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⦿ Site Exploration
⦿Bearing Capacity of Soil
⦿ Site Exploration Techniques
⦿Foundation Types





– Understand project and site
– Identify possible foundation alternatives
– Conduct soil investigation
– Characterize site
– Engineering analysis to evaluate alternatives
– Develop recommendations and write reports
– Monitor design, construction and performance



 Geotechnical Engineering
 Geotechnical engineering, also

known as geotechnics, is the branch
of civil engineering concerned with
the engineering behavior of earth
materials. It uses the principles and
methods of soil mechanics and rock
mechanics for the solution of
engineering problems and the
design of engineeringworks

 Site Exploration
 Gathering information regarding

the type and nature of soil at the
site for designing safe, sound and
economical foundation for a
structure



 To evaluate the general suitability of the site for 
the proposed project

 To fix the value of safe bearing capacity
 To select an economical and safe type of 

foundation
 To fix the depth of foundation
 To predict the likely settlement
 To know the underground water level
 To forecast the difficulties likely to be encountered 

during construction



 Nature of the deposit (Geology, recent history 
of filling etc.)

 Depth, thickness and aerial extent of each soil 
stratum

 Location of ground water table
 Engineering properties of soil
(shear strength, compressibility, permeability)



Interpretation of data obtained through soil
exploration generally provides information to
decide on:

 Type of foundation
 Safe load capacity of foundation
 Settlement of foundation
 Causes of settlements, tilts and cracks in the 

existing structures
 Identification and solution of excavation 

problems



• The planning of site investigation aims at
obtaining the maximum information with 
minimum investment.

• There are mainly two methods: indirect and 
direct, consisting of four phases of obtaining the
required information 
investigation. Phase-1

from a subsurface 
includes the indirect

method while the other three phases are 
included in the direct method.



Phase 1: Indirect Method
• Obtaining available information: Phase I (i.e.
collection of geologic map, topographic map,
aerial photograph, soil survey report, hydrological
data etc.)

•Phase II, III & IV: Direct Method



Field reconnaissance: Phase II
First examination of the area by the engineer
along with other specialist such as geologist, 
geotechnical engineer, land-survey etc.

The principal jobs are:
• To study the existing structures for its 
foundation construction, defects, cracks
• Identify exposed soil profile and rock outcrop
• To locate high water marks on bridge abutment
• Gather history of flood and scour level from local 
people



Preliminary Investigation: Phase III
This stage should undertake the following
steps:
• Thorough understanding of geology of site
• More details of the subsoil strata like
thickness of the individual strata by performing
bore holes.
• Detailed Investigation



Detailed investigation: Phase IV
• Planning and execution of open pits and/ or
additional boring, as dictated by the
preliminary investigation
• Collection of soil samples for laboratory tests
• Field tests including sounding, probing and
geophysical tests



The following factors are to be considered in a 
site investigation:

1. Cost of Exploration: The cost of subsoil
investigation depends on the extent and scope
of the work to be done. However, as a general
guide line the cost of the investigation should be
estimated as 0.05 to 0.2 % of the total cost of
the project or 0.5 to 1% of the cost of the
structure.



2. Number and location of exploratory boring: 
Both the number and location of borings is 
governed by the degree of sensitivity of the 
structure to be built. In exploration of areas of 
limited extent, the number of borings should 
preferably be not less than 4 and should 
preferably be located near the corners of the area.
For large projects usually a grid system is used
for the borehole locations



3. Spacing of boring
The spacing of boring depends on the subsoil
condition of the site. For uniform soil condition,
spacing between the borings is more. Where as,
for erratic or non-uniform soil conditions
borings are usually closely spaced.



4. Depth of boring 
Depth should be such as to give adequate
information about changes in properties of 
underlying strata



1. Test pits
2. Probing
3. Sub-surface sounding
4. Boring
5. Geo-physical method



- Cheap method of investigation to shallow depth

- Allows visual inspection of strata

Limitations: undisturbed sampling difficult, 
collapse in granular soils or below ground water 
table.

hole dug by geotechnical engineers to visually evaluate ground conditions



Fig. Test Pits



Fig. Test Pit 
Arrangement



 Steel bar (25-40 mm dia.) with a pointed end 
driven in the ground

 Method suitable for soft soil
 Rough idea of nature of strata obtained from the 

number of blows required
 Results cannot be completely relied upon



Fig. Probing Instruments



Measuring the variation in resistance offered by the
soil with the depth by means of penetrometer
Penetrometer: Mild steel cone fitted to steel rod 
or Standard Split Spoon Sampler
Test methods are:
- SPT test: Standard penetration test
- DCPT : Dynamic cone penetration test
- CPT: Static Cone Penetration Test
- Plate Load Test



Fig. Schematic Diagram of SPT Setup.



 Penetrometer driven in the ground with
 650 Newton weight (63.5kg)
 from a height of 750 mm (30”)

 Number of blows required = N value of soil
 N values correlated with engineering properties



 Raise and drop the hammer 0.76m successively 
by means of rope and cathead, using no more 
than two and one fourth wraps around the 
cathead.

 The hammer should be operated between 40 
and 60 blows per minute and should drop 
freely.

 Record the number of blows for each 0.15 m of 
the penetration.

