
Message from President

members in professional activities such as re examination 
of geotechnical codes,  use of geotechnics for sustainable 
water resources, revision of IS codes related to seismic 
design etc. 
The presence of  IGS membersin many international 
conferences has been quite noticeable and in many places 
about 25 members are present in each of the events. The 
recent ICSMGE in Seoul is an example where many 
delegates from India participated. To enable meaningful 
interactions with ISSMGE, a number of IGS members 
have been nominated to many technical committees (TCs). 
About 88 members have been nominated to 33 TCs of 
ISSMGE on different subjects. It is expected that these 
members take active part in TC activities and also conduct 
programs in India. As an example, Shri Ravi Sundaram, 
Prof. J T Shahu and Prof. Vasant Havanagi, members of TC 
202 successfully organized an International Symposium 
on Geotechnics of Transportation Infrastructure at IIT 
Delhi during 7-8 April 2018 with the support of TC202 of 
International Society for Soil Mechanics and Geotechnical 
Engineering (ISSMGE). This is the first of its kind held in 
Asia in the important area of transportation geotechnics and 
I hope that many other TC members lead similar efforts in 
their four year term. These efforts will give a big push 
to the state of the art and practice in the country and 
will establish that India is one of the happening places 
in geotechnical engineering. 
IGS, established in 1948 soon after independence, is 
celebrating 70 years of continuous service in geotechnical 
engineering in the country. Year 2018, being the 70th year, 
we need to re-dedicate ourselves and work hard to improve 
the state of current geotechnical practice and education 
in the country. I do hope that many chapters will be able 
to conduct technical programs highlighting the role of 
geotechnical engineering in infrastructure development 
and environmental protection. Let us salute the past, 
celebrate the present and welcome the future!.
I wish to thank Prof. J T Shahu, members of different 
Sub Committees (SCs) and many other experts for the 
contributions, cooperation and guidance in this mission 
of IGS.
Let us promote better Geotechnics to create better 
world!

Prof. G.L. Sivakumar Babu

Contents

Message from President 

Cohesive Non-swelling (CNS) 
Soil  as  Cushion  to  Black  
Cotton  Soil
by Prof. K S Subba Rao 

Tips for Effective Performance 
of Local Chapters
 
Geomechanical Challenges of 
the 21st Century: Possible Role 
of Geotechnical Engineering in 
Deep Shore Technology
by Prof. M N Viladkar

Embracing Critical State and 
Limit State
by Shebanga R. Kaniraj
 
Geotechnical Investigation 
Reports
by Er. Anirudhan I.V.

IGS Election-2018 Schedule

Guidelines for Professional 
Forum 

Guidelines for the Formation of 
Student Chapters of IGS

Conference Reports and 
Chapter News

Revised Membership / 
Fellowship Subscription Rates

Members News

Geotechnical Events Calendar

Obituary

Dear distinguished colleagues,
During the period January to March 2018, many chapters 
conducted technical programs and communicated the 
reports to IGS.  They include Allahabad, Ahmedabad, 
Chennai, Coimbatore, Guntur, Jabalpur, Pune, Roorkee, 
Trivandrum.  A few interesting aspects from these activities 
that are of significance to IGS are i) commencement of  
student chapters and ii) organization of industry academia 
interaction meetings. A number of student chapters under 
the auspices of different chapters such as Ahmedabad, 
Coimbatore, Kochi, Hyderabad, Pune, Trivandrum and 
others have been initiated. A few senior experts such as 
Prof. G V Rao have been kind to give lectures at some 
of these chapters to impress upon the young minds the 
importance of Geotechnical Engineering.  Dr. Kuberan 
who served the IGS as secretary with distinction for 
a number of years,  has been motivating students and 
recently conducted quiz competition among students 
of various student chapters in Coimbatore. Both are 
excellent examples and I hope many others do serve IGS 
on similar lines. Some senior experts believe that the 
effect of these initiatives will be reflected in a few years 
with many motivated youngsters serving IGS and 
provide technical and administrative leadership. 
A few chapters such as Guwahati, Coimbatore have 
initiated industry academia interaction meetings wherein 
many professionals are participating and expressing 
their geotechnical challenges and seeking the help 
of IGS members. In the meeting at Pune, based on 
inputs from members, a few professional organizations 
such as Mumbai Metropolitan Region Development 
Authority (MMRDA) are examining the possibility of 
having empanelment of geotechnical experts, similar 
to architects and structural consultants to address the 
complex problems arising out of metro tunnel design 
and construction. Hence, it is desirable that IGS local 
chapters take up the local geotechnical issues and 
challenges. Geotechnical engineering is essentially a 
practice-oriented discipline and local chapters need 
to take proactive role in having interactions with 
professionals and contribute to better and relevant 
geotechnical practices.
Professional Forum of IGS on Google has been active 
in highlighting the need for active participation of 

IGS NEWS
A Bulletin of the Indian Geotechnical Society

Volume 50
No.

01
January - March 2018

Editor : Prof. J.T. Shahu    FOR PRIVATE CIRCULATION ONLY



IGS News  u  January-March 20182

INDIA DEMANDS MORE

INFRASTRUCTURE.
STRATA LISTENS.

www.strataindia.com  |  www.geogrid.com  |

 info@strataindia.com  |  India, USA, Brazil, UK

The plant will house the next generation of 
wide-width machines, a world class field-testing 
facility, and an advanced laboratory to mimic site 
conditions. We look forward to reinforcing our 
commitment to help build world-class infrastructure 
in India. 

As India's demand for infrastructure grows, the need for geogrid and geocell will 
expand exponentially.  To meet this growing demand, Strata is constructing a 
world-class, 150,000 sq. ft. new plant. The geogrid capacity will be 20 million sqm 
which will be seamlessly scaled to 30 million sqm. 
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Cohesive Non-Swelling (CNS) Soil as Cushion to Black Cotton Soil
K.S. Subba Rao, FIE, FIGS, FNAE

Professor of Civil Engineering (Retd), Indian Institute of Science

1. Preamble
Nearly four decades have passed since the profession has started 
using CNS soil layer below foundations in expansive soils or 
below canal linings when canal runs through expansive soils. 
In its usage, the profession has witnessed both strict and not-
so-strict adherence to the specifications Together with success, 
profession has also seen failures, not necessarily due to any lack 
of diligence. Hence It is time to look back at the practice and to 
know clearly its merits and demerits.

2. Introduction
Expansive soils are found in many parts of the world and are 
also named differently. In India it is called ‘Black cotton (BC) 
Soil’. In arid and semi-arid regions, wherever evaporation 
exceeds precipitation, and with hot climate and poor drainage, 
such soils will get formed. They are essentially  montmorillonitic 
clays. Many old text books describe the black cotton soils as 
’treacherous’. Dictionary gives the following meanings to the 
word: betraying trust, not to be relied on, deceptive, etc. Is the 
behaviour of BC soil really so bad as to attract such an adjective? 
Such a description is not really called for. We now know that 
almost all clays show the same behaviour except differing in 
the magnitudes of volume change with changes in moisture 
content. 

Whenever foundations rest in such soils, or when canals run in 
such soils, it becomes imperative to reduce the swelling potential 
of the ground, or to design the foundation structurally, or to do 
both in order to take care of the movements. Structural solutions 
are very expensive and also not totally appropriate and fool-proof. 
Then how to reduce the potential l of the ground?

3. CNS Soil Cushion
Research done by Prof. R.K.Katti of IIT (Bombay)  in the latter 
half of last century  led to the development and application of 
cohesive non-swelling soil (CNS). When CNS soil is put as a 
cushion between the foundation and the ground, or, between the 
canal lining and the ground, it absorbs most of the movements of 
the ground, thus subjecting the foundations or the canal linings 
only to small and acceptable movements. More the cushion 
thickness, more will be the effectiveness. Cushion thickness 
ratio is defined as the ratio of CNS soil cushion to the thickness 
of active zone. Active zone is the depth of expansive soil which 
produces volume changes as a consequence of changes in 
moisture content.

Prof. Katti (1979 ) developed the specifications for CNS soil and 
the same have been accepted by the Bureau of Indian Standards 
(IS 9451; 1994). Among other things, the constituents of the 
soil are required to be with in certain ranges to make the soil 
CNS. The percentages of  clay, silt, sand and gravel are to be 
respectively within the following ranges : 15 to 25%, 30 to 
45%, 30 to 40%, and less than 10%. The liquid limit needs to be 

between 30 and 50%, and the plasticity index between 10 and 
25%. In terms of soil classification, CNS soil is CI.  Prof. Katti  
has also suggested the required thickness of CNS soil depending 
on the swelling pressure of the ground. For swelling pressures 
ranging from 100 kpa to 500 kpa, CNS layer thickness varies 
from 750mm to 1150mm.

4. Placement of CNS Cushion 
It is felt very important to bring out one or two issues regarding 
the placement of CNS cushion over the BC soil. The purpose of 
the cushion is to see that both swelling and swelling pressure of 
BC soil are effectively reduced and do not get wholly transmitted 
to the structure .The term ‘cushion’ is some what misleading. 
Normal understanding of cushion as per dictionary meaning is a 
mass o f soft material. Our CNS soil cushion is anything but soft. 
It derives the name only because it effectively  absorbs swelling 
and swelling pressure of BC soil. The key to the success of its 
function lies in its cohesion. That is why it is called cohesive 
non-swelling soil.

For any BC soil, we need to know its swelling and swelling 
pressure under given surcharge pressure, with or without the 
provision of CNS cushion. When CNS soil is provided, its 
density and its thickness are the variables. The variation of 
unconfined compression strength of CNS soil with its dry density 
is shown in Fig.1. Since undrained cohesion is half of unconfined 
compression strength, percent swell- cohesion relationships are 
obtained for BC-CNS systems as shown in Fig.2 under nominal 
surcharge pressure of 0.05 kg/cm2.  Fig.3  shows percent swell 
as affected by cushion thickness ratio for CNS soils at different 
densities. As could be seen, percent swell reduces both with the 
thickness of CNS layer  and with its cohesion. The CNS soil 
at its Proctor maximum dry density (1.746 gm/cc) has shown 

Fig. 1. Relationship between Unconfined compression strength and dry 
density of CNS soil
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a significantly improved behaviour than the CNS soil at lower 
density (1.296 gm/cc), corresponding to the Proctor density 
of underlying BC soil. The combined  effect of surcharge and 
cushion thickness ratio is shown in Fig. 4 for CNS layer at its 
Proctor maximum density.

The swelling pressure of BC soil (determined by swell under 
load method) compacted to dry density of 1.296 gm/cc and at 
hygroscopic moisture content of 10.5 % is 1.5 kg/cm2. Fig.5 
shows swelling pressures together with CNS soil cushion at 
dry densities of 1.296 gm/cc and at 1.746 gm/cc for different 
cushion thickness ratios. Figs. 2 to 5 clearly highlight  the best 
placement conditions of the CNS cushion:  that it should be at 
its Proctor maximum conditions. Fig. 5 will again be referred  
to  in a subsequent paragraph.

Fig.2. Effect of cohesion  and CNS soil cushion thickness ratio on 
swelling of BC soil

Fig.5.  Effect of different CNS soils  on swelling pressure of BC soil

Fig.3.  Effect of  density and CNS soil cushion thickness ratio on swell-
ing of BC soil

Fig.4. Effect of surcharge and CNS soil cushion thickness ratio on 
swelling of BC soil

5. The Concerns
The first problem any practising engineer faces is to search for 
CNS soil. Experience has shown that such soils automatically 
satisfying the specifications of CNS are rarely found in nature. 
The Indian code recognises this fact and suggests that the 
naturally occurring proportions of soil constituents be changed 
to the required proportions by resorting to sieving and blending  
in the field. This  suggestion , unfortunately, is almost impossible 
to adopt in the field , given  the magnitude of material required, 
and the practical difficulties in sieving and blending; and so is 
rarely followed . The field engineers will generally  select some 
soils which come close to CNS soil and use them. We may for our 
further understanding, call them  Non- Standard CNS soils.

The second and most important issue concerns with the non-
swelling definition of CNS soil. Prof. Katti’s  work is entirely 
based on the observations during the first  swelling of black 
cotton soil. It is everybody’s  knowledge  that all clays undergo 
shrinkage upon removal of moisture  during dry seasons. During 
wet seasons, they show swelling. Even though the CNS soil may 
not swell  during wet season, it certainly undergoes shrinkage 
during dry season. Once shrunk , the soil no longer remains 
CNS, and will swell during the next wet season; thus after the 
first cycle, the CNS soil will show both swelling and shrinkage 
behaviour in the subsequent cycles. Time required for swelling 
and shrinkage differ widely. While the swelling is a fast process, 
shrinkage is a very slow process. Even on a laboratory specimen, 
swelling will be over within a few hours;  but shrinkage goes for 
many days under any  pre-set temperature difference. In the field, 
the cyclic behaviour is seen in many ways. Both the swelling 
and shrinkage cycles could vary from  partial to full and the 
combinations could be erratic.
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6. Studies at IISc
The two concerns mentioned above were addressed at  IISc  by 
concerted and painstaking research efforts spread over 25 years. 
It was necessary to examine how rigorous is the specifications 
for CNS soil as suggested by Katti (1979) and also approved 
by Bureau of Indian Standards; because in practice, the locally 
available reddish brown soil, called ‘murrum’ is usually taken as 
a substitute to the CNS soil. Therefore  Subba Rao et al (1994) 
studied the expansive soil with different red earth compositions, 
one conforming to the specifications and other two not conforming 
to the specifications. They were  accordingly  designated  as 
CNS, CNS (NS1 ) and CNS (NS2 ). All the three soils show no 
swelling during the first swell-shrink cycle.  While the CNS is 
the standard  CNS soil, CNS (NS1 ) has more clay content of 
38% but also comes under CI classification. CNS (NS2 ) has 
more sand content equal to 55% and comes under classification 
SC. Tests were also done to check up whether the CNS cushion 
remains effective during cycles of swelling and shrinkage.

