AICTE Training and Learning (ATAL) Acadmy sponsored online
Faculty Development Program on Environmental Geotechnoloqgy

(21° - 25" June 2021)

The ATAL academy sponsored online faculty development program on Environmental
Geotechnology was inaugurated by our Honorable Director, Prof. Dr. Gopal Mugeraya on 21% June
2021. Prof. Dr. D N Singh, IIT Bombay delivered the keynote lecture. Dr. Sreeraj E S, HoD,
presided over the function. The event was conducted on Cisco webex platform and consisted of
faculty members, research scholars and students from various institutes pan India. The coordinator
of the event was Dr. Harikumar M and the Co-coordinators of the event were Dr. Harish N, Dr.
Prasenjit Ghosh, Mr. Tanvesh Dabholkar and Ms. Vanessa Fernandes. The student volunteers were
Ms. Sudeeptha, Ms. Ganga Pratima, Ms. Mahima Rawal, Mr. Manas Hadkar, Ms. Krishnapriya S,
Mr. Hariom Saraswat and Ms. Shefali Mhaldar.The technical team constituted of Mr. Nikhil Thakur,
Mr. Nijin Mambrol and Mr. Rameez Rahman.

The main aim of this multidisciplinary topic includes solutions to present day problems such as
scarcity of construction materials, non-availability of land, energy crisis, carbon sequestration, effect
of climatic conditions on strength and stability of soil structures, disposal and management of
industrial by products, design and functioning of landfills, solid waste management, waste water and
sludge, treatment, soil and ground water contamination and many more. Therefore this FDP aims at
dissemination and sharing knowledge on various areas of research related to Environmental
Geotechnology.

There were total of 13 expert speakers from various IITs, NITs and Goa College of Engineering and
one session was from Art of living.

The course contents of the session included introduction to Environmental Geotechnology,
Municipal Solid Waste Landfills. Seismic behavior, Geotechnical aspects and treated techniques,
sustainable  soil  stabilization  technique, Environmental friendly Bio-retention systems,  soil
contamination and remediation of contaminated sites. A few snapshots of the sessions are given
below:



21° June 2021 - Inaugural Session
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21° June - Session 1 - Dr. DN Singh, 1T Bombay

Environmental Geotechnology

<+ Various Geoenvironmental Issues

Dr. 0. N. Singh (DNS) » Excessive mining (of_ minerals)
D. L. Shah Chair Professor for Innovation > Ground water depletion
Department of Civil Engineering > Siltation of agricultural lands
Indian Institute of Technology Bombay > Soil erosion
des@civil.itb.acin » Coastal waste dumping
www.civil fith.ac.in/~dns
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Key Considerations:

+ Use the concepts pertaining to Circular Economy in order to create an onfine CeGRein
exchange for realizing the source value embedded in 18Ps. Research and

+ Technology as an enabler to:

« bridge the gap between the creator and user of IBPs

« generate data based inputs to the industry.

* promote transparency

« Li g - foster
entrepreneurship/multiplier effect.

= Convert ‘waste’ to ‘wealth': Mitigate effects on the climate
change.

Dr. DN Singh, IIT Bombay gave a talk on introduction to Environmental Geotechnology. He spoke
on the 17 sustainable development goals. The various geotechnical issues such as excessive mining,
ground water depletion, siltation of agricultural lands and coastal waste dumping were explained in
depth in the lecture. His lecture also included about the industrial byproduct for sustainable
infrastructure development.



21° June - Session 2 - Dr. Munesh K Chandel, 11T Bombay

Principal Drivers for Landfill Mining

* The potential of the landfill mining depends on the resource and energy

I,andﬁll Mmmg recovery from the lying resources in landfill.

{fﬁ’\:} * Through the previous studies, we can casily define the principle drivers
= for the Landfill mining, They can be classified in following categories:
1: Waste to Energy
2: Waste to Materials
3: Waste to Land
4: Environmental Issues

Technology for Waste Excavation and Case study for | @ in India:

Pr()ccssing Wiaste characteristics and potential valorization

Proess Safety and Environmental Protection. (=

A lecture on landfill mining was conducted by Dr. Munesh K Chandel, IIT Bombay. He explained
about the various principal drivers for landfill mining which include the waste to energy, waste to
materials, waste to land and environmental issues. The technology for waste excavation and
processing was explained in detaill in the lecture. Dr. Munesh also explained about waste
characterization and potential valorization using a case study for landfill mining in India.



21° June 2021 - Session 3 - Dr. Brajesh Kumar Dubey, 1T Kharagpur

T —— .ine FDP on : % What is a circular economy?
Environmental Geotechnology 3 & g o

A circular economy is a systemic approach to
economic development designed to benefit
Resource Recovery from Waste Materials-How businesses, society, and the environment
. * In contrast to the ‘take-make-waste’ linear model,
to Incorporate CerUIar ECOl‘lomY APPI’OGCheS? a circular economy is regenerative by design and
aims to gradually decouple growfh from the
Brajesh Kumar Dubey, PhD, FIE, C.Eng consumption of finite resources.
A i Profe — Envir ! i ing & * A circular economy aims to redefine growth,
& — - & ” 2 focusing on positive society-wide benefits. It
Organized by: Department of Civil Engineering, National Institute of entails gradually decoupling economic activity from

Ts‘h""t’:’gy - Goa the consumption of finite resources, and designing
215 — 25" june 2021 waste out of the system.

