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COURSE OUTLINE
 

“Geotechnical engineering” has evolved as a highly
multidisciplinary subject for the past few decades, dealing with
a wide range of geo-hydro-chemico-mechanical problems. The
subject has grown far beyond the conventional problems and a
geotechnical engineer need to deal with environmental
problems related to the reduction of waste, waste disposal
facilities and cleanup of contaminated sites.

To effectively take up these new challenges, there is a need to
acquaint with the knowledge of soil physics, soil chemistry,
hydrogeology, and biological processes along with the
principles of soil mechanics.

The proposed course on “geoenvironmental engineering” is a
blend of geotechnical engineering and environmental concepts
and introduces multidisciplinary problem domains to the
undergraduate and graduate students. Case histories are
discussed to exemplify the importance of this subject in the
current age of rapid industrialization and urbanization.

Contents: Fundamentals of geoenvironmental engineering,
multiphase behavior of soil, case histories on
geoenvironmenta l engineering problems, Soil-water-
contaminant interaction studies, concepts of unsaturated soil in
geoenvironmental engineering, Waste containment system,
property evaluation of soil, design practices, Vertical barriers,
Contaminant site remediation, some examples of in-situ
r e m e d ia t io n , Advanced soil characterization for
geoenvironmental applications.
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Pre-requisites:

1. Soil Mechanics
(Geotechnical
Engineering I).

2. Environmental
Engineering.

Additional Reading:

1. Journal/ Conference
publications.

2. Freely downloadable
reports pertained to
above topics.

Coordinators:

Dr. S. Sreedeep
Department of Civil
EngineeringIIT Guwahati



1 Fundamentals of Geoenviromental
Engineering

Scope of geoenvironmental engineering -
multiphase behavior of soil – role of soil in
geoenvironmental applications –
importance of soil physics, soil chemistry,
hydrogeology, biological process –
sources and type of ground contamination
– impact of ground contamination on
geoenvironment - case histories on
geoenvironmental problems.

3

2 Soil-Water-Contaminant Interaction 

Soil mineralogy characterization and its
significance in determining soil behavior –
soil-water interaction and concepts of
double layer – forces of interaction
between soil particles.

Concepts of unsaturated soil – importance
of unsaturated soil in geoenvironmental
problems - measurement of soil suction -
water retention curves - water flow in
saturated and unsaturated zone.

Soil-water-contaminant interactions and
its implications – Factors effecting
retention and transport of contaminants.

16

3 Waste Containment System

Evolution of waste containment facilities
and disposal practices – Site selection
based on environmental impact
assessment –different role of soil in waste
containment – different components of
waste containment system and its stability
issues – property evaluation for checking
soil suitability for waste containment –
design of waste containment facilities.

11

4 Contaminant Site Remediation 6



Site characterization – risk assessment of
contaminated site - remediation methods
for soil and groundwater – selection and
planning of remediation methods – some
examples of in-situ remediation.

5 Advanced Soil Characterization

Contaminant analysis - water content and
permeability measurements – electrical
and thermal property evaluation – use of
GPR for site evaluation - introduction to
geotechnical centrifuge modeling.

9
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