Experiments with first swelling

Fig.5 shows the relative merits of the cushions in reducing the 
swelling pressure of BC soil. CNS (NS1), though not conforming 
to the specifications of CNS, is the most effective in reducing 
swelling pressure, as it contains more clay. CNS (NS2) is seen to 
be not effective. The relative merits of these cushions in reducing 
the swelling of BC soil can be seen in Fig. 6 for different cushion 
thickness ratios and for three surcharges. Again, CNS (NS 1) is 
seen as the most effective. Details of experiments can be found 
in Gurumurthy (1993 ) and Subba Rao  et al (1994).

materials. All experiments were  done  upto six swell- shrink 
cycles. In one series, full swelling and full shrinkage was allowed 
in each cycle. In the other, full swelling and partial shrinkage 
was allowed in each cycle. Experiments were also done under 
different surcharges. The thickness ratio of BC soil : cushion 
was kept at 2:1. The placement of all the materials was at their 
respective Proctor optimum conditions. A typical cyclic swell-
shrink behaviour of BC soil cushioned with different CNS 
soils is shown in Fig.7. The details of the experiments and the 
analysis of results can be found in Gurumurthy (1993 ), Subba 
Rao et al (1995 ) and in Subba Rao (1995).The experiments 
showed that in about 2 to 4 cycles, steady movement conditions 
are reached in all cases. BC-CNS system clearly shows some 
reduction in swelling in the first cycle. But by third cycle itself, 
the behaviour of BC-CNS system shows no improvement over 
that of BC soil; if any thing, is worse than that of BC alone. 
In other words, the effectiveness of the cushion reduces with 
cycles. The alternatives to CNS, namely, CNS (NS1 ) and CNS 
(NS2 ) also do not show any marked improvement over the CNS  
behaviour. The advantage  got in the first swelling seems to be 
the only benefit in the cyclic behaviour. It is important to know 
that these observations are on laboratory experiments under 
controlled climate and temperature changes. The behaviour in 
the field will be similar, but the cycles of swelling and shrinkage 
cannot be easily defined. The three cycles of the laboratory may 
mean a few years in the field.

Fig.6. Effect of different CNS soils on swelling of BC soil

Fig.7.  Cyclic swell-shrink behaviour of BC soil and BC-CNS soils

Cyclic swell-shrink experiments

Cyclic swell-shrink experiments were conducted on the 
following: BC soil, CNS soil, CNS (NS1) soil, CNS (NS2) 
soil, and on the combinations of BC with the three cushion 

7. Observations in the Field
Field implementation of  CNS soil as a cushion to BC soil was 
first done by Prof. Katti in Malaprabha right bank canal in early 
nineteen eighties. Since then, the practice of providing cushion 
to BC soil is in vogue. Malaprabha right bank canal  functioned 
well for a few years , but started showing distress many years 
ago in the form of heave of canal linings, dislodgement of pc 
slabs, chair formation of slabs etc., typical of lining failures 
in expansive soils. After many years after the appearance of 
distress, Government of Karnataka has presently taken up the 
modernisation and rectification of the canal. Similar has been the 
case with Narayanpur left bank canal .Its rectification has just 
been completed. The author is  involed  in both these projects.
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8. Conclusions
The specifications of CNS soil are not so rigorous. Some 
variations from the specifications do not make much difference 
in the cyclic swell- shrink behaviour of BC-CNS system.

All soils coming under the classification CI can be taken as CNS 
soils. More the clay content, better will be the performance.

For the CNS soil to be fully effective, its placement should be 
at its  Proctor  maximum conditions.

Advantage of CNS soil as cushion is felt mostly in the first 
cycle.

CNS soil becomes less and less active and effective with cycles. 
After a few cycles, it loses  its life as a cushion. After it reaches 
this stage,  it needs to be completely removed and replaced with 
fresh CNS soil.
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TIPS for Effective Performance of Local Chapters

Local chapters are the vital links between IGS main body and members. Effective functioning of the local chapters makes 
Indian Geotechncal Society very vibrant and improve the quality of professional services and education in the country.  
The local chapters are the media which connect professionals and students and energise the whole system. Towards these 
objectives the following tasks need to be fulfilled by the local chapters.
1. Creation and maintenance of the homepage of the chapter.
2. Maintenance of local chapter directory updated with affiliations 
3. Categorization of members (professionals, academia, students etc to help in understanding the interests of specific 

groups)
4. Facilitate creation and handholding of student chapters in organising the activities
5. Give representation to students and young members (two members each) and seek their help in maintenance of homepage, 

conference organization etc. Student members will not have voting members until they complete the graduation and 
become members of IGS

6. Facilitate affiliate members of local chapters  to life members of IGS within two years of their joining local chapter as 
affiliate member.

7. Organization of general body meeting, technical programs such as workshops, seminars, expert lectures, field visits,  
use of ISSMGE webinars and other related technical matters, giving certificates to student chapter members in different 
colleges under their jurisdiction, newsletter etc.

8. Submission of activity report for newsletter, accounts information as well as activities information by November 15th 
every year for discussion in chapters meeting during annual conference of IGS.

It is hoped that the local chapters adopt the above to serve geotechnical engineering profession better.

The prestigious 

40th IGS Annual Lecture 2018 
will be delivered by Prof. D.N. Singh, IIT-Bombay 

during IGC-2018, Bengaluru  

(December 13-15, 2018).

40th IGS ANNUAL LECtURE 2018
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GEOMECHANICAL CHALLENGES OF THE 21ST CENTURY: 
POSSIBLE ROLE OF GEOTECHNICAL ENGINEERING IN 

DEEP SHORE TECHNOLOGY
M. N. VILADKAR, Emeritus Fellow

Department of Civil Engineering, I.I.T. Roorkee, Roorkee, India

1.0 ENERGY SECTOR – RESOURCE DISCOVERY  
 AND RECOVERY
The development and conservation of natural resources is vital to 
economic development and national security. Some of the energy 
resources include oil and gas, coal, hydropower, underground 
pumped hydropower, nuclear energy, and geo-thermal energy, 
etc. With increasing growth of population, industrialization, and 
urbanization, demand for most natural resources has increased 
steadily. Continued discovery and recovery of natural resources 
is therefore a national need. Resource recovery becomes more 
challenging as the readily accessible supplies of raw materials 
are recovered. Enhancement of the practical recoverability of 
the difficult-to-explore energy reserves and development of 
technologies to exploit them require sophisticated geotechnical 
expertise. India is looking forward to developing cost-effective 
approaches to resource discovery and recovery. The reward 
for successful investigation generally means discovery of a 
new economically viable resource deposit that has substantial 
economic value, whereas any failure during natural resource 
exploration, in general, results in expenditure cost but with no 
returns.

1.1 GAS HYDRATES AS A MAJOR SOURCE OF  
 ENERGY

Geotechnical inputs are crucial to locating, developing, and 
extracting fossil fuels.  Offshore and deep shore methane hydrate 
deposits are a major potential source of energy for the millennium 
ahead. Figure 1 shows the near uniform distribution of methane 
gas hydrates along the coastal line all around the globe. It is 
estimated that there is a total of 1.2x1017 m3 of methane gas 

equivalent to 74,400 Giga tonnes of methane in ocean hydrates, 
which is three orders of magnitude larger than the worldwide 
conventional natural gas reserves. Methane hydrate has a very 
high concentration of methane. 1 m3 block of methane hydrate, if 
melted, releases about 160 m3 of gaseous methane (Geoscience 
News and Information, Geology.com). Figure 2 shows a typical 
Methane hydrate specimen extracted from submarine sediment 
and Fig. 3 shows specific structure of gas hydrate piece from 
subduction zone off the Oregaon Coast (USA).

Fig. 1.  Near Uniform Distribution of Methane Gas Hydrates around the 
Globe (http://globalcarbonproject.org)

Fig. 2.  Typical Methane hydrate specimen

Fig. 3. Specific Structure of Gas Hydrate from submarine sediment 
Piece from subduction zone off Oregaon(USA)

(https://en.wikipedia.org/methane hydrates)
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Gas hydrates is also a potential source of energy in India. 
The total estimated source from natural gas hydrates in the 
country has been estimated as 1894 trillion m3 (66,880 Trillion 
Cu. ft.). In 1997, Govt. of India formed National Gas Hydrates 
Program (NGHP) to explore and develop country’s gas hydrate 
resources. During the first NGHP expedition in 2006, an attempt 
was made to explore four areas of Indian Ocean, namely, 
Krishna-Godavari basin, Mahanadi basin, Andaman islands, and 
Kerala-Konkan region. The primary goal of NGHP expedition-
01 was to conduct scientific ocean drilling, coring, logging and 
analytical activities to assess geological occurrence, regional 
context and characteristics of gas hydrate deposits along the 
continental margins of India. The expedition comprised of more 
than 100 scientists and professionals representing more than 30 
universities, national institutes and companies. During 113 day 
operation, 39 boreholes were drilled in water depths ranging 
from 907m (2975 ft) to 2674m (8774 ft). Scientists recovered 
more than 2850m (9350 ft) of cores. The expedition assessed 
data from 39 boreholes in four different regions and samples 
from Krishna-Godavari basin region were found to contain one 
of the richest marine gas hydrate accumulations. (Govt. of India 
Report, 2007-08). It has been found that at low temperature and 
under high pressure (e.g., water depths greater than 300 meters), 
methane hydrate is a crystalline solid. At higher temperature 
and lower pressure, the crystalline form of methane hydrate 
becomes unstable, and the recovery procedure becomes highly 
complicated (Sain et al., 2011). Safe and economical recovery 
of methane hydrates from the relatively deep and unstable 
underwater environment in which they are found is a major 
geo-engineering challenge.  

1.2 HYDROGEN AS A FUEL

The recent focus on hydrogen as a fuel is based on the fact that 
burning hydrogen emits no carbon dioxide. Possible hydrogen 
sources include mining of methane clathrates, also referred 
to as methane hydrate, hydro-methane, methane ice, fire ice 
(Fig. 4), natural gas hydrate, or gas hydrate (CH4•5.75H2O) or 
(4CH4•23H2O), which has a large amount of methane trapped 
within the crystal structure of water, forming a solid similar to ice. 

Methane clathrates are common constituents in deep sedimentary 
structures, form outcrops on the ocean floor, and are believed to 
form by migration of gas along deep geological faults, followed 
by precipitation or crystallization on contact of the rising gas 
stream with cold sea water. The problems to be solved to develop 
hydrogen as a viable energy alternative include: a) finding sources 
for hydrogen, b) storage of hydrogen, and c) developing low-cost 
reliable hydrogen fuel cells. Finding sources for hydrogen will 
involve the role of geo-engineers (https://en.wikipedia.org/wiki/
Methane clathrate).

1.3 GEOTHERMAL ENERGY

Increasing attention is also being focused on sources of energy 
that are renewable and generate no emissions. Geothermal 
energy taps the heat sources of Earth, either directly for heating 
and cooling, or to make electricity. Vast amount of energy is 
stored in Earth, as 99 percent of Earth is at a temperature higher 
than 1000°C. Geothermal reservoirs can be characterized 
and managed using geo-engineering. One of the methods 
of Geothermal Energy Extraction is to exploit the difference 
in boiling points, as determined by density, is the most recent 
method used. A fluid with a much lower boiling point than water 
is used in the system. This method uses water at temperatures 
of 58°C to heat a secondary fluid having a lower boiling point. 
Water heats up the fluid and causes it to vaporize due to lower 
boiling point; the steam thus formed turns the turbines to generate 
electricity.

2.0 CRUCIAL PROBLEM OF WELL BORE  
 INSTABILITY DURING DRILLING 
Maximum depth of drilling that was reached in India during the 
year 2013 was about 5.625 km. In all the problems discussed 
in art. 1 above, maintaining deep well bore stability, during 
drilling and afterwards, is a very important issue in oil and gas 
industry. In the process of drilling, economic losses caused by 
wellbore instability reach more than billions of dollars every 
year (Yan et al., 2013) and the time lost accounts for over 40 
percent of all drilling related Non Productive Time (NPT). 
Shale accounts for almost 75% of all formations drilled by the 
oil and gas industry and 90% of wellbore instability problems 
occur in shale formations alone. When an oil well is drilled, 
the geological formation around the wellbore has to sustain the 
resulting stress concentration around the wellbore. If the strength 
of the formation is not large enough, material failure occurs 
around the wellbore. 

2.1 VARIOUS CAUSES OF DEEP WELL BORE  
 INSTABILITY 

 Various factors responsible for instability of deep wells 
(Bowles and Proctor, 1997; Pasic, 2007) are presented in 
below:

Causes of Wellbore Instability
Uncontrollable (Natural) 

Factors
Controllable Factors

Naturally fractured 
formations

Bottom hole pressure (mud 
density)

Fig. 4. Fire Ice that burns, warming hydrates release enough 
methane to sustain a flame 

(https://en.wikipedia.org/wiki/Methane clathrate)
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Tectonically stressed 
formations

Well inclination and its 
azimuth

High in-situ stresses Transient pore pressures
Mobile formations Drilling string vibrations
Unconsolidated formations Physico-chemical rock-fluid 

interaction
Inherently over-pressured 
shales

Erosion

Induced over-pressured 
shales

Temperature

Drill hole collapse problems may become quite severe if weak 
bedding planes intersect a wellbore at unfavorable angles. Such 
fractures in shales may provide a pathway for mud or fluid 
invasion that can lead to time-dependent strength degradation, 
softening and ultimately to hole collapse. Wellbore instability 
is caused when tectonically highly stressed formations are 
drilled and if there exists a significant difference between the 
near wellbore stress and the restraining pressure provided by 
the drilling fluid density. Mobile (deforming) formations, which 
behave in a plastic manner, deform under overburden pressure 
and squeeze into borehole causing reduction in wellbore size and 
of running logging tools and casing of the borehole assembly. 
An unconsolidated formation falls into the wellbore because it 
is loosely packed with little or no bonding between particles, 
pebbles or boulders. The collapse of formations is caused by 
removing the supporting rock as the well is drilled. When natural 
pore pressure exceeds the normal hydrostatic pressure gradient, 
the formation is known as naturally over-pressured shale. Induced 
over-pressured shale collapse occurs when shale assumes the 
hydrostatic pressure of the well bore fluids after an exposure over 
number of days to that pressure. When this is followed by no 
increase or a reduction in hydrostatic pressure in the wellbore, the 
shale, which now has a higher internal pressure than the wellbore, 
collapses in a similar manner to naturally over-pressured 
shale. There are many physical/chemical fluid-rock interaction 
phenomena which modify the near-well bore rock strength or 
stress. These include hydration reaction, osmotic pressures, 
swelling, rock softening, strength changes, and dispersion. The 
significance of these effects depends on a complex interaction 
of many factors including the nature of formation (mineralogy, 
stiffness, strength, pore water composition, stress history, and 
temperature); the presence of a permeability barrier, if present; 
properties and chemical composition of the wellbore fluid; and 
the extent of any damage near the wellbore (McLellan, 1994a). 
This well bore stability is therefore not only a problem of 
rock mechanics alone but also a problem of multi-phase 
physics and mechanics, and involves coupled interaction 
of drilling fluid with shale and which is a more important 
influencing factor.

