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BIANNUAL HIGHLIGHTS

1. ISEG conducted its 3rd Executive Council meetingon May 24th, 2014 at MECL, Scope Complex, New Delhi
under the Chairmanship of Dr. Gopal Dhawan, President ISEG The meeting was focused on the important
issues w.r.t. organization of Golden Jubilee Conference EGNM at New Delhi during October 2015.

2. Atwoday AiNat i onal Semi nar on Engineeri ng Qelglestgdoy excelce o
/ e n bas Ipeen successfully organized by ISEG in association with Geological Survey of India on 1611 July
2014 at Kolkata. Geoscienctific fraternity participated in the Seminar.

3. Second General body meeting along with a brain storming session for discussing various preparatory
activities for Golden Jubilee Conference was held on 10th July at Kolkata. A core team of ISEG members for
organising the EGNMZ2015 has been formed. The first meeting of core group was held during 20 -21 July,
2014 at Nagpur to discuss various arrangements to be made for organising EGNM.

4. Shri Yogendra Deva (Past Secretary) attended /AEG X/ International Congress and annual IAEG Council
and Executive meetings held during September 2014 at Torino, Italy. Shri Deva on behalf of ISEG present-
ed its bid for holding IAEG Council and Executive meetings during Golden Jubilee Conference 2015 in India.
He made presentation and placed fliers and a AO size poster of EGNM2015 at the IAEG Confer-
ence Venue in Torino, Italy. The efforts helped in bagging the sponsorship and IAEG Council and Executive
Meetings at New Delhi just prior to EGNM-2015.

5. Shri Yogendra Deva, who was ISEG nominee has been elected asVice President (Asia), IAEGfor next four
years term. Shri Y. Deva has been elected against stiff competition from Japanese candidate for the above
post. This is for the first time that any IAEG post has gone to India NG.

6. Fourth Executive Council meeting of ISEGwas conducted on September 30th, 2014 at GSI Office, Pushpa
Bhawan, New Delhi under the Chairmanship of Dr. Gopal Dhawan, President, ISEG Various important
issues pertaining to organization of EGNM2015 viz., finalization of venue, organising committees, road map
for EGNM, publications, sponsors, opening of new bank account for EGNM and release of 2nd circular etc.
were discussed.

7. Second Circular of Golden Jubilee Conference EGNA2015 released by President, ISEG during October 2014.

ISEG National Seminar, Kolkata, July 2014: Picture Gallery

Congratulates Shri P. K. Gupta ,
General Manager (Geotech), NHPC
Ltd and Life Member of ISEG for
being selected for Exemplary
Commitment Award by NHPC Ltd.

Shri P.K. Gupta

Indian Society of Rock Mechanics and Tunneling
Technology (ISRMTT) has given the Best Paper Award  for
the year 2013 to the papertitted o Tunnel | i ng
Geol ogi cal Condi t i on suthoreK by
S/Shri Imran Sayeed and Rahul Khanna of NHPC publisheg
in INDOROCK2013 wunder the <categ
Tunneling and Foundation on
Congrats from ISEG!

Thinking should become your capital asset, whatever ups and downs [you
may come across in your life.
: - A.P.J. Abdul Kalam
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EDITORIAL  [CECSHEYCE DI MESSAGE FROM SECRETARY [iEIsuletiEy

primitive technology in vogue in some of the river t he art technologies involved and it he
valley projects. What we saw nearly twenty five years the field of Geotechniques in international arena. The Society, keeping pace

back in projects like Chamera | and Uri | appears to with trends of th_e times, Iaur_lched |ts_web5|te_ WW'W./:S‘E'g/ﬂd/a.Ol.’g. Further, the

be a thing of the past. Tunneling and underground ISEG has a facility of exclusive website www.joegindia.com for its Journal and

works need drastic improvement so that we can gift authors can directly submit their technical papers to this website.

