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 Introduction

 

The knowledge about the site forms a vital role in the safe and economical development of a site. A thorough
investigation of the site is an essential preliminary to the construction of any civil engineering works. Public
building officials may require soil data together with the recommendations of the geotechnical consultant prior
to issuance of a building permit. Elimination of the site exploration, which usually ranges from about 0.5 to1
percent of total construction costs, only to find after construction has started that the foundation must be
redesigned is certainly false economy. This is generally recognized, and it is doubtful if any major structures
are currently designed without exploration being undertaken.

 Objectives of Site Investigation

To access the general suitability of the site.

To achieve safe and economical design of foundations and temporary works.

To know the nature of each stratum and engineering properties of the soil and rock, which may affect the
design and mode of construction of proposed structure and foundation.
To foresee and provide against difficulties that may arise during construction due to ground and other local
conditions.
To find out the sources of construction material and selection of sites for disposal of water or surplus material.
To investigate the occurrence or causes of all natural and man made changes in conditions and the results
arising from such changes.

To ensure the safety of surrounding existing structures.

To design for the failed structures or remedial measures for the structures deemed to be unsafe.

To locate the ground water level and possible corrosive effect of soil and water on foundation material. 

 



 Module 1 : Site Exploration and Geotechnical Investigation

Lecture 1 : Introduction [ Section 1.1 : Planning For Subsurface Exploration ]

  

1.1 Planning For Subsurface Exploration

 

The planning of the site exploration program involves location and depth of borings, test pits or other
methods to be used, and methods of sampling and tests to be carried out. The purpose of the exploration
program is to determine, within practical limits, the stratification and engineering properties of the soils
underlying the site. The principal properties of interest will be the strength, deformation, and hydraulic
characteristics. The program should be planned so that the maximum amount of information can be obtained
at minimum cost. In the earlier stages of an investigation, the information available is often inadequate to
allow a firm and detailed plan to be made. The investigation is therefore performed in the following phases:

1. Fact finding and geological survey

Reconnaissance

       1.  Preliminary exploration

       2. Detailed exploration

       3. Special exploration

1. Fact finding and geological survey

 

Assemble all information on dimensions, column spacing, type and use of structure, basement requirements,
and any special architectural considerations of the proposed building. Foundation regulations in the local
building code should be consulted for any special requirements. For bridges the soil engineer should have
access to type and span lengths as well as pier loadings. This information will indicate any settlement
limitations, and can be used to estimate foundation loads.

2. Reconnaissance

 

This may be in the form of a field trip to the site which can reveal information on the type and behavior of
adjacent sites and structures such as cracks, noticeable sags, and possibly sticking doors and windows. The
type of local existing structure may influence, to a considerable extent, the exploration program and the best
foundation type for the proposed adjacent structure. Since nearby existing structures must be maintained,
excavations or vibrations will have to be carefully controlled. Erosion in existing cuts (or ditches) may also be
observed. For highways, run off patterns , as well as soil stratification to the depth of the erosion cut , may
be observed. Rock outcrops may give an indication of the presence or the depth of bedrock.
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3. Preliminary Exploration

 

In this phase a few borings are made or a test pit is opened to establish in a general manner the
stratification, types of soil to be expected, and possibly the location of the groundwater table. One or more
borings should be taken to rock, or competent strata, if the initial borings indicate the upper soil is loose or
highly compressible. This amount of soil exploration is usually the extent of the site investigation for small
structures. A feasibility exploration program should include enough site data and sample recovery to
approximately establish the foundation design and identify the construction procedures. It is common at this
stage to limit the number of good quality samples recovered and rely heavily on strength and settlement
correlations using index properties such as liquid limit, plasticity index, and penetration data together with
unconfined compression tests on samples recovered during penetration testing.