2.2 NEED FOR RESEARCH CONTRIBUTIONS FROM  
 GEOMECHANICS

2.2.1 Role of Geotechnical Engineers 

The geotechnical engineers need to evolve solutions to some of 
the burning issues like: 

i)  How the phenomenon of hydration reaction occurs in shale 
formations at large depths? The shales swell and weaken 
and collapse in to drill hole and give rise to drillhole 
instability. 

ii) While drilling at large depth, how this hydration process 
is influenced by the high pressure and high temperature 
conditions prevailing in the drill hole?

iv) What is the chemical effect of drilling fluid on mechanical 
properties of shale formations?

ii) How the diffusion of free water takes place from drilling 
fluid in to shale formations under the influence of the driving 
force of chemical potential pressure difference between pore 
fluid and the drilling fluid? 

v)  Well bore failure occurs under a collapse pressure which is 
time dependent. The question is how to adjust the density 
of drilling fluid with time so as to avoid the collapse of the 
well bore? Well bore stability has therefore to be studied 
keeping in mind that it’s a coupled phenomenon involving 
chemical-mechanical coupling (Yan et al., 2013), 

vi)  Reaction of shale with drilling fluid varies with its mineral 
constituents, e.g. Shale containing more smectite which is 
more prone to react with drilling fluid. The possibility of 
wellbore instability of shale is higher with more smectite 
as the increasing range of collapse pressure is larger, and 
lastly

vii) In general, it is a problem of multi-phase physics and 
mechanics, which involves coupled interaction of drilling 
fluid with shale

2.2.2 Geo-mechanical Modelling of an Oil field

In order to undertake the above studies, it requires geo-
mechanical modelling of the oil field which consists of:  i) 3-D 
modelling of the variation of geological strata with depth,  ii) 
Modelling of 3-D in-situ stress field including the magnitude 
and orientation of stresses,  iii) Geological fault mapping and 
its implication on stress regime,  iv) Prediction of pore (water + 
Gas) pressure distribution with depth, v) Prediction of bottom-
hole pressure, vi) Modelling of anisotropic in-situ formation 
properties in different strata,  vii) Modelling of the drilling 
fluid-shale interaction effect, viii)  Modelling of flow induced 
stress effect, ix) Modelling of temperature alteration effect, and  
x)  Borehole failure criteria, etc.  

3.0 EFFECT OF DRILLHOLE INSTABILITY ON  
 DEEP SHORE FOUNDATIONS
3.1 FOUNDATION TYPES

Exploration of gas hydrates/ clathrates (hydrogen as a fuel) or 
geothermal energy from deep sea bed requires exploration vessels 
stationed deep in to sea. Govt. of India has already undertaken 
program for deep shore exploration of oil and gas. For deep 
shore structures, conventional foundations provided for off-shore 
vessels and platforms are not suitable and some new innovative 
types of foundations have to be designed considering the depth of 
water, site conditions, applied loads, purpose of the structure and 
the potential geo-hazards. Appropriate foundation types (Fig. 6) 
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could be either a compliant tower (depth of water – 1500’-3000’) 
or tension leg platform (1500’-7000’) or mooring system like 
classic SPAR or Truss SPAR floating system (2000’-10,000’). The 
application of numerical analyses combined with the analytical 
methods for better and accurate results and understanding in 
both the foundation design and geo-hazard assessment should 
be considered as a necessary approach. 

geometry changes. The restoring forces are determined by 
the stiffness and elasticity of the mooring line. The taut leg 
system has a much more linear stiffness than the catenary 
system which gives the advantage that the offsets under 
mean load can be better controlled and the total mooring 
line tensions are smaller. A further advantage of the taut-leg 
system is the better load sharing between adjacent mooring 
lines. The disadvantage of the taut-leg system is that the 
mooring line must have sufficient elasticity to absorb the 
vessel wave motions without overloading. The mooring lines 
of polyester rope have good characteristics for the taut leg 
system. For deep waters, the taut leg system is a better cost 
effective solution than the catenary system. 

ii) SPAR or Truss SPAR System

 A SPAR is a type of floating oil platforms typically used 
in very deep waters (Fig. 6), which are moored in place 
vertically. Spar production platforms have been developed 
as an alternative to conventional platforms. The deep draft 
design of spars makes them less affected by wind, wave and 
currents and allows for subsea production. Spars are most 
prevalent in the US Gulf of Mexico; however, there are also 
spars located offshore Malaysia and Norway.

 A spar platform consists of a large-diameter, single vertical 
cylinder supporting a deck. The cylinder is weighted at the 
bottom by a chamber filled with a material that is denser than 
water in order to lower the C.G. of the platform and provide 
stability. Moreover, the spar hull is encircled by helical 
strakes to mitigate the effects of vortex-induced motion. 
Spars are permanently anchored to the seabed by way of a 
spread mooring system composed of either a chain-wire-
chain or chain-polyester-chain configuration.

 There are three primary types of spars; the classic spar, 
truss spar, and cell spar (Fig. 6). The classic spar consists 
of the cylindrical hull noted above, with heavy ballast tanks 
located at the bottom of the cylinder. A truss spar has a 
shorter cylindrical “hard tank” than a classic spar and has a 
truss structure connected to the bottom of the hard tank. This 
truss structure consists of four large orthogonal leg members 
with X-braces between each of the legs and heave plates at 
intermediate depths to provide damping. At the bottom of 
the truss structure, there is a relatively small keel, or soft 
tank, that houses the heavy ballasting material. Soft tanks 
are typically rectangular or round in shape to accommodate 
specific construction concerns. Majority of spars are of this 
type. (https://en.wikipedia.org/spar (platform). 

iii) Torpedo Anchors

 Torpedo anchors are used as foundations for mooring deep-
water offshore facilities, including risers floating structures 
(Fig. 8). They are cone-tipped cylindrical steel pipes 
ballasted with concrete and scrap metal and penetrate the 
seabed by the kinetic energy they acquire during free fall 
through the water.

A mooring line is usually connected at the top of the anchor. The 
design of such anchors involves estimation of the embedment 
depth as well as short-term / long-term pullout capacities. 

Fig. 6.  Various foundation types for different situations
https://en.wikipedia.org/spar (platform) 

3.2 MOORING SYSTEMS

An offshore mooring system is basically comprised of three parts; 
an anchor system, a mooring line and a specific mooring layout. 
The mooring system layout depends on the local environmental 
conditions and the purpose of the offshore unit. 

i) Catenary and Taut Leg Mooring System

 The catenary (shape that a free hanging mooring line assumes 
under the influence of gravity) system is the most common 
type of mooring system employed in shallow waters. It 
provides restoring forces through the suspended weight of 
the mooring lines and its change in configuration arising 
from vessel motion. In other words, under environmental 
loadings, the moored vessel tries to lift the mooring lines, 
which create a restoring force. By catenary system, the 
mooring line terminates horizontally at the sea bed (Fig. 
7), the anchor point is only subjected to horizontal forces 
at the seabed. This requires that mooring lines be relatively 
long compared to the water depth. With the increase of 
water depth, the weight and length of the mooring line 
start to increase rapidly. In deep waters, the weight of the 
mooring lines becomes excessive and the mooring lines tend 
to hang directly down from the rig. The excessive weight 
diminishes the working payload of the vessel of floating 
offshore structure. To overcome this problem, synthetic 
ropes are used in the mooring line. In taut leg system, the 
mooring lines are pre-tensioned until they are taut (Fig. 
7). The mooring line terminates at an angle at the seabed 
(30°-45°) i.e. the anchor points are loaded by horizontal 
and vertical forces. The restoring forces are created through 
axial elastic stretching of the mooring line rather than the 
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The advantages of providing this anchor are : i) it can be used 
in ultra-deep waters, ii) shorter time of installation, iii) no 
hammering involved during installation, iv) largely independent 
of water depth, v) easily installed for riser flow line restraint, 
vi) large holding capacity, and vii) cost effectiveness and low 
cost of fabrication. The only disadvantage is that it may go out 
of target during installation due to horizontal drift. The main 
problem is how to define its holding capacity as a function of 
its impact velocity, drag coefficient, penetration angle and depth 
of penetration in to the sea bed. The torpedo anchor is generally 
launched from a high enough elevation above the seabed to 
acquire sufficient kinetic energy and reach a designated velocity 
so that it can penetrate into the target burial depth. 

4.0 EFFECT OF SUBMARINE LANDSLIDES ON  
 FOUNDATION STABILITY
Research workers have specified many possible causes for the 
initiation of submarine landslides including: i) over steepening, ii) 
seismic loading, iii) storm-wave loading, iv) rapid accumulation 

and under consolidation, v) gas charging, vi) gas hydrate 
disassociation, vii) low tides, viii) seepage ix) glacial loading 
and x) volcanic island processes, etc. (Locat and Lee, 2000). A 
number of studies have indicated that gas hydrates lie beneath 
many submarine slopes and can contribute to the triggering of a 
landslide (Fig. 9). Gas hydrates are ice like substances consisting 
of water and natural gas, which are stable at the temperature and 
pressure conditions normally found on the seabed. When the 
temperature rises or the pressure drops, the gas hydrate becomes 
unstable allowing some of the hydrate to dissociate and discharge 
bubble phase natural gas. If pore water flow is obstructed or 
prevented, then this gas charging leads to excess pore pressure 
and causes slope instability. Gas hydrate dissociation is thought 
to have contributed to slides at water depths of 1000m to 1300m 
on earlier occasions. Here the geo-mechanical challenge is that 
if such a failure occurs in the vicinity of the foundation of any 
deep shore exploration vessel, it can prove to be catastrophic. 
Moreover, a major submarine landslide can itself become a cause 
for triggering a tsunami (Locat and Lee, 2000).

Fig. 7. Catenary and Taut Leg Mooring System
(offshore-mag.com)

Fig. 8. Torpedo Anchor
(http://www.offshoreengineering.com/ education/mooring-engineering/ 

292-torpedo-anchors)

Fig. 9.  Case of sub-marine slope failure (Maarten et al., 2014)

A typical investigation in to submarine landslides should include 
(Maarten et al., 2014): 

i) Understanding the sediment, its physical, mechanical and 
elastic properties of slip planes and areas prone to slope sliding, 
ii) Understanding of dynamics of failure of seafloor through 3-D 
imaging of sediment architecture and geometry of slope failures, 
post-failure behavior of debris and mud flows,  iii) Determination 
of the presence of gas hydrate and its significance for slope 
stability, iv) Modelling of forces and mechanical processes that 
control the initiation of slope instabilities (release mechanisms), 
flow dynamics and initiation of tsunamis, v) Hazard assessment, 
associated risk, frequency and extent of hazard in particular, vi) 
Evaluation of the mechanics of giant landslides and improve our 
understanding of the causes of their great run out distances, and 
vii) developing criteria to determine the cause of seafloor deposits 
as either  land-slides or migrating sediment waves. 

5.0 CONCLUDING REMARKS
i) Geotechnical engineering has a vital role to play in Deep 

Shore Technology as Govt. of India is deeply involved in 
exploring energy, power and mineral resources from deep 
shore.
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ii) Problems of drill hole instability and submarine landslides 
are extremely crucial for upstream areas of petroleum 
engineering.  

iii) Geotechnical engineers have a major role in analysis and 
design of foundations for deep shore exploration vessels.

iv) It is also essential for young geotechnical engineers to widen 
the scope of their work into more multi-disciplinary areas 
involving multi-scale, multi-mechanics problems. 

v) Geotechnical engineering can then further evolve in to a 
more general field of Geo-Engineering and encompass 
within itself related areas like engineering geology and 
hydro-geology, seismology and geophysics, rock mechanics 
and rock engineering, mining engineering, and finally off 
shore and deep shore engineering, and upstream areas of 
petroleum engineering.
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EMBRACING CRITICAL STATE AND LIMIT STATE
Shenbaga R. Kaniraj*

Page 2: “It is indeed quite a formidable task to undertake a 
comprehensive geotechnical characterization of a particular soil 
formation because of the many tasks and obstacles faced with in 
assigning quantifiable measures to describe all of the features, 
including: composition, gradation, particle shape, angularity, 
mineralogy, initial void ratio, density, packing arrangement, 
microstructure, fissuring, and/or degree of cementation. 

Page 4: “In the evaluation of test data, it is advantageous to 
have an adopted framework within which to assess the results 
and assign parameter or property values based on the measured 
responses. For laboratory strength tests, this may include a 
total stress framework (e.g., Ladd 1991) or an effective stress 
framework (e.g., Lambe & Whitman 1979), otherwise a work-
energy method such as critical state soil mechanics, CSSM (e.g., 
Schofield & Wroth 1968). The latter actually encompasses both 
the total and effective stress approaches and therefore should be 
adopted by the geotechnical engineering community towards a 
consensus framework. Moreover, a number of well-known and 
advanced constitutive models have been developed on the basis 
of CSSM and many of these have also been implemented into 
numerical computer codes for commercial use.”

