Indian Society of Engineering Geology

Brainstorming Session and Launching of the ISEG Website

Lucknow; Friday 22 December 2006

In celebration of the completion of its Four Decades, the Indian Society of Engineering Geology is organising a Brainstorming Session on Friday 22 December 2006 at VKS Varadan Auditorium of Geological Survey of India, Aliganj, Lucknow. The programme of the day also includes launching of the ISEG Website as a milestone in the illustrious journey of the Society. 

Short Papers on any topic of Engineering Geology, Natural Hazards and Environment, categorically highlighting the issue of discussions, were invited by 31 October 2006 and till date eighteen papers have been received. A few more papers are expected as late entries.

The summary of selected papers will be e-mailed to all interested participants by 20 Nov 2006 for their responses that is required to reach the Secretary ISEG on or before 30 Nov 2006, preferably by e-mail. Brainstorming Session will discuss the issues selected from final responses.

The Short Papers and the Responses received will form a part of the Journal of Engineering Geology Volume XXXII for the Year 2006, to be released as a Pre-Event publication. Discussions will be carried in the subsequent Volume of the Journal (Year 2007). The highlights of the papers and discussions will be posted on the ISEG Website immediately following the Event.

The papers selected for Brainstorming Session will qualify for ISEG Best Paper Award carrying a cash prize of Rs 5000/=, a citation and all expenses paid presentation of the paper in the Brainstorming Session.

The salient features of the Event are as follows.

Venue: 

VKS Varadan Auditorium, GSI, Lucknow

Registration: 
Rs 1000/= per participant




Free for ISEG Members (two delegates for Institutional Members)

Programme:


Friday, 22 Dec 2006

0900 hrs

Registration 

1000 hrs

Inauguration

1030 hrs

Launching of ISEG Website

1045 hrs

Inaugural Tea

1100 hrs

Technical Session I (with tea break)

1330 hrs

Lunch

1415 hrs

Technical Session II 

1600 hrs

Panel Discussions

1645 hrs

Closing Tea

1700 hrs

ISEG AGM / Declaration of Election Results

1800 hrs

Dinner

Indian Society of Engineering Geology

Brainstorming Session and Launching of ISEG Website

Lucknow; Friday, 22 December 2006

Executive Summary of Papers

The Abstracts of twenty papers for the Brainstorming Session are reproduced below for your comments and observations, leading to decision on topics for brainstorming. For the reason that there are quite a few papers on Landslide Hazard Zonation, this topic should constitute one of the major themes for discussions. Your responses would decide other topics for this purpose and would be considered for publication in the Journal of Engineering Geology along with the papers.

For greater circulation, please forward this document liberally to others working in the disciplines of civil engineering, engineering geology and geohazards.

Please note that the authorship of the papers is being withheld for editorial processing that is underway.  

The last date for your responses is 30 Nov 2006. 

Theme-1: Engineering Geology

1. “Tunneling in Soft Rocks Having Low Compressive Strength”

Engineering geological input plays an important role in optimizing design and execution of river valley projects. With growing demand for infrastructural facilities many projects are being planned and some are in pipeline in new geo-environmental regions. To cope up with the fast changing scenario of globalization, the field of civil engineering has made quantum jump in technological advancement, methodology, machinery/equipment deployment etc. In view of this, the paper suggests for a modified rock mass classification system for assessment of rock mass for effective support system and for selecting right type of equipment in soft, weak poorly cemented rocks where mechanical excavation is preferred over DBM.

2. “TBM Tunneling in Himalayan Rocks”

Tunnel Boring Machine tunneling in Himalayan rocks is difficult and challenging task for geologists and engineers. Himalayan rocks are known for heterogeneity & complexity. Investigation and construction using any methods are always difficult. Attempts are made earlier using TBM for Himalayan rocks, but have not been successful. Presently, at Parbati Hydro Electric Project, Stage –II, two different types of TBM are under operation, single shield TBM for excavation of HRT and double shield TBM for inclined pressure shafts, in different geological conditions. TBM excavation represents a big investment but potentially very fast method of excavation with proper support of the rock. When unfavorable conditions are encountered without warning time schedule and practical consequences are often far greater in a TBM driven tunnel than a drill blast method. For lot PB-III work of project, left inclined pressure shaft is completed and right pressure shaft is under excavation, this is the first inclined TBM tunnel in Himalayan rocks completed successfully in record time. But this is not always true for Himalayan rocks, when due to high topography investigations are difficult and time taking, squeezing & swelling rock conditions encounters and high stress environment, all are problematic for tunneling. This paper deals in brief, excavation of inclined pressure shaft and future of TBM tunneling in Himalayan rock conditions. 

3. “A Glimpse through Hydroelectric Projects of North Eastern Region”

Hydropower development as a sustainable, renewable and eco-friendly source of energy has drawn special emphasis recently. North Eastern India being a store house of water resource has been given impetus by way of construction of a large number of hydel projects.Variable geological milieu ranging between Archaeans/Precambrians of Meghalaya massif, the Gondwanas, the Tertiary and Pleistocene deposits in Himalayan foothills, in a highly seismotectonically sensitive region, pose challenging geotechnical problems, which have been adequately addressed by the Engineering Geologists of the region. This write up embodies some case histories of the hydropower projects constructed in this region, which may be proved to be helpful for the planning and investigations of other hydro-electric project in future.

