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Coduto p.46

Soil Investigation!!       Sub-soil Exploration!!
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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

L3/P10
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Soil sampling

Two types of samples may be obtained
Disturbed samples
Undisturbed samples

A disturbed sample is one obtained with no attempt  to retain the in-place 
structure, however  there is no change in the constituents/composition.

In a strict sense no sample is perfectly undisturbed, what we mean is that 
the disturbance is small

The samples must be representative (disturbed or undisturbed)
Both disturbed and undisturbed samples are collected as the bore-hole 

proceeds

L4/P1
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The kind of samples that should be obtained from an exploratory drill hole depend 
on the purpose for which the exploration is made.

Mechanical properties of the disturbed soil samples are significantly altered by 
the sampling process. For determination of stress~strain characteristics or density 
of the soil strata we need samples that have undergone negligible deformation 
during sampling. Such samples are called undisturbed, although a certain amount 
of disturbance is regarded as inevitable.

L4/P2

Disturbed samples can be used for
Visual observation and classification
Grain size analysis
Sp.Gr. determination
Atterberg limits determination
Organic content determination
Chemical tests (pH, chloride, Sulfate etc.)

Undisturbed samples are required for
Consolidation test
Shear strength (Direct shear, Unconfined 
compression, Triaxial test)
Permeability, Hydraulic conductivity

For proper identification and classification, representative samples are required. A 
representative sample is one that contain all the constituents in their proportions. 
Such samples are adequate for visual classification, mechanical analyses, 
determination of Atterberg limits, Unit weight/Sp.Gr of solid constituents, 
chemical/organic content etc.
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When a borehole is extended to a predetermined depth, the drill 

tools are removed and the sampler is lowered to the bottom of the 

borehole.

The sampler is driven into the soil by hammer blows to the top of 

the drill rod.

The standard weight of the hammer is 140 lb (622.7 N) and for 

each blow the hammer drops a distance of 30 in (0.762 m). The 

number of blows for three 6” (152.4 mm) intervals of the spoon are 

recorded. The number of blows required for the last two intervals 

are added and is termed as the N-value (or SPT-N or Standard 

Penetration Number) at that depth.

The sampler is withdrawn, the shoe and coupling are removed and 

the soil sample recovered from the tube is collected (disturbed 

sample). 

SPT and disturbed sampling

L4/P4
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Field Tests / In-situ Tests

Standard Penetration Test
Vane Shear Test
Cone Penetrometer Test
Pressuremeter Test
Dilatometer Test
Dynamic Penetration Tests (DPL, DPM, DPH, DPSH)

L5/P1
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Coduto/Geotechnical 

Engineering, Principles and 

Practice/p71Advantages

Simple equipments
Low cost
Do not require much expertise 
for field operations
Disturbed samples are collected

Disadvantages

Much variation in the results 
i.e. poor repeatability

L5/P2

Standard Penetration 
Test (SPT)
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ASTM D3441

Photograph of a 
cone penetrometer

L6/P1
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 CPT is a useful means to determine the soil profile. Since it retrieves data 
continuously with depth (with electric cone) or at very close interval (with 
mechanical cone), CPT can detect thin layers in stratigraphy.  Sometimes use of CPT 
in the first phase facilitate better specification for boring and sampling in the 
second phase.

 It is also less prone to error due to automated operation of the equipment and 
electronic data recording.

Advantages of CPT

Disadvantages of CPT

 No soil sample is recovered. So no opportunity to inspect the soils.
 The test is unreliable or unusable in soils with significant gravel content.
 Although the cost per foot of penetration is less than that for borings, it is 

necessary to mobilize a special rig to perform the CPT.  CPT at a certain site may not 
be possible from the point of equipment mobilization.

L6/P7
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Vane Shear Test
L6/P17

Field Vane

Hand Vane
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L6/P19

Advantages and Limitations of Field Vane Shear test 

Undrained shear strength, pre-consolidation pressure and OCR can be determined 
using appropriate correlations.



Slope

Slope Stability Analysis

Potential 
rupture/failure 
surfaces
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As engineer we need to ensure the safety of a slope through determining the factor of safety. The factor of safety is 
defined as

d

f
s

τ

τ
F 

Fs = Factor of safety with respect to strength
tf = Average shear strength of the soil
td = average shear stress developed along the potential failure surface

Where

Factor of Safety
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