Page 10: Critical state soil mechanics (CSSM) offers a rational, 
yet simple, framework that can be used to organize and present 
field and laboratory results. …Surprisingly, CSSM is not always 
taught as a fundamental section or chapter in undergraduate 
and graduate courses, nor is it mentioned or discussed in 
most textbooks on soil mechanics. It is often missing from the 
educational backgrounds of our practising engineers with the 
repercussions that their evaluation of soil parameters may have 
incompatibilities and contradictions.”

Page 15: “......Critical state Soil Mechanics is our only truly 
unifying framework, and its dismantling could lead to the 
anarchy of everybody’s particular soil being unique, which 

I downloaded the paper by “Mayne, P.W., Coop, M., Springman, S., Huang, A.B., and Zornberg, J.G. (2009). Geomaterial Behavior 
and Testing. State-of-the-Art Keynote Lecture, Proceedings of the Seventeenth International Conference on Soil Mechanics and 
Geotechnical Engineering, Alexandria, Egypt, 5-9 October, pp. 2777-2872” recently from the site -  http://www.ce.utexas.edu/prof/
zornberg/pdfs/CP/Mayne_Coop_Springman_Huang_Zornberg_2009 .pdf. All geotechnical academics and research students will 
benefit from reading this paper.

I do not remember in what context I did download the paper and why I started reading it. But I am sure that my understanding of the 
paper is vague at most places. Still, I continued to read it and at the time of writing this, I have ‘read’ Sections 1 and 2 (about 40%) 
of the paper. The paper raised several questions in my mind which I am sharing with you here. The below excerpts from the paper, 
emphasizing certain portions, will give the background for my questions.

would only be to the advantage of ambitious academics anxious 
to expand their list of publications on obscure soil behavior at 
the expense of a wider understanding amongst the geotechnical 
community. ..... after all, it is far easier to publish a paper on 
some spurious unusual feature than it is to admit that after 
years of work and several PhDs that a particular soil has no 
especially interesting aspect of behavior.”

—————

Section 1 of the paper made me realize that we are still blundering 
through in geotechnical design as I wrote in the foreword of my 
book in 1988, “Soil is a natural material, highly variable, and 
affected by numerous factors so that even for a simple problem, 
it is far too difficult to account for all these comprehensively 
and yet look for a unique solution. This sometimes gives rise 
to a feeling among fellow civil engineers that anything and 
everything is all right in soil engineering!”
The geotechnical practice, not only in India elsewhere too, is still 
very crude. For example, no soil investigation is carried out in 
Malaysia for three-storey residential buildings and commercial 
complexes spread over large areas. In the Integrated Design 
Project course for the students, lecturers had to fabricate soil 
profiles for ‘actual’ project sites. Project consultants dismissed 
off anything other than pile foundations. A design manual 
recommended even today Pile Driving Formulae for pile design, 
that too in clays! It appears now soil investigation is mandatory 
in Tamil Nadu; a formality completed by spending a nominal 
sum. As a result, recommendations for foundation are being 
made variedly from mere observation of open pits, from a single 
SPT test, and even from visual appreciation of the resistance to 
digging of soil by the excavators. Section 1 of the paper gives me 
a feeling that the geotechnical professionals and academics too 
are partly responsible for the sorry state of affairs in geotechnical 
practice. We need not despair that this is happening only locally. 

* The author can be contacted at kaniraj@hotmail.com
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I quote the paragraph below from the article “Innovation Is All 
Around Us” penned by Dr Y Hashash, Geo-Institute President, in 
the latest January-February 2018 issue of GeoInstitute of ASCE’s 
publication Geostrata.

“While we embraced many changes and developments, 
there are areas of our practice where things seem to 
have become static, or may have even regressed. In far 
too many projects, engineers appear content with fewer 
exploration boreholes and in-situ and laboratory testing 
than is needed to thoroughly characterize a site. Some 
expect to derive input parameters for advanced soil 
models using SPT data. Simplified design procedures 
that are most suited for initial design evaluation are 
used for detailed design without full appreciation 
of their limitations. We sometimes provide “spring 
constants” to our structural colleagues, who then 
use them in sophisticated soil-structure interaction 
analyses that are incompatible with the approximate 
nature of such springs. It’s time – if not past time – to 
reconsider these approaches that are weakening our 
profession.”

The thrust of my writing is not about geotechnical practice; it is 
about geotechnical education. The Mayne et al’s paper makes 
a strong case for inclusion of CSSM in the undergraduate and 
graduate studies curriculum. This is the 50th year of publication 
of the book on CSSM concept by Schofield and Wroth and the 
paper contains 14 pages of references most of which I presume 
are research related to CSSM. In the nine years since the paper 
was written researchers might have contributed more knowledge 
to the CSSM concept. I have somehow managed to live through 
and end my academic career as a CSSM ignoramus. I also 
have a strong suspicion that I am in company aplenty in CSSM 
ignorance. The undergraduate and graduate students of many civil 
engineering and geotechnical engineering programs too might 
be graduating without any exposure to CSSM. 

Of the several questions that sprang to my mind the uppermost 
are three.

Question 1: Is Critical state Soil Mechanics as it had been put 
forth in the paper the only truly unifying, versatile, and elegant 
framework that explains the response of soils to loading?

Question 2: Is an adequate exposure of CSSM necessary for the 

civil engineering undergraduate and geotechnical engineering 
graduate students? If yes, are they receiving it?

Question 3: If an exposure of CSSM is necessary for the civil 
engineering undergraduate and geotechnical engineering 
graduate students and if they are not receiving the same, what is 
the way forward? What is the Action Plan?

It is in the formulation and implementation of the Action Plan in 
answer to Question 3 that the academics will have major roles 
to play. Changes needed in the geotechnical education curricula 
at the undergraduate and graduate levels need to be identified 
and implemented. Professional societies such as the Indian 
Geotechnical Society need to bring about an awareness of the 
importance of CSSM among the professionals. Engineering 
education regulators such as the All India Council of Technical 
Education also need to be advised of the core changes required 
in the curricula for uniform adoption across the country.

At the end I want to digress from CSSM to yet another important 
topic of Limit State Design or Load and Resistance Factor Design 
in geotechnical engineering. That my three decade old book based 
on global factor of safety approach is still selling and bringing me 
royalty is attestation to the fact that geotechnical design is still 
old hat in India. Both CSSM and LRDF should be considered 
together in defining the future direction of geotechnical 
engineering in India to keep it modern and current. The 
participation of several stakeholders – Academics, Professional 
Societies, Accreditation Bodies, Institutions for issuing Design 
Standards, Authors of Books and Manuals – is essential for the 
success of this endeavour. It is apt to end quoting again from Dr. 
Hashash’s article in Geostrata mentioned before.

“A few companies I’ve had the opportunity to interact 
with are embarking on new approaches to site 
characterization, geotechnical report generation, and 
software development that will change the geotechnical 
landscape as we know it. They are working on disruption 
technologies, big data, and deep learning that might 
produce the next Uber or Amazon of geotechnical 
engineering. …Maybe a technology company can 
revolutionize the fragmented geotechnical industry. 
It’s already happening. Let us, as a profession, as 
practitioners and educators, and as constructors, be 
agents of this change.”

NOW ONLINE MEMBERShIP AVAILABLE

The homepage of the Society has been updated and a new online membership platform has been created to 
facilitate joining of new members.

Just log on to:

www.igs.org.in
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Geotechnical Investigation Reports

Preamble
The ultimate object of a geotechnical investigation is to facilitate 
design of a foundation or construction of a geotechnical structure 
like embankment to large dams or a deep excavation. The scope 
of a geotechnical investigation may generally be described as,
1. To know the general suitability of the site for the proposed 

work,
2. To assess local conditions and problems likely to be 

encountered during construction, and
3. For acquiring data for adequate and economic design of 

foundation or the earth structure.

The scope of the geotechnical investigation can be limited to 
produce a ‘factual report’ that provides all the possible geological 
and geophysical information gathered from the investigation. 
The scope sometimes includes geotechnical design specific to 
the project requirements.

The geotechnical design requires full knowledge of the proposed 
geotechnical activity so that a safe and sustainable design is 
possible. Such details are often not available in the beginning 
of most of the projects when the geotechnical investigation is 
performed. In such case, the scope is limited to the preparation 
of the ‘Factual Report’. The ‘Geotechnical Design Report’ shall 
be prepared when all the necessary input about the construction 
activity are available. It may also be necessary to carry out more 
detailed investigations before preparing the design report. 

There is a ‘Yes’ and ‘No’ to the inclusion of the geotechnical 
interpretation or sub-surface characterization section in the 
factual report. In my opinion, this section is the most important 
component of a factual report since the investigation agency 
knows the ground better.  

An attempt is made to provide the structure of a geotechnical 
investigation report which is user friendly and clearly stating 
its limitations. 

Executive Summary
Executive summary is a useful section included before the 
introduction section and the contents page. The executive 
summary shall be brief with the important aspects of the project, 
purpose & scope, a summary of ground conditions and finally 
a gist of conclusions and recommendations. The section can 
be limited to just one page for small projects, while it may run 
into two or three pages depending on the size of the project. 
The executive summary may avoid technical jargons so that 
non-geotechnical engineers understand the outcome of the 
investigation. 

Introduction 
Each report shall have an ‘Introduction’ section that describes 

the purpose, scope and the authority under which a geotechnical 
study is being performed. This section is sometimes termed as 
‘Background’ if the report is not one of its kind pertaining to 
the same project. 

Adequate information about the project and the project land 
shall also be described in this section. It is important that such 
descriptions have binding on the study undertaken and the 
information shared through the report. Once a description of 
the proposed construction is provided, the conclusions from the 
study shall aim at providing all information that could be useful 
to design and execute the proposed project. 

The dates, month and year of the investigation are the necessary 
information in a report. Very large SPT N value in cohesive soil 
at shallow depth during a dry season has its implications. 

A list of annotations may not be necessary in a report, since 
most of the annotations in the geotechnical investigations are 
well defined and have a global understanding. It is necessary to 
avoid private and local annotations in a geotechnical investigation 
report.

Investigation Programme
This section shall describe the complete investigation programme 
elaborating the scope of work described in the introduction. It 
is ideal to list down the details of borehole locations and other 
test locations apart from providing a relatively clean layout plan 
with proper scale showing the borehole and other test locations.  
Reference to the co-ordinate and the benchmark systems in 
locating these test points shall not be missed. 

Investigation Procedures
A brief description on the way by which the Standard Penetration 
Tests (SPT) is performed in a borehole is a necessary information, 
as the variability in the hammer striking energy significantly 
influences the results and their interpretation. Similarly, a 
clear description of the boring procedure is very significant in 
understanding the quality of the sampling and testing executed 
in the boreholes. 

It is also necessary to provide a brief procedure on the static cone 
penetration test as the variances are more than one. Undisturbed 
sampling procedure also may find a place in the report, because 
there are more than one way to collect the undisturbed samples. 
Any uncommon tests carried out as part of the investigation need 
an introduction of its procedure in the report. 

Describing the procedures of standard tests such as natural 
moisture content, etc. is unnecessary. The prescribed procedure 
for determining the Atterberg’s limit values recommends to 
pre-dry the test specimen (air dry). Experiences show that the 
limit values are significantly affected by this procedure leading 

Anirudhan I.V.
Geotechnical Solutions, Chennai, anirudhen@gmail.com
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to erroneous estimations of the consistency / liquidity indices. 
My opinion is to determine these parameters directly from the 
sample as brought from the borehole and mention this deviation 
in the report. Similar (but significant) variations can be seen in 
the case of sedimentation tests conducted on oven dry and natural 
soil specimens.  

Investigation Data and Results
This section is devoted to providing all the field and laboratory 
test results, sometime with more basic data. The best accepted 
way to present the data and results from an exploratory borehole 
is a ‘bore log’. A bore log shall report the following information 
about and from a borehole.

1 The project name, the authority, the project location and the 
borehole designation number,

2 The location (with co-ordinates), the dates of start and 
completion, the working level and the stabilized water level 
(depth),

3 The test depths, sampling depths, complete blow count 
details of all the SPTs, vane shear strength values, core 
recovery and RQD details and the borehole termination 
depth,

4 The stratification as accurately as possible with respect to 
the depths and thicknesses with all relevant descriptions and 
a graphical representation of the soil / rock type,

5 A depth scale,

6 A mention of the SPT system adopted in the borehole and 
the sampling procedure, and

7 A realistic assessment of the consistency and relative density 
of different stratum.

Bore logs sometime present a graphical representation of 
SPT N values often connected by straight lines. A graphical 
representation with just the SPT N values is informative, while 
connecting these points by straight lines is not realistic. One 
should understand the fallacy in connecting two points having 
SPT N 50 and SPT N 5 by a straight line. A line is relevant only 
where an interpolation is possible and necessary. 

Similarly, there are graphical representations of natural moisture 
content and Atterberg’s limit values. But connecting these points 
with straight lines is not appropriate. 

There is a misconception that the bore logs shall be just a 
reproduction of the log sheet obtained from the field. This 
is an acceptable procedure if the log sheet is prepared by an 
experienced geotechnical engineer or geologist after inspecting 
all the samples and drilling information given in the field log. 
If such step has not gone into the preparation of the field bore 
logs, the log sheet shall be re-drawn after a thorough study of 
the soil samples brought to the laboratory and such refined bore 
log shall only be presented. 

Bore logs not drawn in a depth scale can confuse the user. A 
single sheet bore log presenting the data from 10m, 20m and 
30m deep boreholes using different depth scales can lead to 

wrong interpretations. 

The static cone penetration has undergone a sea change and 
some consider the new versions as the ultimate tool for almost 
complete characterization of any types of soils. The software that 
interprets the collected data produces several parameters using 
the correlations evolved over a period of time, but not validated 
for all the complexities the soil posses. Hence, it will be prudent 
to restrict to report the standard parameters such as the total and 
effective cone resistance values, the pore pressure variations, 
the results of pore pressure dissipation tests and to some extent 
a profile of undrained shear strength.  