the technological knowhow to younger generations  |SEG has distinction of organising 4" International Conference of IAEG at New
not only in soft copy but through practical demonstra- Delhi in the year 1982. After that, ISEG is going to organize the next interna-
tion. There is a need to be cautious about statements  tjpnal event in the country, EGNM in October, 2015. ISEG participated in the
such as in this particular rock hole collapses, rock  |AEG Symposium at Beijing, China on 2425 September, 2013. An A0 poster of
bolts cannot be installed tfrenshifyolhténat®ial Cofiféréhdendh tEGRM WS pfaced in the IAEG
in phyllite. In a country which launches satellites reg- Symposium at Beijing, China by courtesy of Dr Y.P. Sharda and Shri Yogendra
ularly in space and has a successful Mars mission how  Deva. In the similar lines, another AO size poster on EGNM was placed at IAEG
archaic technology has remained in some projectsisa  Conference at Torino, Italy on September, 2014. Shri Yogendra Deva helped to
question to ponder and make necessary improve- present our case and convinced the International authorities of IAEG to sponsor
ments and corrections. This also should be one of the the ensuing EGNM and to organize the International IAEG Executive Council
objectives of ISEG because invariably geology comes  Meeting at New Delhi, just prior to the EGNM. All these activities actually helped
under scrutiny and fire in cases of delays and failures. to expect good number of international gathering during the EGNM.

In my first editorial in newsletter dated April 2013, The present Executive Council of ISEG conducted (i) in association with the GSI,

- o - a National Wor kshop on o6Contemporary p

importance of communication and how conflicts can . L - ;

be over come through proper communication was Geo h azardsd atld Bﬂyedmna(lbp dssoaiation with thc_a CBIP a
Nati onal Wor kshop on ONatur al Di saster

mentioned. Shri Kumara Mangalam Birla, has also on 20" December, 2013; (i) in association with the GSI, a National Seminar on

pointed out in context of effective corporate govern- En%inegr$g Geology, Geotechniﬂ[ues and Geohazard$s A quest for excellence,
td'of 10" YuR,Lo14 Al

ance that il do not beli € ¥t Kolk hesg Ndtidnal \Rlélrkgﬁops/Seminars helped to

communicateo. Newsletter g jed 8 Gbraft platforn! i distuBsRi? dnd debhde on a host of geotechnical
means of communication of the society through

issues.
which we communicate not only with our members
but also with all professionals, scientists and academi- ISEG with the help of NTPC Ltd., successfully conducted 29 Geotechnical
cians related with our field. Orientation Programme (GOR2013) at the NTPC Ltd., at New Delhi on 11-12

November, 2013. Subsequently, the 3 Geotechnical Orientation Programme
Finally | would make a appeal to all geological, (GOR2014) is scheduled during on 10-12 November, 2014 at Dehradun,
geotechnical and civil engineering fraternity to Uttarakhand. The GOP is capacity building programme of ISEG, aiming to
contribute technical papers for EGNM 2015 and visit ~ impart basic knowledge of common geotechnical aspects to young professionals
our websites www.isegindia.org, www.joegindia.com engaged in engineering geological/ geotechnical and civil engineering
and www.egnmindia2015.0rg. We have given an  disciplines.

exhaustive list of themes for inviting abstracts of 250 gyer since the present Executive Council of the Society took over its charge on

words. We solicit maximum participation for this st janyary, 2013, four Executive Council meetings of the Society were
memorable Golden Jubilee Event which has the  conqucted, the 15 meeting on 1% February, 2013 at New Delhi; the 2™ meeting
sponsorship of International Association of Engineer-  on 20" July, 2013 at New Delhi; the 3™ meeting on 24" May, 2014 at New Del-
ing Geology. Please feel free to email us at /se-  pj: and the 4™ meeting on 30" September, 2014 at New Delhi. Two General
92015@gmail.com in case any clarifications are re-  Body Meetings were conducted, the 1% meeting at Hyderabad on 14" June,
quired. 2013; and the 2™ meeting at Kolkata on 10" July, 2014. One Annual General
Body Meeting was also conducted on 20" December, 2013 at New Delhi. A
Last but not the least kindly remember that your meeting of Core Group of the ISEG was also held on 20-21 July, 2014 at Nagpur
feedback is most valuable. We are always eager to  to discuss on various arrangements to be made in organising EGNM. In this
hear your views. regard, one Brainstorming Session was also organized at Kolkata on 10" July,
With regards and thanks 2014. All these meetings helped to exchange of ideas to discharge of duties in a

more transparent and democratic manner.

