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UNIT-1

Introduction to ground Modification: Need and objectives, Identification

of soil types, In Situ and laboratory tests to characterize problematic

soils; mechanical , hydraulic, physico-chemical, Electrical, Thermal

methods, and their applications.

UNIT-2

Mechanical Modification – Deep Compaction Techniques-

vibrocompaction, Dynamic Tamping and Compaction piles.

UNIT-3

Hydraulic Modification- Objective and techniques, traditional

dewatering methods and their choice, Design of dewatering system,

electro-osmosis, electro kinetic dewatering. Filtration, Drainage and

seepage control with geosynthetics, preloading the vertical drains.

COURSE CONTENT FOR MID TERM



UNIT-4

Physical and Chemical Modification- Modification by admixtures, shotcreting

and Guniting Technology, Modification at depth by grouting, crack grounting

and compaction grouting. Jet grouting , Thermal modification, Ground

freezing.

UNIT-5

Modification

reinforcement

by inclusions and confinement-

with strip, and grid reinforced

Soil reinforcement,  

soil. In-situ ground

reinforcement, and ground anchors, rock bolting and soil nailing.



Unit-1  
Introduction to Ground

Modification

















• Mechanical properties are notadequate
• Swelling and shrinkage

• Collapsible soils

• Soft soils

• Organic soils and peatysoils

• Sands and gravelly deposits.

• Foundations on dumps and sanitarylandfills

• Handling dredged materials
• Handling hazardous materials in contact with  

soils

• Use of old mine pits







Swelling and shrinking soils exist in many areas in India, Large  
tracts of Maharashtra, Andhra, Deccan plateau, Chennai



Collapse occurs due to saturation, loss of cementation bonds, specific clay structure  
and areas in some areas in Rajasthan and in some counties abroad this is prevalent.







Ground Improvement refers to a technique that  

improves the engineering properties of the soil  

mass treated.

Usually, the properties that are modified are  

shear strength, stiffness and permeability.

Ground improvement has developed into a

sophisticated tool to support foundations for a

wide variety of structures.



• When a project encounters difficult foundation

• conditions, possible alternative solutionsare

• Avoid the particular site

• Design the planned structure (flexible/rigid) accordingly

• Remove and replace unsuitable soils

• Attempt to modify existing ground

• Enable cost effective foundation design

• Reduce the effects of contaminated soils

• Ensure sustainability in construction projects using ground  
improvement techniques



Ground improvement can be done through  

various mechanisms

• Compaction

• Dewatering

• Reinforcement

• Admixtures or grouting



• Mechanical modification

• Hydraulic modification

• Physical and chemical modification

• Modification by inclusion and confinement

• Combination of the above






