Large size plate loading test and footing loading test are found 
useful for weathered rock profiles, especially when the SPT N is 
not very helpful. If such tests are carried out, the complete load 
settlement data, the test location and depth, the type of formation 
expected below the test depth, the ground water table at the time 
of load testing and finally a load – settlement curve are to be 
necessarily reported. Any interpretation to arrive at the ultimate 
bearing capacity need a careful thinking. The ultimate bearing 
capacity is not a parameter related to just the settlement response. 
The foundations are much larger, and the bearing capacities can 
be significantly different. One should think about establishing the 
stiffness of the stratum within the influence zone and probably 
working back to the shear strength parameters.  

The data collection during the laboratory investigation is 
important as a laboratory record, but not relevant as far as a 
factual report is concerned. The liquid limit test data and flow 
lines are not relevant to the user of the report. The various steps 
involved in the determination of plastic limit, shrinkage limit, 
natural moisture content, specific gravity, etc. are not to be 
reported. 

A summary of laboratory test results on the index properties 
is adequate in a report. It is necessary to provide a sequential 
description of each and every sample collected from the 
borehole, even if the sample is not subjected to any laboratory 
investigation. 

The gradation curve has its own merit than just knowing the 
percentage fines under the standard categories of gravel to 
clay. The shape of gradation curve gives good insight into the 
physical geology of the stratum. A smooth ‘S’ shape curve often 
indicates the origin of the specimen as from a sedimentary or 
alluvial deposit or of a ‘completely’ weathered and fragmented 
sedimentary rock. A crooked or broken type or gap graded curve 
is indicative of a residual soil formation (including weathered, 
but not fragmented, sedimentary rock). Both these types of soil 
formations have distinct physical and engineering properties. 

One-dimensional consolidation test report is complete only 
with a tabulation of the loads and strains and computation of 
the parameters like cv, mv and Eoed for different loading stages. 
The user should have access to the e-log p or strain-log p curves 
and the time readings of all the loading cycles computing the 
t90 and t50. The e-log p or strain-log p curve shall be well 
representing the loading and unloading responses leading to a 
reasonable assessment of the past pre-consolidation pressure, 
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over consolidation ratio and the compression ratio. An effort to 
establish a field consolidation curve has added value. 

Report of laboratory shear strength test shall present stress-strain 
curves and Mohr curves or P-Q curves instead of just reporting 
the c intercept and the angle of friction. The usefulness of direct 
shear tests or triaxial shear tests on re-constituted sand samples 
is questionable. Such study on re-constituted sample in a borrow 
area investigation is justifiable and necessary. Direct shear 
test results on re-constituted sand and silt samples are often 
inconsistent with the field N values. While the reconstituted 
density is reported to be derived based on the SPT N and the 
mismatch in the shear strength parameters shall have something 
to do with the in-situ soil fabric.   

Some photographs depicting the site conditions during the 
investigation shall be appropriate. Photographs of the rock 
core samples that would provide enough insight to the jointing, 
weathering, core recovery and the RQD shall be available in 
the report. These details are important in the determination of 
RMR classification. The report should also provide a detailed 
RMR estimation for each rock stratum. RMR estimation based 
on the core samples collected using single core barrel drilling 
is not appropriate. The thickness of gouge and the infill have 
significant influence on the RMR. In cases where the length of 
core drilling is limited to one or two meters and only a single core 
barrel drilling is feasible, the RMR estimation with a realistic 
judgement of joint conditions may be reported. 

All the results from the field and laboratory may be annexed to 
the report with proper indexing and presented at the end of the 
report. 

Review of Geotechnical Investigation Data
Topography, Geology and Other Features of the Project Site

The mandatory sub-sections are a description of the site 
topography, a brief narration of the site geology listing important 
geological features that could affect the geotechnical activities 
proposed in the site and a commentary on the ground water table 
conditions and its probable variations during a cycle. 

Important features in the project site that affect the foundation 
design and construction include location of buried services, 
previous history and use of the site, possibility of flooding, 
earthquake activities, landslides, mining activities, etc. 

Site Characterisation

The approach towards the interpretation of the test results finally 
leading to site characterization can be different for different 
types of projects. One approach is to directly use each data 
for arriving at the ground characteristics and then group them 
separately for different areas or units in the project. The other 
approach is to arrive at an average ground profile from the 
basic parameters derived from the tests and then to arrive at the 
ground characteristics based on these average profiles. The first 
approach has its merits because such procedure accounts for the 
non-linear correlations between the basic test results and the 
various engineering parameters. 

It is not desirable to arrive at a single average ground condition 

and adopt the same for all the constructions in a large project 
site. Such approach kills the advantage of optimization by way 
of micro zoning of a large project site. While this aspect of 
optimization may not be important or could be overlooked, one 
can not ignore the probabilities of unsafe foundation systems 
where the actual profile is adverse compared to the average 
profile. Though the process of microzoning is time consuming, 
it is worthwhile to group the test results from smaller areas, 
preferably between the major structures, helping optimization 
not endangering the safety aspect. A proper micro zonation is 
sometime necessary for deploying the foundation construction 
machinery ensuring its safe working conditions. 

Having decided on the small areas of significantly uniform 
soil conditions, the next step is to complete the ground 
characterization of each zone. The ground characterizing has 
three major components viz., 
1) the sub-soil profile and its variations, 
2) the shear strength profiles and its variations, and 
3) the stiffness / compressibility profile and its variations. 

Some projects may require parameters like permeability profile, 
contaminated horizons, etc. 

A sub-soil profile created using the data from adjacent boreholes 
is the most valuable information in a report. Such profiles shall 
describe different soil and rock layers, provide the SPT N values 
at respective elevations, the core recoveries and the RQD and 
any other useful information. The profiles would offer good idea 
about the shear strength and compressibility characteristics from 
the soil descriptions and SPT N values. These profiles are drawn 
to a proper depth scale acknowledging the ground elevation at 
each borehole location. The distance between the boreholes in 
the profile shall be proportionate to the actual distance between 
the boreholes. 

The shear strength profiles are drawn from the SPT N values 
and other field and laboratory test results and the core recovery 
and RQD data. It is necessary to provide such profile for each 
borehole (as suggested in the first approach) and judgement is 
possible on the design profile when more than one borehole data 
in the near visibility are grouped together. The compressibility 
profiles shall also be described for each borehole and then 
generalized into one for each micro zone. 

The procedure of site characterization is much simpler for small 
project sites and generally the soil investigation data available 
is more representative. The larger the sites the lesser the 
investigation data become because of the time and cost involved. 
There should be a suggestion to fill the gap by conducting 
geophysical studies where the ground profiles of interest is 
relatively shallow. Such approach has more value in the linear 
sites such as tunnel alignments, cut-off alignments, etc. The 
limitations of the concluded study with regard to the size of the 
project land and the depth of study shall clearly be brought out 
at the end of the interpretation section. 

Ground Improvement Programmes and Deep Excavations   

Ground improvement design and planning deep excavation 
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are two special construction requirements that need specific 
attention while executing the investigation and while preparing 
the interpretation section of the report. Stress history and stress-
strain responses play important roles in these problems. The index 
properties are extremely important with respect to the stress 
history and stress-strain response. Presentation of plasticity charts 
and the index property profile (wL, wP, PI, wN) along the depth 
for weak deposits can help the designer the best.   

Difficult Soil Conditions   

There are some difficult soil conditions that are to be highlighted 
in a factual report. Some of the common, but difficult soil 
conditions are 
1) Liquefiable soil profiles,
2) Swelling soil layers, 
3) Collapsible soil conditions and loess, 
4) Highly compressible and sensitive soils that have 

construction pitfalls, and 
5) Contaminated soils. 

The liquefiable soils are very loose to medium dense clean sands 
appearing in medium to high seismic zones. Soils with large 
silt content and plastic fines are relatively less susceptible to 
liquefaction. Even while a detailed liquefaction analysis is not 
mandated by the scope of work, it is the responsibility of the 
investigation agency to authentically highlight such possibility. 
NOT mentioning that the site is ‘not’ prone to liquefaction 
may not be that serious as NOT highlighting the possibility of 
liquefaction. 

The swelling soils at shallow depths can lead to significant after 
construction performance issues and the owner has to be made 
aware of the consequences. Even though the contract may not 
be specifically asking for such study, neglecting to report such 
important issue can only be construed as incompetence of the 
investigation agency. 

It is equally important to identify the collapsible soil conditions, 
highly sensitive soft soils and the contaminated soil conditions. 
All these issues have significant bearing on the ‘land usability‘ 
and a geotechnical investigator is required to comment upon the 
‘usefulness’ of the ground for the proposed constructions. 

Shale formations, limestone and laterites also offer unstable 
ground conditions such as swelling and dispersion, solution 
cavities, softening towards depths, etc. The presence of such 
formations and its consequences shall be highlighted in the 
report. 

Limitations and Liabilities

The geotechnical investigations are rarely one hundred percent 
adequate for a given project. The limitations and any requirements 
of additional studies shall be highlighted in this section. However, 
such limitations and shortcomings arising out of the deficiency 
in the scope of work may lead to a large number of riders in the 
report. Statements such as ‘the data and study provided in the 
report is only pertaining to the borehole locations and any change 
noticed elsewhere is not the responsibility of the investigator’, 

should be avoided. It is understood that the boreholes cannot be 
made at every square metre of the land and any activity during the 
construction is not likely to reveal the ground conditions below 
the recommended founding levels. Hence the investigator shall 
take the responsibility of advising the owner about the average 
ground conditions based on the investigation and about the gap 
filling requirement to remove the uncertainties as effective as 
possible.

Geotechnical Design
This section is needed for the structural designer and where the 
geotechnical expert has to establish effective communication with 
the structural designer. The effectiveness of this section lies in the 
quality of the geotechnical interpretation section in the factual 
report. A well experienced geotechnical engineer shall execute 
this part of the report.

Some of the geotechnical design aspects to be covered in this 
section are 

1) The description of structures and loads,

2) The serviceability limits,

3) Compliance with the contractual requirements with regard 
to the geotechnical design,

4) Suitable foundation systems,

5) Performance studies, 

6) Quality assurance and Quality control procedures, and

7) Suggestions on the confirmatory procedures

It is necessary to make computations, empirical or theoretical, 
for all the recommendations provided in this section and present 
typical computations for the benefit of the user/owner. 

Concluding Remarks
The report shall have a concluding section where a gist of all the 
sections is presented. The subheading may be ‘Conclusions and 
Recommendations’ when the report is provided with geotechnical 
designs and foundation recommendations. 

Comments on the adequacy of the investigation, special ground 
conditions, safe construction practices, suitability of excavated 
earth, reference points used in the report and quality assurance 
and quality control aspects of the recommended foundation 
systems shall be provided in this section.

The report shall be signed with date by the author mentioning 
the name and authority. The report may have a title page and 
submission details as required by the project stipulations.

Geotechnical investigation reports are serious documents for a 
project. Colorful and decorated page layouts may reduce such 
importance. The tables may use the minimum lines. Watermarks 
covering the entire sheet are unwanted. The pages shall be 
numbered and shall have headers and footers for identification. 

Acknowledgements are due to Prof. S.V. Ramaswamy, Prof. V.S. 
Raju, Prof. Mr. Madhav, Dr. K.S. Ramakrishna and Mr. D.V. 
Karandikar for their valuable comments. 
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IGS ELECTION-2018 SCHEDULE
Sr. No. Item Date, Time
1 Notification of Election, Call for Nominations and Nomination form: on IGS Website Wednesday, 01, August, 2018
2 Last date for Receipt of Nomination Papers along with candidate’s Bio-data at e-mail: 

admin@igs.org.in through candidate’s e-mail ID. 
(Candidates must provide E-mail ID and Mobile number in Nomination Form)

Monday
27 Aug. 2018
4.00 pm

3 Scrutiny of Nominations Tuesday, 28 Aug. 2018
4 Intimation to the Candidates of accepted nominations by e-mail Thursday, 30 Aug. 2018
5 Withdrawal of Candidature: by e-mail at admin@igs.org.in 

(IGS Secretariat will verify by phone call to the  candidate, the authenticity of the 
withdrawal)

Monday
10 Sept. 2018
4.00 pm

6 Uploading Bio-data of Contesting Candidates on IGS Website Tuesday, 25 Sept. 2018
7 Uploading Ballot Papers on IGS Web site Tuesday, 25 Sept. 2018
8 Electronic voting starts Tuesday

25 Sept. 2018, 11.00 am
9 Electronic voting ends Wednesday

24 Oct. 2018, 4.00 pm
10 Counting of votes Thursday

25 Oct. 2018, 10.00 am
11 Announcement of Results 25 Oct. 2018 by e-mail

26 Oct. 2018 on IGS Website/ 
Oct-Dec 2018 issue of IGS 
News

The IGS Kueckelmann Award is presented once in two years 
to honour an eminent geotechnical engineer for the outstanding 
cumulative contribution made to geotechnical engineering in 
India. All IGS Members with Indian Nationality are eligible for 
this award. The award comprises of a cash prize of Rs.30,000/-, 
Rs.5000/- to cover travel expenses and a plaque. The award for 
the period 2016-2017 will be presented at the IGS Annual General 
Session at IISc-Bangalore in December 2018. Nominations for 
the award are invited on the prescribed form available on IGS 
Portal. The completed nomination form in quadruplicate should 
reach IGS Secretariat not later than 30th June, 2018.

IGS KUECKELMANN BIENNIAL
AWARD 2016-2017

CALL FOR NOMINAtION

The award is presented once in two years to an eminent 
geotechnical engineer for best Innovative Geotechnical 
Practice in India. All IGS Members with Indian 
Nationality are eligible for the award. The award carries 
a cash prize of Rs.5000/- and a plaque. 
Nominations for the award for above years are invited. 
Nominations for the award should be on the prescribed 
form available on IGS Portal. The completed nomination 
form in quadruplicate should reach IGS Secretariat not 
later than 30th June, 2018.

IGS-PROF. DINESh MOhAN AWARD
2016-2017

IGS-Prof. G.A. Leonards’ prize for the best Ph.D. thesis in Geotechnical Engineering is open to all Indian 
Universities/Institutions. Nominations for the prize to be awarded during IGC-2018 at Bangalore are  
invited. Ph.D. thesis awarded by the Universities/Institutions during the year 2017 alongwith a certificate from 
the University/Institution regarding the award may be sent to the IGS Secretariat latest by July 15, 2018.