ISEG has another good news in its kit. Shri Yogendra Deva, Past Secretary of
ISEG and ISEG sponsored candidate, has been elected as Vice President, Asia of

PY : o0 Imran Sayeed IAEG. With strong presentation, persuasion skills, international exposure, Shri
000000 Editor Dev_a has been t_alected _agalnst stiff compe_tltlon from J_apan. ISEG qo_n_g_ratulatgs
0000000 Shri Deva on his election and on assuming International responsibilities. This
0000000 development is a positive sign in favour of our ensuing EGNM. ISEG is scouting

for sponsors, co-sponsors, advertisers to support the ensuing mega event,
EGNM. Please join us and support the noble cause.

- Y i |
Our scientific power has outrun ou ours sincerely,

spiritual power. We have guided missiles M»@u
and misguided men.
(M. RAJU)

Martin Luther King, Jt. Secretary
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50 Glorious Years IAEG India National Group Eéﬁm

Indian Society of Engineering Geology SE0 (1905 -2015)

Announces
International Golden Jubilee Conference on

Engineering Geolog ew Millennium

Iy

(EGNM2015)

Sponsored By In Association with

Indian Society of Engineering Geology International Association of Geological Survey of India Mineral Exploration Corporation Ltd. ( MECL)

(IAEG India NG) Engineering Geology and the Environment (IAEG) (Ministry of Mines, Government of India) ( A Mini Ratna Government of India Company)

PROGRAM
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VENUE

4th IAEG Congress in 1982
was also held at New Delhi

New Delhi, India

ABSTRACT SUBMISSION

Abstracts are invited conforming to themes given overleaf in 250 words. They

ABSTRACT . L o ’
be submitted at www.egnmindia2015.org or mail to iseg2015gmail.com

SUBMISSION OPEN
FROM 16 AUG.2014

IMPORTANT DATES ﬂ Abstracts Submission Deadline : Dec. 31, 2014

ﬂ Full Paper Submission Deadline : May 31, 2015
ﬂ Revised Full Paper Deadline (as required) : July 31, 2015

CONFERENCE THEMES REGISTRATION

1. Ambit of engineering geology, international viewpoints, Indian references, historical developments, roles and functions of Registration fee for all the delegates including the authors of the technical papers
engineering geologists. . attending the International conference is as follows:

2. Engineering geological education, undergraduate and graduate level study, pure and applied geology, geology in civil
engineering, geology in geotechnical engineering, cross disciplinary and collaborative research, new approach in engineering Category Early Bird* Standard Spot
geological education.

3. Recent developments in explorations, new techniques in investigations, exploratory drilling tools, geophysical surveys, General US$ 500 US$ 550 US$ 600
geological & geophysical logging, accelerated investigation programs.

4. Application of rock mechanics tests in investigation & pre-construction stages of river valley projects, importance of lab and IAEG Members USS$ 450 US$ 500 US$ 550
insitu testing, International Standards and methods, Indian Standards, ASTM and British standards: similarities and differ-
ences. Students/ Accompanying Members US$ 200 US$ 250 US$ 300

5. How to use test results? Recent techniques of derivation of engineering properties from rock mass classifications.

6. Engineering geological monitoring in construction stage projects, tackling geological problems, role of best construction SAARC Delegates™ INR 10,000 INR 15,000
practices, recent advances in open air and underground excavations and support techniques, slope stability.

7. Soil Mechanics: Slope stability, rock fill & earthen dams and embankments. * Early Bird: Up to 30 June 2015

8 Investigation and construction methodol ogy for long tunnelf, ** ISEG Life Members: 30% Off; IAEG Members/Govt. D 40% Off;

9. Geological input in contract documents, understanding obligations of owners and contractors, risk assessment and Accompanying Members: 60% Off. Please note only one concession is applicable
sharing, use of specialized agencies, dods and dondts for ng and available for Indian Members only. Note. 12.36% Service Tax Extra.

10. Exploration & testing for construction materials, quarrying, environmental aspects, disposal of tunnel waste, reclamation.

11. Blasting techniques, importance in deep open excavations, blast design for safe and speedy tunneling, methodology for
excavation and support of large caverns. Effects of blasting on engineering properties.