4. Detailed Exploration

 

Where the preliminary site investigation has established the feasibility of the project, a more detailed
exploration program is undertaken. The preliminary borings and data are used as a basis for locating
additional borings, which should be confirmatory in nature, and determining the additional samples required.
If the soil is relatively uniform in stratification, a rather orderly spacing of borings at locations close to critical
superstructure elements should be made. On occasion additional borings will be required to delineate zones
of poor soil, rock outcrops, fills, and other areas which can influence the design and construction of the
foundation. Sufficient additional samples should be recovered to redefine the design and for any construction
procedure required by the contractor to install the foundation. This should avoid an excessive bid for the
foundation work, cost overruns, and damage to adjacent property owners from unanticipated soil conditions
discovered when the excavation is opened.
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1.2 Methods of site exploration

1.2.1General

 The various types of site investigation are:

Open excavation

Boring

Subsurface Sounding

Geophysical Methods

 These available methods of exploration can be broadly classified into two categories:

Direct methods

Indirect methods

 

The direct method of soil exploration usually consists of sinking a borehole at a predetermined location to the
required depth by a method suitable for the site and to obtain fairly intact samples of soils from every
stratum encountered or at suitably selected depths. The samples obtained are utilized to get necessary
information about the soil characteristics by means of laboratory tests. 

During recent years, indirect methods of soil exploration have also been used for civil engineering structures.
These methods include various sounding and geophysical methods. In sounding methods, the variation in
penetration resistance of sample or cone is utilized to interpret some of the physical properties of the strata.
In geophysical methods, the change in subsoil strata are identified by measuring certain physical
characteristics, e.g. electrical conductance, wave velocity of subsurface deposits. In addition to these
methods, projectiles, probes, and aerial photographs are also useful in interpreting the soil characteristics.
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1.2.2Classification of investigation method

1. Logging method

Penetration test (SPT, CPT)

DCPT

Field vane shear test

2. Specials Method

Dilatometer test or Pressure meter test

Plate load test

1.2.3Classify the Site Investigation in another way

Investigation of site for new works

Investigation of defects or failure of existing works

Investigations as the safety or stability of existing works.

Investigations relating to the suitability of material for various constructional purposes.
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1.2.4Information Extraction from site investigation topography

General topography of sites which affects foundation design & construction.

 Ex:-surface configuration & waterways.

Location of buried services

 Ex:-Telephone lines, Water lines Power lines ssss

General Geology of the India with particular reference to the principal geological formation underlines the site.

Previous history & use of the site i/c information of any defects and failures of structures built on the sites.

Any special features such as possibility of earthquake, folding, seasonal swelling etc.

Availability and quality of local construction materials.

Detailed record of soil and rock strata & ground water condition within the zone affected by foundation
loadings & of any deeper strata affecting site conditions in any way.

Design data which comprises strength and compressibility characteristics of different strata.

Results of chemical analysis on soil or groundwater to determine possible deleterious effect on foundation
structures
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   Recap

   In this section you have learnt the following

Classification of investigation method

Classify the Site Investigation in another way

Methods of site exploration

Information Extraction from site investigation topography
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   In this section you will learn the following

General

Test/Trial pit
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1.3 Direct Methods of Exploration

 General

 

Test pits, trenches, shafts and tunnels are the direct excavation methods of exploration which not only affords
sampling and testing in situ but also permit visual inspection of the soil and rock formations in their natural
state. They are considered the only means of obtaining reliable information in a soil deposit of mixed sand,
gravel and boulders where boring may prove difficult. However, they are slow and become relatively
expensive with increasing depths of exploration.

 Test/Trial pit

 
Trial pits are the cheapest way of site exploration & do not require any specialized equipment. A pit is
manually excavated to get an indication of the soil classification & obtain undisturbed & disturbed samples.
Trial pits allow visual inspection of any change of strata & facilitate in-situ testing. They are suitable for
exploration of shallow depth only.
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   Recap

   In this section you have learnt the following

General

Test/Trial pit

 

 

Congratulations, you have finished Lecture 1. To view the next lecture select it from the left hand
side menu of the page
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