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ABSTRdCT

The study was coaducted in the Deparffirent of Civil Engineering at Soaargaon

Uaiversity Bangladesh with the objectives to prepare a prcject and &esis with a view

to partial firlfillment of &e requirement for the degree of Bachelor of Science (B.Sc)

in Ciyil Eaglneering. The work is possible for unconditianal co-operatiou of many

people. Structural Design of a building is the responsibility of a civil engineer.

Engneer must keep in mind the economie, aesthetics, safety and otber aspects of any

Foject. This study concenffaies on Canstructisn Methort of Cast in Situ Pite.

Pile foundations are the part of a structure used to carry and transfer the ioad of flre

structure to the bearing ground located at some depth below grorurd surface to avoid

excess settlements ar lateral moyements. There are many gpes of pile foundations

availably construct in Bangladesh like concrete pile, timber pile, steel pile etc. The

cotrcrete pile construction is classifled into two types' pre-cast pile and cast-in-situ.

The construction of bored cast- in-situ concrete piles is formed by drilling and

auguring aad &en reinforcemeat is placed and concrete is poured into the hoie. For

bored cast in-situ piies foundation in stiffclays, the toe of the hole cari be enlarged by

under-reaming to provide greater end bearing capacrty for the piles. Generally in clay

sail or cohesive soil friction flle is preferred to transfer the load thauglr the ground

and in cohesion iess soil end beariag pile is conskueted. There are different types of
boring process in Bangladesh. Amoag the process wash boring is commonly used. In

this process a holiow steel pipe known as casing pipe is frstly driven. Then a watsr

jet plpe is lower to produced water jet action. In Bangladesh, another rnethod widely

used known as percussion method. In this method by chopping boring is forward into

&e soil. In both procedures steel casing is used to protect collapsing the loose soii.

-{fter boring the re-bar case is lowered and poured by tremie casting method.

Gradually colrcrete is goiug down into the pile and mud slury is flush out. To avoid

hose slurry one or two meter concrete is flushed at the end of casting. Finally all

&fllmg assembly is removed from pile location.
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CHAPTA,R 1

INTRODUCTION

t'

+

I.1 GENERAL DISCTTSSION

Pile foundations are used extensively for the support of buildings, bridges, and other

structures to safely transfbr structural loads to the ground and to avoid excess settlement

or lateral movement. They are very effective in transferring structural loads through weak

or compressible soil layers into the more competent soils and rocks below.

Piling is a type of ground treatment which is driving a pile into the ground beiow

ground level. Except sheet pile, other piles like concrete pile, timber pile, steel pile,

bored pile are used to transfer the building load to the ground. It's used to strengthen the

soil so that the ground able to support the load of the building. While sheet pile is usually

used to support lateral load and act as a supporting wail.

There is a lot of different types of piles in the market, many other type of piles have been

mcurred in the market and still increasing due to improvement of piling technology.

Dridng method, Bpe of piling machine, procedwe of piling are al1 take into

cmsideration in choosing type of pile.

kf,gth of Pile

ll(rnrally the length of the pile can be 3metres, 6metres, gmetres and l2metres. The

ry*t of piling to be driven into the ground is depending on the eondition of ground. If a

ry, of 3rq 6m, 9m, or 12m pite is not enough to support the load of building, another

3a 60, 9m, or 12m pile will be joint to the frst pile and continuously uatil it's strong

tt*! to support the load of building. Or so, the first pile or we called it as "starter pile"

d b d"it'iog in until it can't be driven in anymore.

ftum -{,nd Cast-In-Situ Pite

Pih cr bE fu in precast concrete pile or cast-in-situ concrete pile. Normally precast

omE pitrc ts used for building work or we can known it as spun pile or RC square pile

+
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(Reinforcement concrete square pile). While cast-in-situ concrete pile is used for bridge

rvork or we can known it as bored pile because bridge work has a larger load compare to

building work.

Nowadays, piling work is an impcrtant ground supporter and is a must to be used on

construction unless the condition of soil is hard and strong encugh to support the load of

building.

1.2 . BACKGROTTND OF THE STTII}Y

Pile foundations are often required to resist lateral loading. Lateral loads come from a

variety of sources including wind, earthquakes, waves, and ship impacts. The lateral

capacity of a pile is usually much smaller than the axial capacity and as a result groups of

piles are often installed to increase the lateral capacity of the entire foundation system.

When vertical or plumb pile groups do not provide suflicient lateral resistance the piles

can be battered in order to mobilize some of the higher axial capacity to resist the lateral

load. The behavior of piles under lateral loading is cornplicated. This complexity is due to

the fact that the pile's deflection depends on the soil response and that the soil response is

dependent upon the pile's deflection. Pile are columnar elements in a foundation which

have the function of transferri*g load from the superstructure trough weak

compressibility ffiata or through rvater, oato stiffer or more compact and less

compressible scils onto rack . The may be required to carry uplift lads when used to

support tal1 structures subjected to overtuming forces &om winds or waives. Piles used

ion marine structures are subjected to lateral loads from the impact of berthing ships and

from waves. Combinations of vertical and horizontal loads are carried where piles are

used to support retaining walls, bridge piers and abutment s and machinery foundation.