12. Application of rock mass classification in engineering projects.

13. Geotechnical studies, engineering & design for large underground caverns related to power stations, desilting chamber and
other applications.

14. Engineering geology, geohydrology and rock mechanics for underground oil storage caverns.

15. Rock support elements: Theory & practice, recent advancements both in soil & rock stabilization.

16. Case histories for CFRD and RCC dams.

17. Application of geotechnical engineering and rock mechanics in mining, role of engineering geology, case studies, mining
methodology and environmental issues of open cast and underground mining.

CONTACTS

FOR ALL CORRESPONDENCE

POST CONFERENCE EXCURSIONS AND TOURS

Technical Excursions  to
Iarg_esl Ipdlan hydroelect(lc M. Raju, Secretary,
Zr?r':ﬁ:is viz., Nathpa Jhakri Indian Society of Engineering Geology

: Clo Dy. Director General, Missiori 1V,
G Survey of India, CHQ,
15 A&B, Kyd Street, 3¢ Floor, Kolkata,

iy

18. Geo-environmental studies for large civil engineering projects, sustainable development, environmental aspects of river valley Amazing India West Bengat700 016, India.

schemes, EIA & EMP studies for river valley schemes. _Slghlseelng tours  to E-mail: india.seg@gmail.com;
19. River basin management, hydrological studies in mountains and plains, GLOF studies, reservoir sedimentation and important  tourist geolraju@gmail.com

catchment area treatment. destinations in New Mobile: +91-9432672087
20. Geohydrological studies in hilly terrain, ground water modelling for underground projects, use of new techniques, Delhi like Qutab Minar,

assessment of water ingress. Red Fort, Jama Masjid, _
21. Ground water contamination, cities and country side expansion and water balance studies. l:{emil:alslz‘n A?:puf‘ | bl o FOIR A BEIRACTISY PR

. Ny U " ; . P S . 3 3 ncredible oppin

22. ;aer;dssullrcées.studles and mitigation, hazard zonation, exploration technique, monitoring, engineering solutions, long term Ajanta - Ellora Caves, Experience tour to lhg%arkgels Imran Sayeed | Editor,

of Delhi like Dilli Haat, Chandni
Chowk, Rajeev Chowk, Central
Market, etc.

Khajuraho, Varanasi ,
Kerala backwaters,
fascinating  Rajasthan
o . etc. Customized
in final 2 . programs to  suit
duration and cost also.

23. Urban engineering geology: Geotechnical evaluation of cities, metro tunnels, underground space technology, waste water
treatment plants. Engineering geology and rock mechanics in underground storage caverns.

24. Seismo-tectonic studies and earthquake engineering

* Please note that depending upon response, the themes may be deleted or

Indian Society of Engineering Geology
Olo Project Investigation Division,
NHPC Ltd., Sector33, Faridabad,
Haryana-121003, India

Email: iseg2015@gmail.com

Exciting Spouse Programs
like Mehndi (henna), bangles,
Saree tying, etc.

ISEG websites: www.isegindia.org & www.joegindia.com EGNM website: egnmindia2015.0rg



mailto:geolraju@gmail.com

ISEG NEWS October 2014

Volume 10, No. 2 Page5

NEED TO LAUNCH THE NATIONAL LANDSLIDE SUSCEPTIBILITY

MAPPING (NSLM) PROGRAMME IN INDIA
CREATE A NATIONAL DATABASE ON LANDSLIDE

1.0 SCENARIO OF LANDSLIDE HAZARD IN INDIA

In Indian hilly region, land sliding is a frequent natural hazard

that perennially results into colossal damage to the properties and
lives. The entire Himalayan terrain, including the sub-Himalayan
terrain in the north -east, Western Ghats and Konkan hills in the
south and south-west are susceptible to landslides which amount
to about 0.42 Million km? (excluding the permafrost region). In

India, most of the landslides are triggered by monsoon rainfall,

however, Himalayas being a highly earthquake-prone, co-seismic
landslides are also not rare (Champati Ray et al., 2009; Ghosh et
al., 2012a). Apart from rainfall and earthquake, the toe erosion by

stream and unscientific anthropogenic interferences such as
excessive cutting of slope for construction of roads and buildings
also trigger landslides.