Department of Civil Engineering, Indian Institute of Technology, Kharagpur

Loop the waste into energy sector
Hydrothermal Carbonization _ Future of waste to energy

Pyrolyss

* Electrically heated auger
method

» Rotating cone method
- Fluidized bed

A lecture on resource recovery from waste materials on how to incorporate circular economy
application was conducted by Dr. Brajesh Kumar Dubey, T Kharagpur. He explained about the
circular economy which is a systematic approach to economic development designed to benefit
business, society and the environment. Decoupling the natural resource use and environmental
impact from economic growth were highlighted in the lecture.



22" June 2021 - Session 1 - Dr.Sudha Goel, 11T Kharagpur

Treatment options for managing
Municipal Solid Waste (MSW)

Sudha Goel, Ph.D.
Assoclate Profossor (Environmental Engineering)
Civil Engineering Dept. and SESE, T Kharagpur . M um organk content (3 TOC) for compost a1 end product should be
12% by wet woight and moiture content thould be 15 1o 25% (See staadards
on shdes 75 and 76)
For + For combuition and bickuel generaticn, minimum organk: content (3 TOC)
ATAL FOP on should be 25% to SO% by dry weight
Environmencal Geotechalogy + For combustion. meosture content should be far less than S0%, misimum
calorific value shoudd be 1790 kealfig and miniswam plant capacity showld be
300 rons‘day (Dews, 2001)
+ Biofuel can be generated when soiids concentration i 5% which means
moisture content <95% (TTV, 1993).

Different types of composting
Windrow processes

Dimensions are 3 to 4 m wide, 2 m high and tens of m in length
Turm 1 or 2 timesiwk in open field for 4 to 5 weeks, turning provides
oxygen and maintains high biodegradation rates
2 1o 8 weeks in open fields is sufficient for stabilization
High temp inside ple as biodegradation results in generation of heat
Organic matter is converted to biomass and CO,
Off-gases of NH, and H,S can be objectionable

Static pile (Aerated)
No ing, air blown into pile

Ir

ve
Plug-fiow or dynamic (agitated or CSTR type or mixed)
Popular now because

+ Greater control aver process and odor

« Faster throughput, less detention time (1 to 2 wks)
« Lower labor costs
» Smaller area requirements

Curing time in all systems remains 4 to 12 weeks

Dr. Sudha Goel, IHT Kharagpur conducted a session on treatment option for managing the
municipal solid waste. Different treatment option in India for municipal solid waste management
were explained in detail. She also explained about the different types of composting processes such
as Windrow, Static pile or aerated and vermicomposting. A case study in Uttarpara of the MSW
composting plant was explained.



22" June 2021 - Session 2 - Dr.B Manu, NITK Surathkal

Physico-chemical Biological Sequential
Processes (PCP) Processes (BP) Processes
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Photograph of the Fenton
Oxidation Experiment set-up

A lecture on application of biological process and oxidation process for water and waste water
treatment was delivered by Dr. B Manu, NITK Surathkal. He explained about the different waste
water treatment techniques for physiochemical process, biological process and sequential
process.Fenton oxidation experiment and the factors influencing the fentons oxidation was
elaborated in detail in the lecture.



22" June 2021 - Session 3 - Dr. Divya P V, IIT Palakkad

Geocell

Dr. Divya P V, IIT Palakkad conducted a session on applications of Geosynthetics in landfills. She
explained about the different types of Geosynthetics and its applications in landfills. The large beam
geotechnical centrifuge at IITB was also demonstrated.



23" June 2021 - Session 1 - Dr. V V Kulkarni, NIT Silchar
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A lecture on production of composite clay bricks: A value added solution to hazardous sludge
through effective heavy metal fixation was conducted by Dr. V V Kulkarni, NIT Silchar. He
highlighted that the lead batteries are vital for achieving the sustainable development goals. The

production of bricks were explained in detail in the lecture. The characterization of LABS was
explained based on collection and utilization.



23" June 2021 - Session 2 - Dr. Purnanand Savoikar, GCE, Goa

SEISMIC BEHAVIOUR OF
MUNICIPAL SOLID WASTE
LANDFILLS

Prof. Purnanan; d P. Savoikar
Professor, Civil Engineering Department
Goa Engineering College, Farmagudi

DYNAMIC MODELS FOR LANDFILLS
SHEAR STRENGTH OF MUNICIPAL WASTE
Modeling of geosynthetic liners in landfills by
equivalent soil layer (Yegian et al., 1998)

Stfiress ang casnect represenneg
gecupmtenc tertaces can be uved
15 represert as equvalert 3o layer

Dr. Purnanand Savoikar delivered a lecture on Seismic behavior of municipal solid waste landfills.
He explained about the static and dynamic models for landfills, characterization of MSW landfill
properties under seismic conditions. Seismic stability analysis of MSW landfills using Pseudo static
and Pseudo dynamic approach was also discussed. Case studies of failure of landfills were also
highlighted in the lecture.