 The first 0.15 m increment is the ‘seating’ drive.

















Depending on the structure and arrangement of the
soil sampled as compared to the insitu, soil samples
may be classified as:
1. Undisturbed Sample: A sample is said to be 

undisturbed if all the constituents of the sampled 
soil are present in the sample in the similar 
arrangement and structure. That is the soil sample
is the replica of the insitu soil.

2. Disturbed Sample: A soil sample is considered as
disturbed while any sort of disturbance occurs in
it.



The maximum load per unit area which the soil can 
carry without yield or displacement

Commonly used terms:
1. Ultimate bearing capacity: It is the maximum

pressure that a foundation soil can withstand 
without undergoing shear failure.

2. Net ultimate Bearing Capacity: It is the maximum 
extra pressure (in addition to initial overburden 
pressure) that a foundation soil can withstand 
without undergoing shear failure.



3. Safe bearing capacity: It is the safe extra load the 
foundation soil is subjected to in addition to
initial overburden pressure

4. Allowable Bearing Pressure: It is the maximum
pressure the foundation soil is subjected to 
considering both shear failure and settlement.



 Increasing the depth of footing
 Drainage
 By blending granular material
 By confining the soil in an enclosed area
 By driving sand piles

Reduces excess water in the soil

Improves particle interlock and friction

Restricts lateral movement of soil





The lowest part of a structure which
provides a base for transmitting the
loads on the structure to the soil
below.
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To distribute weight of the structure over large 
area

To prevent unequal settlement
To provide a level surface
To increase the stability of the structure by 

preventing overturning
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Foundation

Deep 
Foundation

Piles Cofferdams Caissons

Shallow 
Foundation

Spread
Footing

Grillage 
Foundation

Eccentri 
cally 

Loaded 
Footing

Combined
Mat or
Raft
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 Load of Structure
 Soil Condition
 Surroundings
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 Distributes structural loads to the earth
at relatively shallow depth below the GL.

 A shallow foundation system generally
used when
 the soil c lose to the ground surfac e has

su f f ic ie nt beari ng capac ity , an d
 u n d e r l y i ng w e ake r s t rat a d o n o t re s u l t in

undue s et t lemen t .

 The shallow foundations are commonly
used most economical foundation
systems.
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 Base of the member transmitting load to soil
is made wider so as to distr ibute the load over
wider area.

 Broadly speaking, all types of shallow
foundations can be referred to as spread footing
foundations .

 However, from design and construction point
of view, they have been designated separately .

 Types:

 Wall footings
 Column footings
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 Excavation
 Leveling and Dressing
 Brick Flat Soling
 C.C. Layer
 Formwork
 Reinforcement
 Concrete Casting
 Removal of formwork
 Curing
 Backfilling
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 Temporary construction provided for
laying cast- in- situ concrete to required
shape.

 Support the concrete member until it
cures sufficiently to become self
supporting.

 Types:
 steel
 timber

54



Steel Shuttering
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Wooden Shuttering



⦿ Ab l e to be e r e c t e d and de - s hut t e r e d f a s t .

⦿ G o od co n c re t e qu a l i t y and s urf a c e f i ni s h 
a c hi e v e d .

56

ca n be 

⦿ S h o u l d be r i g i d l y c o n s t r u c t e d and e f f i c i en t l y p r
o p p e d a n d b r a c e d to w i t h s t a n d a l l t y p e s of d e a d and
l i ve l oa d s d u ri n g c o n s t r uct i o n .

⦿ Sho ul d be as l i g ht as p o s s i b l e .

⦿ Sho ul d r e s t on f i r m b a s e .

⦿ T he j oi n t s in t he f o r mw o r k s ho u l d be t i g ht a g a i n s t 
l e a k a g e of ce me n t g r out .

⦿ T he m a t e ri a l of t h e fo r m w or k s ho ul d be che a p ,
e a s i l y a va i l a b l e and s houl d be s ui t a bl e f or r e us e .

⦿ T he ma t e r i a l of t he fo r mw o r k s ho u l d n ot w a r p or 
g e t di s t or t e d w he n e x p o s e d to t he e l e me n t s .



 Formed when the c.g. of the imposed
loads does not coincide with the c.g.
of the supporting area of base.

 Found when walls or columnsare to 
be placed close to property lines .

 Stability is ensured by:
 offsetting the footings
 providing strap footing
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Stability provided by 
offsetting the footing

58

Stability provided through a cantilever 
beam acting about a fulcrum
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 Consists of thick R. C. C. slab covering the entire 
area of the bottom of the structure like a floor.
 This is a large continuous footing supporting all 
the columns of the structure.
 This is used when soil conditions are poor but 
piles are not used.
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 Warranted for:
 heavy concentrated structural loads 
in site having low bearing capacity
 structure liable to subsidence
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• Soil test

• Shore pile construction

• Excavation

• Form work

• Leveling & Dressing

• C.C. layer construction

• Column positioning

• Reinforcement

• Concrete Casting

• Curing
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Shore Piles
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Excavation
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Leveling



Brick Flat Soling
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C.C. Layer



Damp Proof Course
67

Positioning of Column



Top layer

Bottom layer

Chair
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Column
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Retaining wall with shuttering
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Concrete is 
cast in parts
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