2.0 LANDSLIDE SUSCEPTIBILITY MAPPING AND ITS
UTILITY

Landslide susceptibility mapping (LSM), i.e., identification of zones
of different degree of proneness to land sliding or susceptibility,

on basic regional/ macro scale (1:50,000) is essential for landslide
risk free land use planning. These macro scale landslide suscepti-
bility maps are excellent geo-information tools to the planners/

administrators for framing land -use zoning regulations which in
turn facilitates preparation of better and safe disaster -resilient
infrastructures, and, increases the sense of true preparedness in
tackling such impending danger. Moreover, such maps are the
most fundamental inputs for the estimation of landslide hazard

and risk which helps the planners/administrators/ insurers in

allocating relevantly the resources while tackling such hazards
(van Westen et al., 2006; Fell et al., 2008; Ghosh et al., 2012b).

3.0 LACK OF NATIONAL LANDSLIDE DATABASE IN INDIA

However, unfortunately, compared to the 0.42 Million Km 2
landslide-prone areas, the target of LSM achieved so far (~60,000
km?) is meager. Moreover, these maps are mostly in analogue
form; thus making them difficult to retrieve and periodic updat-
ing. These constraints warrant the need of launching a national
project for LSM for the entire 0.42 Million Km? hill areas of India.

4.0 GSI 6S ROLE AS A NODAL

Observing the huge gaps in the basic landslide inventory and
susceptibility database, the Geological Survey of India (GSI),
being the nodal agency of landslide studies of the country, under
the approval of the Ministry of Mines, Government of India, has
launched a nation-wide programme on LSM i National Land-
slide Susceptibility Mapping (NLSM) with effect from the
current field season (FS) that is 2014-15 and has planned to
accomplish the entire task (about 0.42 million km ? spreading over
parts of 1112 nos. of Survey of India Toposheets) in six years (by
the end of 2020). During FS 2014-15, GSI has taken up 19 NLSM
Programmes in different parts of India, out of which, 12
programmes are prioritised in Uttarakhand targeting the most
vulnerable and populated areas of the state (about 16,000 km 2

AGE

Saibal Ghosh

M. Raju

Pankaj Jaiswal

Geological Survey of India

A ROADMAP TO

spreading over 27 Survey of India Toposheets). These areas have
witnessed a ravaging landslide disaster during June 2013. During
FS 201516, GSI has a plan to take up about 44 NLSM
programmes throughout the country for which necessary resource
allocation, framing up of the programme proposal are in progress.
To successfully accomplish this national programme, GSI is also
implementing continuous programmes of capacity building and
training of its geoscientists at GSI Training Institutes and
Geohazards Research & Management (GHRM) Cell, Kolkata by its
internationally-trained in-house experts. GSI has also
simultaneously sought the cooperation from National Remote
Sensing Centre (NRSC) in accomplishing parts of the NLSM target
in high-altitude and inaccessible areas in the Himalayas.

5.0 METHODOLOGY TO BE FOLLOWED IN NSLM:

LSM is a scaledependent exercise for which several methods are
available varying from knowledge to data driven techniques.
However, all such methods of LSM primarily aim to identify where
future landslides are likely to occur based on the fundamental
assumption that the geofactors that caused present and past
landslides are likely to cause similar landslides in the future
(Varnes, 1978; Carrara et al., 1995; Guzzetti et al., 1999). Thus, all
methods, in vogue, use either indirect or direct spatial relations
between landslides and relevant spatial factors to predict future
landslide source areas. Therefore, the fundamental requirement is
a good-quality input geofactor and landslide inventory maps, which
in NLSM is being prepared utilizing adequate inputs both from high
-resolution satellite imagery and field data.