23" June 2021 - Session 3 - Dr. Prashanth J, NIT Silchar
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BIORETENTION SYSTEMS

focilities ore less cost intensive thon
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A lecture on biorentention systems-storm water management practices was conducted by Dr.
Prashanth J, NIT Silchar. He explained about the different methodologies to be adopted in a
biorentention system. By implementing a biorention system pollutant can be filtered and also
improves the runoff quality.The different properties of the biorention soil medium were also
explained in detail.



24" June 2021 - Session 1- Dr.B Janaki Ramaiah, 11T Tirupati

Geotechnical Aspects of MSW Landfills:

Case Studies from India

Dr. B. Janaki Ramaiah
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Lacture dalivered online on 24" June 2021|

Field Visits — Observations

Near Vertical Cuts remain stable at some other locations

Reinforcing effect from Fibrous Mat
(Plastics, Textiles, Wires, Ropes et

Seismic Effects on MSW Landfill

Stability and integrity of MSW landfills must be ensured strong
ground shaking.

Seismic Analysis and design of waste containment facilities

Requires the cyclic/dynamic properties of all the materials

MSW forms the largest mass of a
waste disposal (landfill) system. « —\\\\ &

Seismic response of a landfill is
largely influencedigoverned by
dynamic properties of emplaced
waste mass.

L J
Cone Penetration Tests — MSW Landfills

Early attempts to explore the use of CPT in MSW landfills dates
back to 1980s (At a landfill in France, Cartier and Baldit 1983)

Not enjoying as much popularity as in case of sands, silts and
clays .

= Heterogeneous nature of MSW

© Difficulties in pushing cone through stiff objects

= Unavallabllity of correlations between CPT parameters and engineering

properties of solid waste

Very limited studies were conducted In exploring the use of CPT In MSW
landfils.

22 landfills located at 10 different countries
(Brazil, China, France, Germany, Italy, Poland, Portugal, Spain, UK and USA).

Geotechnical aspects of MSW landfill lecture was conducted by Dr. B Janaki Ramaiah, [T
Tirupati. Case studies from India explaining the engineering properties of MSW landfills were
explained. Cone penetration test on MSW landfills was elaborated in detail in the lecture. Also the
surface wave methods for detecting the landfill profile was discussed in the session.



24" June 2021 - Session 2 - Dr. S Chandrakaran, NIT Calicut

DESIGN CONSIDERATIONS

As per The United States Environmental Protection Agency

DESIGN OF LANDFILL LINERS

GEOTECHINCAL CONSIDERATIONS

S aterial
S.CHANDRAKARAN, NIT CALICUT * Plasticity Index should be greater than 10%.

GEOSYNTHETIC LINERS

Fig. | - SINGLE LAYER GEOMEMBRANE LINER SYSTEM

PLASTICITY AND SUITABILITY
OF MATERIALS

Dr. S Chandrakaran, NIT Calicut delivered a lecture on design of landfill liners, in which he
highlighted the design criteria to be taken into account, in the design of liners and leachate collection
systems in the landfill.



24" June 2021 - Session 3 - Dr. Arvind Kumar Jha, IIT Patna

SULPHATE CONTAMINATION OF CALCIUM BASED

SULPHATE INDUCED DISTRESS
STABILIZED SOILS- CONSEQUENCES AND MEASURES
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A lecture on Sulphate contamination of calcium based stabilized soils was delivered by Dr. Arvind
Kumar Jha, IIT Patna. He explained about the different mechanism of lime stabilization . SEM
images of soil treated with lime content at different curing periods was shown. The different problem
with sulfate bearing/Gypseous soil was explained in detail.



25" June 2021 - Session 1 - Dr.KG Guptha ,GCE,Goa

* Professor and Head, Civil Engg

* Goa College of Engineering,
Farmagudi- 403401, Goa

* Ph. N0:9422061953,

* e-mail: kgg@gec.ac.in
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hole tires will trap air
and methane gas which
makes the tire constantly
push back on the soil
around it. Since the
pressure above the tire is
significantly less than
the pressure below it, the

tire will eventually risé
itself to the surface. @
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Dr. KG Guptha, GCE, Goa delivered a session on Civil engineering application of waste tyres. He
explained the issues related to dumping of rubber tyres in soil and the different methods by which
waste tyres could be made useful in different applications. A study on environmental degradation of
rubber grids was also presented.



25" June 2021 - Session 2 - Mrs Tanushree Bishnoi, Art of living

A lecture on stress relief through breath work and mediation was conducted by Mrs. Tanushree
Bishnoi, Art of living. She demonstrated the different breathing exercises and stretching techniques.

The 5 day online faculty development program concluded with the valedictory session on 25 June
2021 at 1 pm.
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