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Pile Foundations
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Pile Foundations

Pile foundation is generally used when simplespread foundation
at suitable depth is not

possible either because the stratum of requiredbearing capacity
is at a greater depth or steepslopes are encountered. In
compressible soil orwater logged soil or soil of made-up type,
pilesare used with advantage for providing safefoundation for any
type of structure.
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Types of PilesDepending upon their function or use pile may
beclassified into the following types

Bearing Piles

Friction Piles

Sheet Piles Anchor Piles

Batter Piles

Fender Piles

Compaction Piles
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Bearing Piles

Bearing piles are those which are driven into theground until a
hard stratum is reached. Such piles

act as pillars supporting the super-structure andtransmitting
the load down to the level at which itcan be safely borne by the
ground.
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Friction Piles

When piles are required to be driven at a site

where the soil is weak or soft to a considerabledepth, the load
carried by a pile is borne by thefriction developed between the
sides of the pileand the surrounding ground (skin friction).
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Sheet Piles

Sheet piles differ from bearing or friction piles inthat they
are rarely used for furnish verticalsupport but are used to
function as retaining

wall. Sheet piles are used for retaining soil that isliable to
escape laterally when subjected topressure or to enclose the area
required for

some foundation and protect it from the action ofrunning water
or leakage.
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Anchor Piles

When piles are used to provide

anchorage against horizontal pull fromsheet piling walls or
other pulling forces,they are termed as anchor piles.
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Batter Piles

When piles are driven at an inclinationto resist large
horizontal or inclinedforces, the piles are termed as
batterpiles.
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Fender PilesWhen the piles are used to protect concrete deckand
water front structures from the abrasion or

impact that may be caused from the ships orbarges (when they are
tied up at the deck) theyare fender piles. The fender piles are
ordinarilymade of timber.
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Compaction PilesWhen piles are driven in granular soils

with the aim of increasing the bearingcapacity of the soil, the
piles are termedas compaction piles.
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Different Types of Piles
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Classification of PilesDepending upon the material used in their
manufacture

Timber Piles

Concrete Piles

Composite Piles Steel Piles
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Timber Piles

Economical for supporting light structures.

The timber piles are made from timberobtained from trees like
Sal, Teak, Deodar,

Babul, Khair etc., The timber piles may be circular or
square.

Timber piles should be spaced less than60cm centre to
centre.

Maximum load on a timber pile should notexceed 20 tonnes.
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Advantages of Timber Piles

They are economical. They can be driven rapidly and as

such there is great saving in time in

execution of piling work. On account of their elasticity,
timber

piles can be recommended for siteswhere piles are likely to be
subjected

to unusual lateral pressure. They do not need heavy
machinery

and elaborate supervision.
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Disadvantages of Timber

Piles Timber piles must be cut off below the

permanent ground level to preventdecay.

Timber piles cannot be driven in filledup ground without
injury.

They are liable to decay or deteriorateby salt water or
insects.

On account of their restricted length,they cannot be used for
jobs wherelong piles are needed.

They have low bearing capacity.
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Concrete PilesConcrete piles may be classified as,

Pre-cast Piles

Cast in Situ Piles

Pre-stressed Concrete Piles
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Pre-cast PilesPre-cast pile may be defined as a
reinforcedconcrete pile which is moulded in circular, square,

rectangular or octagonal form. The piles are cast andcured in
casting yard and then transported to thesite for driving. They are
driven in a similar manneras timber piles with the help of pile
drivers. Thediameter of the pile normally varies from 35 cm to
65

cm and their length varies from 4.5m to 30m.
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Cast-in-Situ Piles

Cast-in-situ piles are those piles which arecast in position
inside the ground. Since the

pile is not subjected to handling or drivingstresses, it is not
necessary to reinforce thepile in ordinary cases. Reinforcements
arenecessary to be provided in a cast-in-situ

pile, when the pile acts as a column and issubjected to lateral
forces.

C
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Advantages of Concrete Pileswhen compared with Timber

Piles Durability of concrete piles is independent

of the ground water level.

On account of their large size and greater

bearing power, the number of piles requiredfor supporting the
structure is less.

They can be cast to any length, size orshape.

They can be used for marine works withoutany treatment.

Concrete piles can be monolithicallybonded into pile cap or
grillage base.
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Disadvantages of ConcretePiles

They cost much more than timberpiles.

They cannot be driven rapidly.

Concrete piles required elaboratetechnical supervision and
heavydriving machines.

They must be reinforced to withstandhandling stresses.
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Advantages of Cast-in-situPiles

Cast-in-situ piles are cast in exact lengthand as such there is
no wastage of time,money and material as is common inprecast
piles.

They are not subjected to the vibrations dueto hammers, hence
they are sound inconstruction.

Cost of transportation of the piles is nil. They can be made to
bear heavier loads by

adopting simple method.

There is saving in time required for curingas is necessar in
case of recast iles.
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Disadvantages of Cast-in-Situ Piles

They cannot be used under water.

If the piles are to be reinforced, there is every possibilityof
reinforcements getting displaced.

As the concrete has got to be dumped from greatheight, the
quality of work is not appreciably good.

The ramming of the concrete mass cannot be inspected

and as such there is every possibility of the voids beingleft,
rendering the construction unsound.

In uncased piles, green concrete is liable to loose itswater by
coming into contact with the dry soil and henceit may result in
making the pile structurally weak.

Freshly laid concrete in the cast-in-situ pile is more

susceptible to attack by corrosive constituents in the soiland
the sub-soil water.

The driving of adjacent piles may rupture shell-lesscast-in-situ
pile on account of the tensile stresses set upin the ground during
driving.
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Advantages of Precast Piles

They can be cast well before thecommencement of the work
resulting inrapid execution of work.

Their construction can be well supervised

and any defect detected can be rectifiedbefore use.

The reinforcements remain in their properposition and do not get
displaced.

They can be driven under water. The driving of adjacent piles
does not

produce adverse effects upon the alreadydriven pile.

They can be loaded soon after they have
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Disadvantages of PrecastPiles

They are heavy and hence great difficulty isexperienced for
their handling andtransportation.

The exact length of a pile can be rarely bepre-determined and as
such it has to belengthened sometimes, rendering the pileweak at
the joints.

If a pile is found to be too long after driving, it

has got to be cut down which involves extralabour, time and
expense.

They are subjected to driving shocks after theconcrete has fully
set. This may result in

unsound construction.
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Pile Driving

By drop hammer

By steam hammer

By water jets By boring
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Thank You
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