CALL FOR ENTRIES
IGS-PROF. G.A. LEONARDS’
BEST PH.D THESIS PRIzE
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Benefits
1. Concessional rate in sponsorship in IGS activities (10 

percent).
2. Free copy of the journal and Newsletter and access to IGS 

library and website
3.  Mentioning of company name and address in IGS 

Newsletter.
4. Support of the IGS professional forum.
5. Help in identification of potential well trained staff and 

interns.
6. Participation in Professional activities of the Forum and 

Society. Participation in Elections as an Associate member 
and have a say in the decision making.

7. Select papers will be given priority in publication and 
presentation of technical papers in IGS conferences and 
events. (Subject to review and scrutiny by experts).

The details for payment are as follows. 
Beneficiary Name : Indian Geotechnical Society,
IFCS Code : IDIB000N044
Account No: S.B. A/c 443208824,
Bank Name : Indian Bank, Nehru Place, New Delhi
Income tax Permanent Account Number is: AAATI0175L

Contact Person:
Mr. Sanjay Arora, 
Executive Secretary, IGS
206, Manisha Building, 75-76,
Nehru Place, New Delhi - 110 019 (India)
Email:admin@igs.org.in

PartIcIPatIoN of ProfESSIoNalS 
IN INdIaN GEotEchNIcal SocIEty

Indian Geotechnical Society has been in the forefront of  advancing 
geotechnical engineering practice in the country. It is essential 
that many professional organizations such as soil investigation 
agencies, consultants and designers, contractors, manufacturers 
of various products such as testing equipment, geosynthetics, 
ground improvement contractors, geo-environmental companies 
involved in testing of soils for contaminants, dewatering 
contractors, etc join the Indian Geotechnical Society as associates 
with the objectives of delivering quality geotechnical services 
in India and abroad. The following are the criteria for admission 
and the membership benefits.
1. Experience of at least 5 years in geotechnical services/

products.
2. Willingness and commitment to participate in IGS activities. 

Must participate in IGS activities at least once in three years 
in the form of attendance at IGS seminars / conferences /
stalls and events.

3. Should have minimum 3 qualified personnel with a minimum 
of 5 years individual relevant experience. Employees or 
owners must have written at least three technical papers in 
conferences.

4. Must not have been black listed by any major government 
body from projects in the past three years. If disqualified, 
then company cannot become a corporate member for 2  
years post disqualification or maybe cannot contest elections 
for 2 years.

5. Can become member of the IGS by paying either Rs. 9,000/- 
per year or Rs. 40,000/- for a block of 5 years (to be added) 
or Rs. 75,000/- for a block period of 10 years.

M/s Aimil Ltd., (AM 0002)
Naimex House, A-8 Mohan Co-op. Ind. Est.,  
Mathura Road, New Delhi-100044, Delhi, India,  
E-mail: info@aimil.com

M/s Hydraulic & Engg. Inst., (AM 0010)
A-13 Naraina Indl. Area, Phase II, New Delhi-110028, 
Delhi, India 
E-mail: info@heicoin.com

M/s Cengrs Geotechnica Pvt. Ltd., (AM 0025)
A-100, Sector-63, Noida-201309, Uttar Pradesh, India 
E-mail: cengrs@gmail.com

M/s Aarvee Associates Architects   (AM 0026)
Engrs & Consultants Pvt. Ltd.  
8-2-5 Ravula Residency, Srinagar Colony Main Road, 
Punjagutta, Hyderabad-500082, Andhra Pradesh, India 
Email  : aarvee@aarvee.net

LISt OF PROFESSIONAL FORUM MEMBERS
M/s Techfab India Industries Ltd., (AM 0027)
712 Embassy Centre, Nariman Point,  
Mumbai-400021, Maharashtra, India 
E-mail: office@techfabindia.com

M/s  S.M. Consultants  (AM 0034)  
S.M. Tower, Plot No:130, Mancheswar, Industrial Estate, 
Rasulgarh, Bhubaneswar-751010, Orissa, India 
Email : md@smcindia.com
Mob No: 0943765889

M/s Geo Dynamics, (AM 0036)
49, Atmajyoti Nagar Society, Near Atmajyoti Ashram, 
Ellora Park, Vadodara-390023, Gujarat, India 
Mob No: 09327226064 
E-mail: ravikiran@geodynamics.net

M/s  Strata Geosystems India Pvt. Ltd   (AM 0037) 
Sabnam House, Plot No. A-15/16, Central Cross Road B  
Mumbai-400093, Maharashtra, India 
Email : info@strataindia.com
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GUIDELINES FOR thE FORMAtION OF StUDENt ChAPtERS OF IGS
Need for formation of student chapters
The scope of Geotechnical Engineering expanded significantly in 
the last 30 years whereas the coverage of geotechnical engineering 
in the curriculum is limited to two/three  subjects and a maximum 
of two electives in some institutions and colleges. The syllabus 
is restricted and as a result, many students are not exposed to the 
wide coverage of current trends and exciting professional/teaching/
research opportunities in geotechnical engineering. There is a need 
to motivate students to give exposure to careers and opportunities 
in this area and also develop leadership skills among students 
which will help them in their career. Student chapters provide an 
opportunityfor Bachelor Degree students of 2nd, 3rdand 4th year 
in Civil Engineering and Master’s Degree students of Geotechnical 
Engineering program. Activities such as seminars/workshops/
lecturesconducted by student chapters under the guidance of faculty 
coordinators from the Institutions/colleges and the members of local 
chapters will significantly help the student community.
A student chapter may be established at any university/institute with 
the following qualifications:
• University/Institution has a Bachelors’ in Civil Engineering/

Master’s program in Geotechnical Engineering/Soil Mechanics 
or equivalent.

• University/Institution has one full-time faculty member who 
isIGS Fellow/ Member/Associate Member and who agrees to 
serve as a faculty advisor.

• The chapter will have a  minimum membership of 12 students 
and if the college has Master’s program in Geotechnical 
Engineering or equivalent of Civil Engineering or related 
engineering or technology, these students can also join in the 
chapter and advice and motivate the young members from 
undergraduate program.

When to submit an application for Student Chapter?
Stage – I
1. The student group shall approach IGS member(s) of the institute 

with a proposal and  obtain his/their consent to mentor them;
2. Obtain endorsement of the proposal by the Head of Civil 

Engineering department and the endorsement of the proposal by 
the IGS local chapter in whose jurisdiction the institute islocated; 

3. Student members may join and form a student chapterby paying 
a nominal amount of INR 250 towards annualmembership to 
the student chapter. These funds shall be maintained by them 
for useas a corpus to organize technical events. The college 
can also support the student chapter financially.The leadership 
committee formedwithin the students will organize technical 
events such as guest lectures/seminars/workshops/field visits 
etc. for the students to undertake and learn from.

 The followingofficers are to be appointed with the help of IGS 
member(faculty):

 • A student chapter President
 • A student chapter Vice-president
 • A student chapter secretary
 • A student chapter treasurer
 These officers need to be nominated/elected from the group 

members.Attached is a description of the Student officer 
functions.The activities that Student Chapter can do are as 
follows:

 • Creation and maintenance of homepage of student 
chapter

 • Host lectures of  engineers/professionals in civil/
geotechnical engineering

 • Invite professional organizations for lectures and also 
explore possibilities for internships

 • Use online materials from ISSMGE/IGS and other 
related sources for discussion/presentation/knowledge 
enhancement

 • Organise debates/lectures/quiz programs among students 
 • Participation in programs such as Swatch Bharath/Save 

planet etc.
 • Develop oral and written communication skills bypreparing 

presentations/ articles for Magazines/Newsletter
 • Organise/participate in annual programs such as GEOFEST 

along with student chapters of other colleges
4. The leadership committee shall organize technical events in 

the institute with the help of faculty mentor(s) for one year by 
using the corpus fund/college support, which shall be managed 
by the faculty mentor and the Student Chapter leadership;

5. Shall participate as volunteers and student delegates invarious 
technical events organised by the local IGS chapter;

6. Completion of one year of successful operation under the 
effective guidance of the IGS members/chapter in whose 
jurisdiction the institution is located;

7. The database of students will be maintained by IGS local chapter 
and student members will be givenCertificates of participation/
awards by the local chapterof IGS.

Stage – II
1. On Completion of one year of successful operation under 

the effective guidance of the IGS members/chapter a formal 
application shall be submitted along with the details of all the 
events organised in one year;

2. The application for the student chapter shall be formallyendorsed 
by the head of the institution and IGS local chapterto establish 
an IGS Student Chapter and attain the official recognition of 
the Committee on Student Activities of IGS NationalExecutive 
Committee.

3. Once the Chapter is officially recognized, it will be listed 
inthe IGS homepage and the chapter is expected to continueits 
activities and promote geotechnical engineering.

4. The student chapter needs to submit annual progress reportto 
maintain the student chapter status;

5. A student chapter will lose its status and become dormant, if 
the annual reports are not submitted.

Benefits for students
1. Contributes to developing leadership skills and public 

relationship skills 
2. Creates interest in the subject, motivation and passion in 

engineering professional work
3. Creates opportunities for internships and jobs
4. Improves chances of admission in Masters program abroad 

and the work done as student member can be indicated in the 
Statement of Purpose (SoP)

Clarifications if any can be obtained from IGS office by email 
(admin@igs.org.in).
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IGS Chennai Chapter
IGS Chennai chapter organised a lecture 
on “CONCRETE BASEMENTS” on 
17th January 2018, at Viswesvaraya 
Seminar Hall, Department of Civil 
Engineering, IIT Madras. The lecture 
was delivered by Prof. R. S. Narayanan, 
Civil Engineering Consultant, Former 
Adjunct Professor, University of Leeds 
and Former Chairman, Euro Codes 
Committee. Nearly 60 participants 
including faculty and students of College 
of Engineering, Guindy and IIT Madras 
and several practicing Engineers attended 
the lecture. Prof. R. S. Narayanan shared 
his vast experience on concrete basement. 
The lecture was well received with useful 
discussions. Prof. S. V. Ramaswamy 
introduced the speaker to the audience 
and Prof. R. G. Robinson, Secretary, 
IGS Chennai Chapter proposed the vote 
of thanks.

IGS Chennai chapter organised a lecture on 
“Sample disturbance effect in soft clays” 

IGS Guntur Chapter
The IGS-Guntur Chapter in association 
with Dept.of Civil Engineering, Malineni 
Perumallu Educational Society’s Group Of 
Institutions ,Pulladigunta, Guntur , Andhra 
Pradesh  conducted a one-day Workshop 
on “Infra Structure Development And 
Foundation Technologies Adopted For 
Various Ongoing Projects Across Andhra 

on 22nd February  2018, at Viswesvaraya 
Seminar Hall, Department of Civil 
Engineering, IIT Madras. The lecture 
was delivered by Prof. Vikas Thakur, 
Department of Civil and Environmental 
Engineering, Geotechnical Engineering 
Division, Norwegian University of 
Science and Technology Trondheim, 
Norway. 61 participants including faculty 
and students of College of Engineering, 
Guindy and IIT Madras and several 

ConferenCe reports and Chapter news

practicing Engineers attended the lecture. 
Prof. Vikas brought out the importance 
of storage of samples on the properties. 
He highlighted that even block samples 
may fail to capture the true and unique 
response of plastic clays if they are not 
sampled and handled properly. He also 
presented a recent study related to the in-
situ monitoring of pore pressure changes 
inside block samples during and after the 
sampling.

Pradesh” on 3rd February,2018. There was 
overwhelming response to this workshop 
and about 350 participants attended the 
workshop which composed professional 
engineers, faculty and students from 
various engineering colleges in and 
around Guntur.
Prof. M. Bala Subrahmanyam, Head 
of the Civil Engineering department  
mentioned that these workshops  would 

provide both, the teachers and the 
students, a platform on which they 
could expand the horizons of their 
knowledge. Er.G.Brahmaiah,Executive 
Engineer,Panchayatraj Department & 
Chairman,IGS Guntur Chapter explained 
that this workshop will useful to take 
appropriate decisions dealing with soils 
in the field.

There were three speakers for the technical 
session. Dr. B.Uma Shankar ,Head 
and Associate Professor,Geotechnical 
Engineering Division,IIT – Hyderabad. 
discussed on “Foundations:  Fundamentals  
aspects to design to some case studies”. Mr. 
A.Madan Kumar ,Head of Engineering, 
Keller India ,Chennai. discussed on 
“Infrastructure development in AP: 
Foundation Technologies by Keller”.  
“Amaravati Infra plan” explained by 
Er. N.V.R.K.Prasad, Superintending 
Engineer & Addl. Director (Infra) Andhra 
Pradesh Capital Region ,Development 
Authority (APCRDA),Vijayawada. The 
workshop concluded with a prolific 
discussion by the participants with the 
resource persons.

A view of the Lecture

A view of the Workshop
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IGS thiruvananthapuram 
Chapter
Second T S Ramanatha Ayyar biennial 
Comemmarative lecture was organised 
on 17th February 2018 at College of 
Engineering Trivandrum. Prof. G.L 
Sivakumar Babu, President IGS, Prof. 

IGS Coimbatore Chapter
Karunya Insti tute of Technology 
and Sciences (KITS) (Deemed to be 
University) in association with IGS 
Coimbatore Chapter had arranged a 
two days workshop on “Geotechnical 
Solutions for Field Problems” during 
22-23, February 2018. The workshop was 
inaugurated by Dr. Kaniraj Shenbaga, 
Professor (Rtd), IIT Delhi and it was 
presided by Dr. P.Mannar Jawahar, 
Vice Chancellor of Karunya Institute 
of Technology and Sciences. Dr. 

R Shivasankar, NIT Surathkal and Dr. 
Jayakumar, MD & CEO Vizhinjam 
International Seaport Ltd., were delivered 
the comemmarative lectures. In the same 
meeting, IGS Student Chapters were also 
inaugurated in five engineering colleges 
in and around Trivandrum.