With the advent of the Geographic Information System (GIS) since
the late eighties, the application and development of various
data-driven empirical methods for landslide susceptibility mapping
became popular (Aleotti and Chowdhury, 1999). These data-driven
methods are mostly statistical or mathematical (both bivariate and

multivariate) and are primarily based on the observed data of

landslides and relevant spatial relation with geofactors. In NLSM
Programmes, similar approach is being followed in 2-stages (Ghosh
et al.,, 2011) 7 i) first by selecting and weighting the relevant

terrain-specific geofactors by quantifying the bivariate spatial
interrelationships between geofactors and landslides, and ii) finally
by generating the landslide susceptibility models by integrating the

selected and weighted geofactor maps using weighted multi-class
index method. However, any method of predicting landslide

susceptibility needs validation which sometimes may be difficult in
areas having no land sliding history. But in general for all NLSM
programmes, quantitative validation through preparation of

success and prediction rate curves, following the internationally-
accepted methods proposed by Chung and Fabbri (Chung and
Fabbri, 1999), are strongly recommended, which would also
facilitate classification of raw landslide susceptibility score maps
into qualitative (AHiIigho,
maps, easily understandable by all stakeholders.

Contd... on Page06

fiModer a
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Advertisement on
ISEG websites

1. The advertisement would be carried
for five year from the date of its
posting on the website.

2. The advertisements would be posted
as abridged version, i.e. logo and
tagline, if any.

Advertisement material

The material may be sent as soft copy

along with a hard copy in colour.

Payment

The fee is non-refundable, may be paid

directly to the ISEG account as per

details given below.

(a) Demand Draft, drawn in favour of
t h endian Society of Engineering
Ge o/ ,0payable at UCO Bank,
Lucknow.

(b) Payments may also be made
through Bank Transfer on line as
detailed below.

Bank: UCO Bank, GSI Branch, Aliganj,

Lucknow, Account Name:

il NDI AN. SOC. OF. ENGo

Account No.: 90330200000045

IFSC Code No. :UCBA0002024

Logos will also be displayed in all

subsequent issues of ISEG News during

the period of validity.

Contd... From Page05

6.0 RESULTS AND OUTCOMES

The NLSM Programme is aimed to produce in a
GIS, the seamless 1:50,000 scale landslide
susceptibility maps of the entire landslide-prone
areas of India along with spatial database of
historic landslides of the country which is
presently lacking in India. All these resultant
maps will be uploaded/ disseminated through GSI
-portal for use of public. This will form the

national landslide hazard database of India

for future study as a fundamental and base data

in the event pertaining to of landslide hazard.
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DRILL STEM TEST (DST) -

A POSSIBLE TOOL TO

FORECAST THE WATER IN TUNNELS

Many hydroelectric projects involving long head race or tail race tunnels, particularly
in Himalaya, have suffered inordinate delays due to encountering large quantities of

Y. P. Sharda
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The drill stem test may be divided into two classes
i.e. open hole (before casing is set) and cased hole
to test through perforations or to test a short sec-

tion of open hole below the casing shoe. Further,
tests may be divided into regular test (testing a
zone below a packer) and straddle test (testing a
zone isolated between two packers).

water suddenly. In certain cases like Dul Hasti HEP, Parbati HEP and Tapovan
Vishnugad HEP the quantity of water encountered was very large that work had to be
halted for months or years. This was due to the fact that it was not possible to esti-
mate the quantity of water and pressure at which it was ingressing into working area
in advance. It is a known fact that in order to fulfill ever increasing demand of ener-
gy in the country, especially during the peak hours, the hydro potential in Himalaya
will have to be harnessed to maximum capacity sooner or later. Many projects com-
ing up in Himalaya will be involving long tunnels with high super incumbent cover.
Possibility of encountering large quantities of water suddenly will be very much there
and we will either have to live with the situation and suffer long delays resulting in
time or cost over runs or invest some money during investigation stage and save
time and money during construction stage.

Drill Stem Testing or Formation testing has been
very common in oil industry for a long time but
made its entry into the field of Engineering Geolo-
gy and Geo- techniques recently when these have
been successfully used to delineate the water
bearing horizons during investigations of a 56km
long railway tunnel which is under construction
between Switzerland and Austria in Europe.
However, keeping in view the seriousness involved
in the investigations and our attitude to keep the
quantity of investigations to minimum and face the
problem during construction stage, it may take a
long time for such a technology to be employed in
tunneling field.

