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Planning for Field Investigations

 The initial phase of field investigations should consist of 
detailed review of geological conditions at the site and in its 
general environs.  This should include a desktop study of 
available data including remote sensing imagery, aerial 
photography, and a field reconnaissance.

 To the extent possible, borings should be supplemented by 
lower cost exploration techniques such as test pits, probes, 
seismic refraction surveys, and electrical resistivity surveys.





Field Reconnaissance

 Inspection of nearby structures to determine their performance 
with the particular foundation type utilized. If settlement is 
suspected, the original structural plans should be reviewed and 
the structure surveyed by using the original benchmark.

 For water crossings, inspection of structural footings and the 
stream banks up and downstream for evidence of scour. Take 
careful note of the stream bed material. Often large boulders 
exposed in the stream but not encountered in the borings, are 
an indication of potential subsurface obstructions to pile 
installation.

 Recording the location, type, and depth of any existing 
structures or abandoned foundations that may infringe on the 
new highway facility.

 Relating site conditions to the proposed boring operations. 
Record potential problems with utilities (overhead and 
underground), site access, private property, or obstructions.
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Discontinuous or single flight auger 
borings and bucket auger borings.
 Types

 Discontinuous flight augers have 
diameters ranging from 0.25 to 3 
ft (0.075 to 1 m)

 Bucket augers have diameters 
ranging from 1 to 8 ft (0.3 to 2.5 
m).

 A casing is generally not used
 Depth Limitations

 Not recommended for boreholes 
deeper than 35 ft (10 m), or 
where the hole may cave-in 
during the excavation of loose or 
soft soils, or when the boring is 
below the groundwater table.

 In firm stiff clays, discontinuous 
auger borings can be performed 
to depths in excess of 35 ft (10 
m).



Continuous flight 
auger borings
 Types of continuous flight augers

 Solid stem
 The solid stem auger must be 

removed from the borehole to allow 
access to the hole for insertion of 
sampling or testing devices.

 Because the auger must be 
periodically removed from the 
borehole, a solid stem auger is not 
appropriate in sands and soft soils or 
in soil deposits where groundwater is 
close to the surface.

 Hollow stem.
 Has a circular hollow core that allows 

for sampling through the center of the 
auger.

 Auger acts like a casing and allows 
for sampling in loose or soft soils or 
when the excavation is below the 
ground water table.

 A plug is necessary when hollow 
stem augers are advanced to prevent 
cuttings from migrating through the 
hollow stem. The plug is removed to 
permit SPT sampling.

 In loose sands and soft clays 
extending below the water table, 
drilling fluids are often used to 
minimize and mitigate disturbance 
effects and keep the hole open.



Wash Type Borings
 Wash-type borings use circulating drilling fluid 

(e.g., water or mud) to remove cuttings from the 
borehole.

 Cuttings are created by the chopping, twisting, 
and jetting action of the drill bit that breaks the 
soil or rock into small fragments.

 Tri-cone bits are often used in dense soil or soft 
rock. If bentonite or a polymeric drilling mud 
cannot be used to maintain an open borehole, 
casings are often used to prevent cave-in of the 
borehole.

 The use of casing will require a significant 
amount of additional time and effort but will result 
in a protected borehole.

 When drilling mud is used during subsurface 
boring, it will be difficult to classify the soil from 
the auger cuttings because of contamination with 
the mud. Also, the outside of samples may 
become coated with drilling mud.

 The properties of the drilling fluid and the quantity 
of water pumped through the drill bit will 
determine the size of particles that can be 
removed from the boring with the circulating fluid.

 In formations containing gravels, cobbles, or 
larger particles, coarse material may be left at the 
bottom of the boring.

 In these instances, cleaning the bottom of the 
boring with a larger diameter sampler (such as 
the 3 in (75 mm) OD split barrel sampler) may be 
needed to obtain a representative sample of the 
formation.



Soil Boring Methods



Rock Core Drilling

• Done with with either 
tungsten carbide or 
diamond core bits

• Use a double or triple tube 
core barrel when sampling 
weathered or fractured 
rock

• Used to determine Rock 
Quality Designation



Rock Boring



Disturbed and Undisturbed Samplers

 Disturbed Sampling
 Provides a means to evaluate stratigraphy 

by visual examination and to obtain soil 
specimens for laboratory index testing. 

 Disturbed samples are usually collected 
using split-barrel samplers

 Shallow disturbed samples can also be 
obtained by using hand augers and test 
pits.

 Samples obtained via disturbed sampling 
methods are generally used for index 
property testing in the laboratory. They 
should not be used to prepare specimens 
for consolidation and strength tests.

 Undisturbed Sampling
 Undisturbed soil samples are required for 

performing laboratory strength and 
consolidation tests on cohesive soils 
having consistencies ranging from soft to 
stiff.

 High-quality samples for such tests are 
particularly important for approach 
embankments and for structural 
foundations and wall systems that may 
stress compressible strata.

 In reality, it is impossible to retrieve truly 
undisturbed samples since changes in the 
state of stress in the sample occur upon 
sampling and removal of the sample from 
depth.

 Due to cost and ease of use, the thin-
walled Shelby tube is the most commonly 
used sampler for obtaining relatively 
undisturbed samples of soft to stiff fine-
grained soils.



Types of Disturbed Samplers



Plotting 
Atterberg 
Limits



Samplers for 
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Undisturbed Samplers



Other Exploratory Techniques
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Questions?
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