutter Head

Wash boring…….contd.

Opening for 
water jet
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Rotary drilling

• A rapidly rotating drilling bit 
attached to the bottom of the drill 
rod cut and grind the soil. Usually 
the equipment is truck mounted.

• The soil particles are removed by 
circulating water or drilling fluid 
similar to that in wash boring.

• For sampling the drilling rod is 
raised and replaced by a sampler.

• Boreholes of 2-8 inch diameter 
can easily be made
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Percussion drilling

• Usually used to make boreholes in hard soil and rock.
• A heavy drilling bit is alternately raised and dropped to 

chop/grind the underlying hard material. 
• The chopped particle are brought up by water circulation.
• The bore hole may be kept dry except for a small amount of 

water that forms a slurry with the material ground up by the bit.
• When ground material/slurry accumulates, the drilling tools are 

removed from the hole and the slurry is cleaned out with a 
bailer.

• Not suitable for site exploration if intact samples are to be 
obtained for identification and testing.
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Bore-log
The detailed information gathered 
from each borehole is presented in a 
graphical form termed as ‘boring log’ 
or ‘bore-log’

A bore-log usually contains:
1.  Name and address of drilling company
2.  Project name & Location of site
3.  Date of boring
4.  Bore-hole number and type of boring
5.  Sub-surface stratification
6.  RL of GL and elevation of water table 
7.  SPT-N value
8.  Number, type and depth of soil 

sample collected
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BH1 BH2 BH3

Fine to medium sand

Clayey silt

Light grey 
silty clay

Silty clay

Dark grey Clay
Organic content
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 POND-1 POND-2

Dark grey clay

Dark grey clay

Fig.1   Geological profile along the boreholes

LL=33
PL=26
PI=7

LL=74, PL=39, PI=35Loss on 
burning
= 33.7%

c=0, f =35.90

w=47%, Gs = 2.76, Cc =0.39
Cr =0.05, e0 =1.36, qu =33~57 
kPa
gd =11.0~11.5 kN/m3

Light brown clay w = 28%, Cc = 0.16, Cr = 
0.03 e0 = 0.75, qu = 180~220 

kPa gd = 15.0~15.5 
kN/m3

w = 38~42%
qu = 50~67 
kPa
gd =11.9~12.3 
kN/m3
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Selected site for a gas plant
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Observation of Water Table

Das/PFE/p.108
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See Fig. on next page
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Das/PFE/p.108
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Das/PFE/pp.108-109
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Das/PFE/pp.110


