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Introduction: Ground Improvement 

Methods and its selection

Civil Engineering Materials:Steel, concrete, brick
stone, timber, glass etc. Many a times we miss one 
most important material. i., e., soil.

Soil versus other civil engineering materials:

Steel and concrete: Manufactured,
can be produced with desired
strength and stiffness, quality can
be monitored



Introduction: Ground Improvement

Methods and its selection

• Soil: Formed Naturally, properties

mostly not known or depends on many

factors, no control over its quality
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• With the increasing demand on urbanization we

need to venture to more challenging sites to built

more houses, commercial buildings, high-rise office

buildings, highways, railways, tunnels, earth dams

etc as suitable site with favorable geotechnical

conditions is not abundantly available
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Factors for Selection of Ground Improvement Methods:
Structural, Geotechnical, Environmental, construction
constraints and reliability and durability
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Excavation and replacement
Application

Improving shallow problematic geo-materials. It includes 

uncontrolled fill, loose sand and silt, soft soil, expansive soil 

liquefiable soil and frozen soil. Excessive deformation and/or 

potential bearing failure occurs due to low strength during service.

In the following event it is frequently used:

The area of over excavation is limited

The depth of excavation is less than 3m

No or limited temporary shoring and dewatering are required

No existing structure is close to the over excavation area

Removed soil can be easily disposed or reused

Fill material is readily available



Excavation and replacement

The method can be used for:

Increase bearing capacity

Reduce settlement

Eliminate expansion/shrinkage of expansive soil

Eliminate the freeze-thaw of frozen soil

Commonly used to improve geo-materials under continuous
and isolated footings. It is also used for highways and railways
construction when problematic geo-materials are encountered
within limited areas and depth



Excavation and replacement

Advantages:

Often cost effective when area and depth are
limited

Fill material is readily available

Simple, reliable and well established

Does not required specialty contractors and special
equipment except excavators and rollers



EXCAVATION AND REPLACEMENT

Disadvantages

Method is unsuitable when deep excavation is required

Method is unsuitable when high ground water table

Method is unsuitable in presence of onsite or nearby
existing structures and utility lines

Method is unsuitable when limited truck access to the site

Method is unsuitable when the distance is long for
hauling fill material and disposing of excavated soil

Method is unsuitable when time is limited
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Principle

Partly or fully replacing problematic soil by good soil

Complete replacement is preferred

Partial replacement is acceptable and more economical 

as long as performance of the structure satisfactory on

partially replaced zone

For expansive soil, and frozen soil depth of excavation

should be greater than the active depth of problematic soil

For uncontrolled fill, loose sand and silt, and soft soil, the depth

of excavation should be greater than or equal to the width of the

foundation on replaced ground to meet bearing capacity and

settlement requirement
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Design Consideration

In addition to the bearing capacity and settlement other requirements

namely, swelling, liquefaction etc should be considered while designing the

replaced zone. The parameters to be designed:

Depth of replaced zone

Length and width of replaced zone

Fill quality including strength and modulus of fill

Also in addition to the above one should examine the all possible modes of

failure



EXCAVATION AND REPLACEMENT

Failure modes:

General failure within the replaced zone
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Punching failure within the replaced zone
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The distributed failure through a replaced zone



Excavation and replacement

Punching failure of replaced zone into the underlying weak soil


