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|/} Introduction — Definition and Purpose of Site Investigation
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1/2 Introduction — Definition and Purpose of Site Investigation
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2/1 Site Investigation Stages

* The Stages In Subsoil Exploration are: Planning cum
Collection of Preliminary Information, Reconnaissance,
and Site Investigation

» Collection Of Preliminary Data/Information involves
obtaining information regarding the type of structure
to be built and its general use. Some examples of data

needed re as follows:

~ For the construction of building:
v" The approximate column loads and their spacing.
v Local buillding-codes.
v Basement requirement.

~ For the construction of bridge:

v The length of their spans.
v The loading on piers and abutments



2/2 Site Investigation Stages - Reconnaissance

 The enginger should always make a visual mspection (field trp) of the ste to
obtain information about;

) The general topography of

—e.

o ite, the possible existence of dramage ditches,

and other materlals present a the site

- Evidence of creep of slopes and deep, wide shrinkage cracks at regularly spaced

infervals may be

ndicattve of expansive soll

- Soil straification from deep cuts, such as those made for the construction of
narby highways and ratlroads,




2/3 Site Investigation Stages - Reconnaissance
» The type of vegetation at the site, which may indicate the nature of the soil.

» Groundwater levels, which can be determined by checking nearby wells.

» The type of construction nearby and the existence of any cracks i walls
(indication for settlement) or other problems.

» The nature of the stratification and physical properties of the soil nearby also
can be obtamed from any available soil-exploration reports on  existing
structures.

* The detailed Site Investigation stage involves Planning
(adopting stepped to Site Investigation, and future vision for
the Site), Drilling Test Boreholes, Collecting Soil Samples at
desired intervals for Visual Examination in-situ (Logging)
and Laboratory Tests



2/4 Site Investigation Planning & Exploration
e Spacing of boring:
e depends on type, size, weight of proposed
structure

' Name of Project '

1 Highway 300-600
2 Earth dam 30-60

3 Borrow pit 30-120
4 Multistory building 15-30

5 Single story building 30-90



2/5 Site Investigation Planning and Exploration
» Contrary to the impressions of many arm-chair

practitioners, Soil exploration is never intuitive but
possesses a |lot of precision and guidelines

e Depth of boring:
e Type of structure

e Should penetrate all strata that could
consolidate

e For bridge and tall building the boring should
extend to rock

e 1.5 times the width of footing below foundation
level

e For embankment and dam
0.5 — 2 times the height
e Single storey — 3.5 m, Double storey — 6.5 m



2/7 Soil Exploration Methods: Pits, Trenches.....

* BORING: Drilling a hole into the soil strata up to
_specified depth is Boring comprises of Auger boring, Auger
and Shell boring,Wash boring, Percussion drilling and

Rotary drilling.
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2/9 Soil Exploration Methods| Power Driven Auger Boring
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2/10 Soil Exploration Methods — Sampling Methods

» Soil Sampling and Types of Soil Sample: A soil sample
is the representative of the whole depth from which it has
been taken.

» Types of Samples: Disturbed Soil Samples (DS),
Undisturbed Soil Samples (UDS)
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2/1'1 Soil Exploration Methods - Sampler Types

» Open drive sampler
Split spoon sampler

Shelby tube — thin walled sampler

> Stationary Sampler

> Rotary Sampler
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2/12 Soil Exploration - Standard Penetration Tests

- Cenerall used for Cobeston fess ot
- To detemmme relatve sty , angleof shearng rsistanc, UCC

A bore hole 15 made using drling ools and a hammer of weight 63,
alling rom the height o 730 mm at the rate of 0 blows/mimut

- Aler reaching the speetied depth, the drling tool 1 eplaced by a pl
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2/13 Soil Exploration - Standard Penetration Tests

- First 150 mm penetration 15 taken s seating drive and the no. of blows
required for that penetration s discarded

- No of blows required for next 300mm penetration after seating drive s
aken as standard penetration number (N

» No of blows greater than 50 are taken as refusal and the test i
discontimued

- Corrections are apphed to the observed N value



2/14 Soil Exploration - Standard Penetration Tests
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2/15 Soil Exploration — Dutch Cone Penetrometer
»  Frictional resistance = Combined resistance — Cone resistance

» Modified Cone penetrometer is known as Refined Dutch Cone

» Cone penetration resistance is denoted as q, in kN/m?

v Unlike SPT, this method is also suitable for clayey deposits

» Unsuitable for gravels and dense sand. For such soil dynamic Cone
penetration is used
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2/16 Soil Exploration — Dutch Cone Penetrometer
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2/17 Soil Exploration — Geophysical Methods
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2/18 Soil Exploration — Geophysical Methods
SEISMIC REFRACTION METHOD [

The seismic refraction method is based on the principal that seismic waves have
different velocities in different types of soil.
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2/19 Soil Exploration - Electrical Resistivity
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3//|/S-OI| Exploration - Sampling Definitions




3ll/2/S-(j)iI Exploration - Sampling Definitions



3/3 Soil Exploration - Lower Auger definitions



4 Soil Exploration — Sampler Types




3/5 Soil Exploration - Open Drive Sampler

Undisturbed samples are obtained from borcholes by apen drive
winplen
Open drive samplers consist of thin walled tubes which are pushed or

drfvem In (o the soll at the bottom of the hole and then rotated detach
the fower end of the sample from the sall,

Mot volt or moderately stff cobesive vall can b sampled without
extensive disturbance In thim walled seamless stee! tubes having
dimeter not less than 30 mm,




3/6 Soil Exploration - Open Drive Sampler
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3/7 Soil Exploration — Sampling Tubes
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3MOI| Exploration — Rotary Sampler




3/9 Soil Exploratlon Split Spoon Samplers
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3/10 Soil Exploration - Split Spoon Samplers
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3’//H’;Soil Exploration - Piston Sampler



3/12 Soil Exploration - Piston Sampler
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3/13 Soil Exploration - Conclusion

30l amplin 1 he process ofobtaining Samplesofsolfrom he

desired depth atthe desired focaton In & natural ol deposit, with
Ve 0 assessing the engincering properties o the Sl for cnsuring
proper design of the oundation, The devices used for the purpose of
sampling are Known assoi sampls, Wit the hlp of ol samplers
Varions kinds of sl samples can be obtaimed and studid.



THANK YOU!
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