The IGS Student Chapters in CET, Marian 
Engineering College, Kazhakoottam, 
Rajadhani Institute of Engineering and 
Technology, Attingal, St. Thomas Institute 
of Science and Technology, Kazhakoottam, 
LBS Institute of Technology for Women 
were individually inaugurated in March 
2018 by Prof. G. Venkatappa Rao, Guest 
Professor, IIT Gandhi Nagar, Gujarat. 
Dr. M. Venkataraman, President, Indian 
Chapter of International Geosynthetics 
Society delivered a technical lecture in 
all the five colleges. Marian Engineering 
College, Kazhakoottam organised a 
National Conference on “Innovative 

P.D.Arumairaj, Head of the Department, 
welcomed the gathering. Dr.J.Brema, 
Programme coordinator proposed vote of 
thanks. The two days workshop consisted 
five sessions in which the following 
experts made presentations.

Trends in Civil Engineering” with the 
support of IGS Trivandrum Chapter. IGS 
Student Chapter of CET conducted a 
quiz competition for the students of  all 
the five engineering colleges. Student 
Chapter of LBSITW and CET organised 
technical visits to various construction 
sites to familiarise the students with 
practical applications of Geotechnical 
Engineering.

A total of 169 participants which included 
B.Tech, M.Tech and Ph.D students from 
different institution across TamilNadu, 
and practicing engineers from PWD, 
TWAD and Highways had taken part in 
the workshop. This two days workshop 

IGS Allahabad Chapter
One day workshop on ‘RECENT 
ADVANCES IN GEOTECHNICAL 
ENGINEERING-2018’ was organized at 
MNNIT, Allahabad on 5th Feb 2018.  The 
workshop was organized by Dept. of Civil 
Engineering and Indian Geotechnical 
Society, Allahabad chapter and had 
more than 70 registered participants. 
This workshop was inaugurated by chief 
guest Prof. M.N.VILADKAR, Emeritus 
Professor  of IIT Roorkee. This workshop 
was chaired by Prof. R.D. Gupta, Head 
Civil Engg. Department, Convened by 
Prof. R.P. Tiwari and organized by Dr. 
Kumar Venkatesh, Dr. V.P Singh and 
Dr. Vijay Kumar. Prof. M.N. Viladkar 
delivered the Invited lecture on  “Some 

Present and Future Geo-Mechanical 
Challenges” in which he emphasized 
on interdisciplinary approach to achieve 
the solution of problems prevails in 
Geotechnical Engineering. Prof. N.K. 
Samadhiya from IIT Roorkee   gave 
talks on his new method developed  for 
design of cut-off wall for levees.  Prof. 

R.K. Srivastava from MNNIT Allahabad 
delivered his lecture on Geo-environment 
in connection with climate change and 
sustainable development. Dr. V. A. Sawant 
from IIT Rookee delivered his talk on 
liquefaction by empirical and numerical 
approaches. The workshop concluded 
with Panel Discussion by experts.

Speakers, Organizers and Participants of RAGE-2018, MNNIT Allahabad

Prof. G.L. Sivakumar Babu inaugurating
Second T S Ramanatha Ayyar biennial  

Commemorative lecture Inauguration of the IGS Student Chapter

1 Dr. Kaniraj Shenbaga Ground Improvement methods in soft soils

2 Dr. B. Soundara Reinforced soil walls – Theory and applications

3 Dr. S.S. Chandrasekar Mechanism and Remedial Measures of Landslides in 
Nilgris

4 Dr. P.D. Arumairaj Forensic Sciences in Geotechnical Engineering

5 Dr. G.L. Sivakumar Babu Rehabilitation of Retaining wall based on failure analysis
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was very much useful to the participants 
as the lectures were related to recent 
developments in soil mechanics and 
foundation engineering with many 
practical case studies. Several members of 
IGS Students Chapter actively participated 
in the programme. It was very much useful 
for the curriculum and future studies.
An Industry – Institute Interactive session 
was also held on 23 March 2018.  Prof. 

IGS Coimbatore chapter conducted 
IGS QFiesta – 2018, an Intercollege 
quiz competition for IGS student 
chapters in association with Karunya 
Institute of Technology and Sciences. 
This programme was organised for 
the first time by IGS to encourage the 
involvement of the IGS student chapters 
in the activities of the IGS Coimbatore 
chapter. Of the 16 student chapters, 12 
took part in the quiz programme. The  
quiz was conceptualised and conducted  
by Dr. R. Kuberan. Two students from 
each of the participating institutions 
attended the competition. The competition 
consisted of a preliminary round and a 
final round. 4 teams were selected for 
the finals based on the performance in 
the preliminary round. The prize-winning 
teams were:

1. SVS college of Engineering                                        

2. Sri Krishna College of Engineering 
& Technology    

3. Builders Engineering College                                     

4. Karunya Institute of Technology and 
Siences            

The winners were awarded Rs.5,000, 
Rs.3,000 and Rs.2,000 for the first, 
second, and third teams. The fourth team 
was given a consolation prize. The prize 

G.L. Sivakumar Babu, Professor, IISc, 
Bangalore, Dr. Kaniraj, Professor (Rtd), 
IIT Delhi, Dr. P. D. Arumairaj, Professor 
& Head, Department of Civil Engineering, 
Dr.D.Tensing, Professor Civil Engg: 
& Head IQAC, Dr. J Brema, Professor 
& Program co-ordinator, Dr. M.G. 
Rajendran, Adjunct Professor, Dr. R. 
Kuberan, Geotechnical Consultant, V.K.P. 
Nandhakumar, Executive Member, IGS 

money was sponsored by Mr. Nandha 
Kumar, V.K.P Geotech, Coimbatore. 

Coimbatore Chapter, Er. N. Parijatham, 
Asst. Executive Engineer, Highways, Er. 
K. Subbiah, Asst. Executive Engineer, 
PWD, Er.K. Thirunavukkarasu, Asst. 
Executive Engineer, PWD, Er. Khanna 
Chokkalingam, Consultancy Engineer 
and other faculty represent teaching and 
represented industry.

Dr. P.D. Arumairaj, HoD, Civil engineering 
formally welcomed all members of 
industry and other academic institutions 
to the meeting. He articulated the need for 
academia-industry interaction meetings 
for enhancing and enlightening the 
technical skills in practicing engineers 
and bridging the gap between theory and 
practical aspects. The meeting ended as a 
fruitful one proposing the idea of having 
frequent interaction between industry and 
academia for upgrading of knowledge for 
effective and precise solutions to field 
problems. Collaborations in the form 
of interaction and training sessions will 
refine the construction practices. 

Dr. G.L. Sivakumar Babu, National 
President, New Delhi was the chief 
guest for the prize award ceremony. 
The installation of IGS Karunya student 
members was also done and certificates 
were distributed to all the members. 
A few participants presented their 
feedback of the event. Dr.P.D.Arumairaj, 
Chairman, IGS Coimbatore Chapter and 
Dr.S.P. Jeyapriya were also present. Ms. 
Irish Nivitha R., Faculty Incharge IGS 
Students Chapter, Karunya Institute of 
Technology and Sciences has coordinated 
the programme.

Releasing the Course materials for the workshop

SNS college of Engineering Scored I place in 
the IGS QFiesta – 2k18

Faculty members and Student Coordinators of Karunya Institute of Technology and Sciences 
IGS student Chapter
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IGS Ahmedabad Chapter
IGS Ahmedabad Chapter in association 
with Indian Institute of Technology 
Gandhinagar organized One Day National 
Seminar on Geotechnics in Infrastructure 
Development and Inauguration of IGS 
Student Chapters on 24th February, 2018 
at IIT Gandhinagar. 

Inauguration and Launch of Student 
Chapters was done by Prof. G. L. 
Sivakumar Babu, President - Indian 
Geotechnical Society (IGS). Six Student’s 
Chapters are established one each at 
IIT Gandhinagar, L. D. College of 
Engineering, Pandit Deendayal Petroleum 

University, Nirma University, Institute of 
Infrastructure Technology Research and 
Management (IITRAM) and Vishwakarma 
Government Engineering College.

The Seminar was inaugurated in the 
presence of Prof. G. L. Sivakumar Babu; 
Prof. G. N. Gandhi, former President-
IGS and Ahmedabad Chapter’s working 
Committee Members Prof. Amit Prashant, 
Er. Vivek Kapadia, Prof. Sweta P. Dave 
and Dr. Trudeep N. Dave.

Er. Subodh Jain, Former member of 
Railway Board was the Chief Guest of 
the event. He delivered the inaugural 
Talk on “Unmitigated Failures of railway 

embankment or cuttings – case study” 
– The lecture provided valuable insight 
on various geotechnical issues related to 
large infrastructure projects in difficult 
ground conditions. Prof. G. L. Sivakumar 
Babu delivered a talk on “Soil nailing and 
micropiling techniques in infrastructure 
development”, Er. Saurabh Vyas of 
TechFab (India) Industries Ltd. delivered 
a talk on “Geosynthetics for Pavement and 
Ground Improvement” and Er. S. K. Patel, 
Chief Engineer, R&B dept., Govt. of 
Gujarat delivered a talk on “Geotechnical 
and Foundation Design Issues related to 
Bridge and Building projects”. 

About 200 delegates from Engineering 
Colleges and Industries in and around 
Ahmedabad and students participated in 
the Seminar. All talks of the Seminar were 
very well received by the participants. 
The Seminar also provided a common 
platform for interaction between students 
and experts. Students were also motivated 
to take lead in organizing such events 
as part of IGS – Ahmedabad Student’s 
Chapters activities.Expert talk and briefing on Student Chapter 

activities by Prof. G. L. Sivakumar Babu
Participants attending the Seminar

Presentation of Seminar Certificate (PAGE – 
2018) to the Guest

A Group Photograph with Guests and Participants at Seminar (PAGE – 2K18)

IGS Jabalpur Chapter
IGS Jabalpur Chapter, in association 
with Department of Civil Engineering , 
Takshshila Institute of Engineering and 
Technology Jabalpur M.P. organized a 
one day seminar on Practical Aspects 
in Geotechnical Engineering (PAGE – 
2K18) on 10th March, 2018 at auditorium 
of Takshshila Group of Institution 
Jabalpur. The object of the seminar 
was to provide a platform to Students, 
Academicians, Research Scholars and 
Practicing Engineers working in the field 
of Geotechnical Engineering to interact 
and share their practical experience and 
knowledge. There were two session of 
the seminar i.e. Inaugural and Technical 
Session.
Chief Guest of the Inaugural session was 
Er. Sanjeev Verma ‘’Salil” Chairman IGS 
Jabalpur Chapter and Mr. S.C.Masurha 
Chairman of Takshshila Group of 
Institutions preside over the function. 
Er. Virendra Sahu, Chairman Institution 
of Engineers (India) Jabalpur Local 
Center and Er. Manish Dubey President 
Practicing Engineers Association Jabalpur 
was the guest of honor of the Inaugural 

Session. Addressing the seminar Er. 
Sanjeev Verma said that geotechnical 
information is essential for any type of 
civil engineering construction like dam, 
bridge, roads or multi storey building. 
Prof. T.K.Anand Principal and heads of 
the various departments of TIETECH 
Jabalpur welcomed the guest.
Technical session includes about 12 
technical paper presentations on the 
theme PAGE 2K18 by the under/ 
post graduate students, academicians 
from various engineering colleges and 
eminent personality from the field of 
geotechnical engineering. At the end of 
the seminar, certificates were distributed 
to the participants and paper presenters. 
Program was conducted by Prof. Sanjay 

Verma (Hony. Secretary IGS Jabalpur 
Chapter) and vote of thanks has given by 
Prof. Yogesh bajpai, Joint Secretary IGS 
Jabalpur Chapter.  
IGS Jabalpur Chapter would like to thanks 
to Prof. N.K. Samadhiya Convener, 
Chapter Activities for his valuable 
guidance and motivation for organizing 
this seminar successfully. 
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IGS Roorkee Chapter
IGS Roorkee Chapter in association with 
BIS, New Delhi and Department of Civil 
Engineering, IIT Roorkee has organized 
17th Meeting of the BIS sub-committee - 
CED 48 on “Rock Mechanics” on March 
19, 2018 and 14th Meeting of the BIS 
sub-committee - CED 56 on “Hill Area 
Development Engineering” on March 
20, 2018. More than 30 participants 
from different organizations including  
AIMIL, New Delhi; CSMRS, New 
Delhi; CSIR-CBRI Roorkee; CSIR-
CRRI, New Delhi; DG, BRO; NTPC, 
New Delhi; NHIDCL, New Delhi; 
RVNL, Rishikesh, THDC, Rishikesh. 
GSI, Dehradun,  NHAI, New Delhi; GB 
Pant Institute of Mountain Engineering, 
Almora; and NDMA, Dehradun attended 
the meetings. The codes on  “ Quantitative 
Classification System of Rock Mass - 
Guidelines Part-2: Rock mass Quality 
for Prediction of Support Pressures in 
underground Openings, , IS 13365 (Part 
2): 1992  and  “Preparation of Landslide 

Hazard Zonation Maps in Mountainous 
Terrains - Guidelines, IS 14496 (Part 
1)- Meso Zonation” were discussed and 
finalized. The preliminary Draft Indian 
Standard - Guidelines for “Site Specific 
Investigations and Stability Analysis of 
Landslides” was also discussed. New 

committees were formed committees for 
draft of new codes on Micro-tunnelling 
for civil utilities, Instrumentation & 
Monitoring of Underground Excavations 
- Tunnels, Shafts and Caverns, and 
Applications of Numerical Modelling in 
Rock Mechanics.

A view of the Meeting

A view of the Annual Oration

IGS Pune Chapter
The 3rd Bharat Ratna M Visvesvaraya 
IGS Pune Annual Oration in the series was 
held on 24th March 2018 at College of 
Engineering Pune. The talk was delivered 
by Dr Manoj Verman on “Tunnelling in 
Difficult Ground Conditions – Status, 
Pitfalls and Way Forward”.