One test that can be used to estimated the quantity of water and pressure at which it

would ingress into tunnel is Drill Stem Test (DST).  This test is performed in oil
industry to know about the producing potential of a formation. The objectives of this

test include formation evaluation, estimation of reservoir pressure, pressure gradient,
transmissibility and/ or permeability. The data obtained from these tests include
quantity and quality of produced fluids during a measured time interval, flowing and

closed in pressure and rate of pressure buildup with the formation closed in.
In nutshell this test is performed in order to determine the parameters of reservoir

quantity of fluids and pressure at which the are likely to flow.
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CONCRETE FACE ROCKFILL DAMS (CFRD) -

NEW CASE HISTORIES

1 WORLD WIDE TREND

Concrete Face Rockfill dams worldwide have become popular
choice for those dam sites in which a rockfill dam solution is se-
lected over concrete dam solution due to peculiar characteristics
of site. In other words, CFRDs have almost become synonymous
with rockfill dam solution and conventional earthen core type
rockfill dams (ECRD) are no longer preferred solutions. CFRDs
have been built in different parts of the world ranging from Unit-
ed States, Europe, Australia, Latin America and Asia. Maximum
no. of CFRDs have however been built in Brazil and China.

2 FEATURES OF CFRD
2.1 TYPICAL CURRENT SECTION OF CFRD

Figure 1 shows the schematic section of the CFRD consisting of
sound compacted rockfill founded on a sound rock foundation.
The zone designations 1, 2 and 3 have become standard interna-
tionally.

Zones 1A is a cohesion less silt or fine sand and is placed such
that it acts as a joint or crack healer over the perimeter joint and
the lower part of face slab.

Zone 1B provided support for Zone 1A and consists of random
material.

Compaction of Zones 1A and the Zone 1B
spreading equipment.

Zone 2A is a processed fine filter with specific gradation limits,
minus 20 or minus 12. It is to limit the leakage in the event of
water stop failure and to self heal with underwater placement of
silt or silty fine sand.

Zone 2B, the face support zone has often been specified as
crusher run 75 mm sound rock material.

Zone 2A, and 2B, their gradation, placement and protection dur-
ing construction are discussed in detail subsequently.

Zone 3 is quarry run rockfill. The differences in A, B and C are
principally in layer thickness and size and type of rock.

Zone 3A is to provide compatibility and limit void size adjacent to
Zone 2B.

Zone 3B resists the water load and limits face deflection.

Zone 3C receives little water loading and settlement is essentially
during construction.

Large rock is often placed at the downstream toe to resist scour
and tail water wave action.

is by hauling and

2.2 DESIGN FEATURES

Principle design features of a CFRD are:

(a) All the zoned rockfill is downstream from concrete face slab,
the water barrier.

(b) A plinth with appropriate foundation treatment below
connects the concrete face slab to the foundation.

(c) A parapet wall at the crest provides a wider surface for
construction of the face slab and reduces volume of rockfill.

(d) Water load is transmitted into the foundation upstream from
the dam axis.

(e) Since all the rockfill is dry, earthquake shaking cannot cause
internal pore pressure.

(f) The condition of high shear strength, no pore pressure and
small settlement under seismic loading make the zoned rock-
fill inherently resistant to seismic loading.

(g) The only credible mechanism of failure of a CFRD founded on
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Figure 16 Zones for CFRD of sound rock on sound rock foundation
(Adapted from Cooke, 1991,1997)

rock is erosion by sustained overtopping flow. Hydrology,
spillway and freeboard design is the response to this risk. Piping
of foundation is a potential mode of failure as a result of increas-
ing use of CFRDs on weathered rock and alluvial foundations.

(h) Post construction movements are small and cease after several
years.

2.3 CONSTRUCTION AND SCHEDULE FEATURES

(@) Ramps are permitted within the body of the dam in any
direction. This minimizes haul roads to the dam and facilitates
traffic and placement on the dam.

(b) Where site conditions permit, rockfill may be placed on the
abutments prior to river section. This allows required excava-
tions directly into the dam.

(C) CFRDs allow greater flexibility for the management of the river
during construction.

(d) The plinth construction and grouting are outside the dam body
and do not interfere with the embankment placement or the
construction schedule.

(e) Rockfill placement is relatively unrestricted and not affected by
rainfall.

() The slip forming of the concrete face slab is a repetitive planned
procedure that can be reliably scheduled.

(g) The use of the upstream extruded curb have reduced segrega-
tion of the transition 2B and eliminating requirement of

upstream slope compaction.
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