The cast in situ piles are used for the increasing soil bearing capacity by the negative skin

friction as it is practicing in the Bangladesh for the residential building project the soil

Foperty is so poor and not suflicient to bear the design load safely by its isolated or

combiaed column footing and that particular case to build up the high rise structure the

pile foundation is preferable and there is pre-cast concrete pile also available to increass

the load bearing capacity but for the high vibration of driving process it is recommended

that to construct the cast in situ pile.

t
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1.3. OBJECTTYES OF STTII}Y

The broad objective of this report has been made to increase the skill of a Site Engineer

in supervision work for Cast-in-Situ Pile construction. Basically, all the affecting factors

in supervision work are described in details. So that it can be used as a guide line to a

professional Engineer to supervise and execute the activities in proper way during

construction of a Cast-in-Situ Pile.

The specific objectives of this report include:

+ To acquire knowledge about the steps involved in its field construction.

* To understand the structural drawing of a Cast-in-Situ Pile in real field.

+ To learn about the estimating detaiis of Cast-in-Situ Pile.

+ To supervise the casting work of a Cast-in-Situ Pile infreld.

& To focus the rising problems and uaexpected events tc the Engineers to

reduce its obstacles during its proper implementation.

*& To check the preferable reinforcement placement.

1.4 - SCOPE OF TH.r, STUDY

east in situ pile constructioa is a challenge depending on the soil condition. In this thesis

the construction method of situ pile has been described to the best of knowledge and

eapacity. The scope of this study is to outliaed the boring procedure materials used at the

timo of boring how to keep the bore hole stable, time of washing with fresh water the

bore ho1e, lowering down the re-bar case, trimmi pipe and finally pouring of concrete

maintain the standard quality.

I.5. OUTLI}{E OF METHODOLOGY

The following eonstruction method shall be adopted for execution of cast in situ piling

*'orks of diameter and lengh as shown in approved drawings. Sequence of execution of

idividual pile shall be selected in such a way that the time gap between constructions of

adjacent piies with a radius of 4.0m remain minimum 24 hours without hampering other

actirities of the project work. Other preparatory works like preparation of pile bed, mud

rl-
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mk, imtallation of knch make & reference point for the setting out of piles etc. shall be

cmpleted

Construction sequence shall be follows:

e
t

a

a

a

I

a

a

Preparation of bed

Setting out piles

Driving casing

Drilling bore hole

Cleaning bored hole

Placing of reinforcement

Pouring ccncrete

a

*

Preparation of bed:

The pilling qrork shall be carried out on approximately leveled ground ta facilitate

placing of Tripod stand and movement of piling equipment. Bed shall be prepared by

cutting or filling of land depending on site condition. The level of the bed shall be

maintained to have sufficieat cut off head and shall be at least 2.0m above the ground

water level.

Setting out:

Location of the piles shall be set out with respect to reference points, bench mark etc. and

cheeked by the Engineer before execution of works. Reference pcints and benchmark

will be constructed and secured in such a way that they are not disturbed during

execution of work. Location of pile shall be fixed by driving pegs of re-bar into the soil.

Top portian of re-bar (approx. 150mm) shall be surrounded by concrete with top of re-bar

protruding above concrete for easy identification. The peg shall be removed immediately

before start of boring.

3
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Driving Casing Pipe:

Temporary steel casing pipe is driven below ground to resist caving of the soil as well as

acl as gurde for the cutting chisel. The length of temporary casing pipe to be used shall be

determined from the bore log or from the record of actual soil strata encountered during

execution of boring work. The casing will prevent base heave and stabilize the side of

borehole.

Drilling Bore Hole (Boring):

The boring shall be done by rotary driliing method using direct mud circulation to carry

the bored soil up the hole. Yiscosity of the drilling fluid shall be measured time to time at

site by Marsh cone and shall be maintained suitable for the type of soil. Bentonite

suspension shall be used to stabilize boreholes depending on soil condition. Bore shall be

always flrlled with water or drilling fluid up to ground level or at least 2m above water

table to provide adequate hydrostatic head to stabilize the bore hole. The suspension

carrying bore cuttings shall be collected and shall be processed for descending through

sedimentation tank and reused or disposed of depending on degree of cont*mination. If
the casting is to be carried out the following day of boring hole the boring shall be

discontinued at least 2m ahead of the final boring level and the hole shall be filled up

with drilling fluid. The final boring of holes sha1l be earried aut before piacement of

reinforcement & pouring of concrete.

During the boring of piles samples shall be collected and compared yrith the test boring.

ln case of abnormal variation in respect to depth and 6pe of soil is encountered the

Engineer shall be informed for his decision. Depth of boring shall be measured from

lenglh af drilling rod.
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