The Chief Guest for the annual oration was 
Er. Pravin Darade (IAS) a civil engineer 
from COEP of 1990 batch and M. Tech 
from IIT Bombay, who is Additional 
Metropolitan Commissioner, Mumbai 
Metropolitan Regional Development 
Authority (M.M.R.D.A.) & Project 
Director (Mumbai Metro & Urban 

Infrastructure Projects) & Secretary to 
Chief Minister, Govt. of Maharashtra. 
He delivered the inaugural talk with 
a brief presentation on the Mumbai 
Metro and MMRDA projects with the 
challenges ahead and the rapid pace of 
progress they could accomplish. Er Pravin 
Darade elaborated various innovative 
methodologies that are being adopted 
by the MMRDA for the various ongoing 
projects.

The Guest of Honour was Prof G. L. 
Sivakumar Babu and shared the various 
changes that are being brought into the 
IGS to make it more vibrant and dynamic. 
He applauded the activities of various IGS 
student’s chapters under Pune chapter 
and set the target for many more student 
chapters and various events amongst 
them.

The 3rd annual oration was attended by 
more than 250 people which included 
students (UG & PG), academicians, 
consultants, engineers from Mumbai 
Metro and Pune metro, MMRDA, state 
PWD, Pune corporation, contractors etc.   
The registration was FREE.
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REVISED MEMBERShIP/FELLOWShIP SUBSCRIPtION RAtES
(effective from May 16, 2018)

Sl. No. Membership/Fellowship Category SAARC Countries INR Other Countries INR

1. Individual Membership

Admission Fee (Member/Donor): 1500 2000

For Subscription: Table 1 Table 1

2. Fellowship

Admission Fee (conversion from LM): 2500 4000

Direct Admission: 8000 15000

Life Subscription: Table 2 Table 2

3. Institution Membership (Annual): 10000 15000

For a slab of 10 years: 100000 120000

4. Associate Membership (Annual): 12000 18000

For a slab of 10 years 125000 150000

5. ISSMGE Membership for a block of 04 years  (2018-2021) 6000 —

6. Advertisement Rate for IGS news (1 insertion) 12000 30000

ADVERTISEMENT RATES FOR IGS NEWS (4 Colour) – 4 Issues 

SAARC Countries Other Countries

Back Cover 34000 45000

Inner Back Cover 30000 40000

Full Page 26000 32000

Half Page 22000 27000

Table 1
Fees for Life Membership

Age Group One Time Fee (INR)

Up to 30 7500

31-35 6800

36-40 6000

41-45 5200

46-50 4500

51-60 4200

Above 60 3800

Table 2
Fees for Life Fellowship

Age Group One Time Fee (INR)

36-40 15000

41-45 13500

46-50 12000

51-60 10500

Above 60 7500

Donor Membership 40000

Donor Fellowship 50000
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MEMBERS NEWS

INDIAN GEOTECHNICAL JOURNAL
Vol. 48, No. 1, March 2018

CONTENTS
ORIGINAL PAPERS
Geomechanical Challenges Practices and Innovations 1
M.N. Viladkar
 

Testing and Modeling of Screw Nailed Soil Slopes 52
S. Rawat, A.K. Gupta
 

An Analytical Solution of Gibson’s Model for  
Estimating the Pore Water Pressures in Accreting  
Deposition of Slurried Material Under One- 
Dimensional Self-Weight Consolidation.  
Part I: Pervious Base 72
Jian Zheng, Li Li, Mamert Mbonimpa, Thomas Pabst
 

Accelerated Consolidation Test Using t√ Method 84
M. Raheena, Retnamony G. Robinson
 

Settlement Analysis of Non-homogeneous Single  
Granular Pile 92
Pooja Gupta, J. K. Sharma
 

Erratum 102

Proportion Analysis of Ground Settlement Caused by 
Excavation and Dewatering of A Deep Excavation in  
Sand Area 103
Yang Chen, Wen Zhao, Peng-jiao Jia, Jian-yong Han
 

Model Studies on Laterally Loaded Piles in  
Sloping Clay Bed 114
K. S. Beena, P. E. Kavitha, K. P. Narayanan

Dynamic Properties of Soils at Large Strains in  
Roorkee Region Using Field and Laboratory Tests 125
Bablu Kirar, B. K. Maheshwari

TECHNICAL NOTES
Calibration of Earth Pressure Sensors 142
Vinil Kumar Gade, S. M. Dasaka

The Effect of Stress Induced Anisotropy on Shear  
Modulus and Damping Ratio of Mixed Sandy Soils 153
Ata Aghaei Araei, Ahmadreza Ghodrati

Strength Behavior of Rocks Under Cyclic Loading 176
Saurav Rukhaiyar, Narendra Kumar Samadhiya

An Analytical Solution of Gibson’s Model for  
Estimating Pore Water Pressures in Accreting  
Deposition of Slurried Material Under One- 
Dimensional Self-Weight Consolidation.  
Part II: Impervious Base 188
Jian Zheng, Li Li, Mamert Mbonimpa, Thomas Pabst

Modeling the Fiber Addition Influence on the  
Small Strain Shear Modulus of Sand 196
Paula V. Vettorelo, Juan J. Clariá

Prof. A. Sridharan
(HF-0006)
Prof. A. Sridharan, Honorary Professor and 
INSA Senior Scientist, Department of Civil 
Engineering, Indian Institute of Science, 
Bangalore has been conferred the Honorary 

Degree of Doctor of Science (Honoris Causa) by The Jawaharlal 
Technological University, Ananthapur, Andhra Pradesh at the 
Ninth Convocation held on 19th February, 2018.

Dr. P.C. Jain 
(LF-0532)
Dr PC Jain, Fellow of Indian Geotechnical 
Society and a Scientist with Defence Research 
& Development Laboratory (DRDL) 
Hyderabad has been inducted as an Associate 

Fellow of American Institute of Aeronautics and Astronautics 
(AIAA). The distinguished individuals comprising the 
Class of 2018 Associate Fellows exemplify extraordinary 
accomplishments and leadership in the Global Aerospace 
Community.  Dr Jain is the only Scientist working in India  who 
figures in the list of 2018 Associate Fellows.  
He has also been conferred prestigious  Homi J. Bhabha Award 
by Honorable  Minister of Science & Technology , Government 
of India, Dr Harsh Vardhan  during inaugural Session of  105th 
Indian Science Congress in recognition of his marvelous 
contributions in the area of Science and Technology.
IGS congratulates the awardees for their achievements.

The prestigious IGS- Ferroco Terzaghi 
Oration (IFTO Oration) the sixth in the 
series is scheduled on 12th October 2018 
at Indore to be organized by IGS-Indore 
Chapter.
The Oration shall be delivered by the 

eminent Prof. T. Ramamurthy (Retd. Professor, IIT-Delhi) 
on the Topic “Realistic Parameters Adoption to Solve Rock 
Engineering Problems”.  
The earlier  five IGS-Ferroco Terzaghi Orations were 
delivered by Prof. Harry G. Poulos (2008), Prof. M.R. 
Madhav (2010), Prof. Kerry Rowe (2012), Prof. A. 
Sridharan (2014) and Prof. William Van Impe (2016) 
alternatively by an eminent foreign and an eminent Indian 
Geotechnical Engineer.

6th IGS-FERROCO tERZAGhI ORAtION

I G C - 2 0 1 9
IGC-2019 would be hosted by

IGS-Surat Chapter
The scheduled date are 19-21 December 2019. The Venue, Theme etc. are being worked out and shall be announced soon.





IGS News  u  January-March 2018 33

IGC-2018
INDIAN GEOtEChNICAL CONFERENCE

13-15 December, 2018

INVITATION
Indian Geotechnical Society Bengaluru Chapter and Department of 
Civil Engineering, Indian Institute of Science, Bengaluru extends 
you a warm invitation to the IGC-2018 to be held at Bengaluru 
during 13-15 December 2018.

CONFERENCE THEMES
The themes of the Conference are :

• Characterization of Geomaterials and Physical modelling 
• Foundations 
• Slope stability and Landslides 
• Retaining structures, Dams and Embankments 
• Sustainability and Geoenvironmental engineering 
• Soil dynamics and Earthquake geotechnical engineering 
• Rock Engineering, Tunnelling and Underground structures 
• Problematic Soils and Ground Improvement 
• Transportation geotechnics 
• Computational, Analytical and Numerical modelling 
• Forensic geotechnical engineering and Case studies 
• Geotechnical Engineering Education and Codal practice

Organized by:
Indian Geotechnical Society Bangalore Chapter

Department of Civil Engineering, IISc, Bengaluru

Venue:
Indian Institute of Science (IISc), Bengaluru, India

BANGALORE CHAPTER

ORGANISING COMMITTEE
CHAIRMAN: VICE-CHAIRMEN ORGANIzING SECRETARIES
P. V. Sivapullaiah, GITAM, Bengaluru Campus H. N. Ramesh, UVCE, Bengaluru  C.R. Partha Sarathy, Sarathy Geotech., Bengaluru
 G. Madhavi Latha, IISc, Bengaluru P. Anbazhagan, IISc, Bengaluru 
  K. V. Vijayendra, BIT, Bengaluru 
  H.B. Nagaraj, BMSCE, Bengaluru

PRE-CONFERENCE WORKSHOPS:
ISSMGE Technical Committee on Soil Structure Interaction

and Retaining Walls (TC -207) Workshop on 12th December 2018

Visit conference website: www.igc2018.com

REGISTRATION FEES
 Up to  After Foreign
   Delegate Category 31st Oct.  31st Oct. Delegates
 2018 2018
 (`) (`) ($)

IGS Member 6000 7000 300

Non-IGS Member 7000 8000 350

SAARC Country Delegate 7000 8000 --

Students/Senior Citizen/ 3000 3500 200
Accompanying person

KEY DATES

Submission of full-length papers :  15 July 2018

Intimation of full-length paper acceptance :  16 August 2018

Submission of cameral ready papers :  30 September 2018

Registration of accepted papers :  31 October 2018

Conference Dates :  13-15 December 2018
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GEOTECHNICAL EVENTS CALENDAR

2018
September 16-21

Seoul, Korea
11th International Conference on Geosynthetics 
(11ICG). The theme of the Conference is 
“Geosynthetics: Innovative Solutions for 
Sustainable Development”.

For Details 
E-mail: secretariat@11icg-seoul.org
Website: http://www.11icg-seoul.org/

September 25-28
Lausanne, Switzerland

International Symposium on Energy 
Geotechnics (SEG-2018) under the auspices 
of the Technical Committee TC–308 of 
ISSMGE.
For Details 
Email : seg2018@epfl.ch

October 26 
Changsha, China

The 2nd Young Transportation Geotechnics 
Engineers (YTGE) Meeting under the auspices 

aBroad
of  ISSMGE TC 202.

For Details 
Website : www.isev2018.cn
E-mail: isev2018@yahoo.com

October 27-28 
Changsha, China

The 8th ISEV 2018 (International Symposium 
on Environmental Vibration and Transportation 
Geodynamics (formerly named as the 
International Symposium on Environmental 
Vibration) under the auspices of ISSMGE 
TC 202.

For Details 
Website : www.isev2018.cn
E-mail: isev2018@yahoo.com

December 3-5
Honkong

The second JTC1 Workshop on “Triggering and 
Propagation of Rapid Flow-like Landslides”.

For Details 
Website : www.hkges.org
E-mail: hkges@hkges.org

2020
August 10-11 

Colombo, Sri Lanka
International Conference in Geotechnical 
Engineering (ICGE 2020). 
For Details 
E-mail: slgssecretariat@gmail.com

2018
June 9

IIT Madras, Chennai
Workshop on “Rock Engineering Issues and 
Future Challenges”.
For Details 
E-mail: igschennaichapter@gmail.com

November 2-3
Ludhiana, India

International Conference on “Sustainable 
Waste Management through Design (SWMD-
2018)”.
For Details 
E-mail: igs.ldh@gmail.com

INdIa

Arvind Verma obtained his Bachelor’s Degree in Economics from St. Stephens College, University 
of Delhi and completed his Chartered Accountancy from the prestigious Price Waterhouse & Co.  
He was a Fellow Member of the Institute of Chartered Accountants (placed in Merit list), Institute 
of Internal Auditors, USA and Institute of Industrial Managers. 
He started his career with Price Waterhouse Coopers (then just Price Waterhouse) in their projects 
Consulting group. He joined Aimil In 1977, initially, responsible for the mainstay of the business – 
manufacturing. Having streamlined manufacturing, he looked to new areas of growth, and moved to 
marketing and exports. By the time he became the Chief Executive Officer in 1996, he was involved 
in every aspect of the company.  In addition to his commitments at Aimil, he took pride in supporting 
new technology, as well as scientists, both emerging and established. He was a part of many technical 
committees, such as the Indian Geotechnical Society, the Indian Roads Congress, the Indian Concrete 

Institute, the Indian Society of Rock Mechanics and Tunneling Technology, the Indian Society for Construction Materials & 
Structures and many more 
He had an especial relationship with the Indian Geotechnical Society, following the legacy of his late father, Mr. H.C. Verma.  
He  supported all endeavours of this association.  He recently initiated ‘AIMIL Awards and Fellowships’ to promote the 
Technocrats of India, in the areas of Instrumentation, Science & Technology with focus on Civil Engineering, Construction 
and Infrastructure. These awards include: 1)   IGS-Mr. H.C. Verma Diamond Jubilee Award for Innovative Instrument Design 
(Biennial) 2) IGS-AIMIL Prize for the best paper published in the Indian Geotechnical Journal. 3) IGS-AIMIL Prize for the 
Best Paper on “Instrumentation” 4) IGS-Aimil HCV Award for Best Paper in “Geotechnical Investigations & Testing”  and 5) 
IGS local Chapter Award.  He was the recipient of many awards, including,  the Bharat Shiromani Award, the Udyog Rattan 
Award, the Amity Leadership Award, the Asia Pacific Entrepreneurship Award and many others. He was also the Vice President 
at Indian Roads Congress and Aimil, his organization, was nominated for the Leaders of Tomorrow series at ET NOW.
IGS misses a good supporter of IGS in many of its activities and programs.

OBItUARy

ARVIND VERMA
An Icon of strength & 

determination
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