4. “Geological Considerations in Finalising Port Louis-Moka Link Road Alignment, Mauritius”

Geological investigations have been carried out by the author, with a view to selecting the most viable, and shorter route for Port Louis-Moka link road alignment in Mauritius. There were several alternative proposals put forward by the Project authorities, however, the author proposed an entirely new alignment, taking into consideration the geological and physiographical setup, environmental friendly conditions and nearly 50% shorter distance. This paper gives a detailed account of the regional geology, geology and geomorphology of the project area and tectonics. Various problems, which are likely to be encountered in executing the project have been highlighted and remedial measures have been suggested. On the basis of field and laboratory test data the author has attempted to classify the rock mass and predict the likely rock loads inside the proposed tunnel for designing suitable support system.

5. “Impact of Landslides On The Construction Schedule of A Major Hydro Power Project in The Lesser Himalayas Of Jammu&Kashmir, India”

The unprecedented snow fall and rains in Chenab valley and the following floods generated a series of land slides in the project area, jeopardizing the river diversion system and concrete pouring system; besides the approach roads and bridge etc. The paper enumerates the colossal loss and generates a discussion on the site-specific studies and measures needed for mass movements in hydropower projects.

6. “On Development of Slump Slide around Reasi End Portal (P2) of Tunnel No. 1 . Udhampur – Sringar – Baramulla Railway Line Project”

The 2700m long tunnel No.1 located between Katra and Reasi is a part of prestigious jammu- Udhampur- Srinagar_ Baramulla rail link project. The tunnel for a considerable part of its length traverses through Reasi thrust zone. During heavy rains in the intervening night of 9th and 10th February 2005, a major slide developed around the P2 portal at the nReasi end, which caused heavy damage to portal as well as the part of tunnel. The study of the slide area indicated that the crushed dolomite being the main slope forming material there would have got nearly charged up with water because of the incessant rains in the area. The water pressure developed has in turn would have further degraded the already poor shear parameters of the slope forming material resulting into the failure of slope there.

7. “3D Wedge Analyses carried out during DPR Stage Investigations of Pung – Dehar Silting Flushing Tunnel  Project, District Mandi, H.P.”

This paper discusses results of 3D wedge analyses carried out during DPR stage geological investigations for Pung-Dehar silt flushing tunnel project envisages construction of a 3.8m dia and13.5km± long tunnel (one aqueduct to cross Alsed Khud) with intake nearby balancing reservoir of BSL project at Sundernagar. The silt would be flushed in river Sutlej downstream of BSL switchyard near Kangu.  The tunneling would be carried out in the sandstone and claystone/siltstone sequence of Dakshai Formation and dolomite belonging to Shali Formation in more than 90 % of the reach

8. “Geological Investigations for the Development of Hydroelectric Projects”

Geological investigation is an essential part of hydroelectric project construction. It is required right from concept to commissioning stages of the project. Encountering geological difficulties especially in Himalayan terrain had been main deterring factor. But a few examples of project construction like in case of Uri-I, Chamera-II & Dhauliganga in the Himalayan region with adequate investigation and matching design layout combined with well managed construction methodology have shown that the hydroelectric projects can be built in a span of 4-6 years period without cost & time overrun. However, there are still some grey area exist in the geological assessment especially with respect to tunneling media under high cover reaches and in case of slope stability wherein high cuts are involved. Engineering geologist community need to ponder over these issues and should share some good practices or methodology adopted elsewhere for the benefit of others.

9. “Environmental Impact Assessment of Dikrong (Pare) Hydroelectric Project, Papumpare District, Arunachal Pradesh”

Comprehensive Environmental Impact assessment study is an integral aspect for setting up hydroelectric projects. Duirong (Pare) Hydroelectric Project, in Papumpare District, A.P has been subjected to these studies. The project envisages construction of a 61m high concrete gravity dam across Dikrong river. It is expected to generate 110 MW power availing 75m gross head.


The intake structure, a head Race Tunnel, 2.96 km long would form a major component. Belonging to the Upper Siwalik Group, the main rock type consists of sandstone. Major tectonic features namely MCT, MBT and MFT surround the site area.


Forests form the main land cover and is the habitat for plant and animal species. Quantification of the effects of human activity in the area is thus mandatory. Any unplanned execution may have an adverse impact on the fabric of the site area, disturbing its ecological balance.


Measures to carry out systematic quarrying operations to reduce its ill effect on habitat, proper selection of storage sites to minimize disturbance to flora, fauna and human population is thus imperative. Waste and sewage disposal sites may be finalized in advance. Slope protection measures, to mitigate development of slides should be on priority. Specifications for blasting operations may be planned well in advance for final environmental assessment.

10. “Significance of Laboratory Studies of Soil and Rock in Slope Stability Analysis”

Mass wasting processes contributed by natural or man made slope degradation / instability is one of the major problems in developmental work. It is, therefore, necessary to investigate and devise the means for controlling or minimising the unstable slopes. In analysing the stability of slopes, some of the parameters which play major role, are often ignored by the field geologist. This paper includes such properties which are essentially required to be studied for useful analysis and interpretation.

11. “Determination of in situ RQD”

For quick evaluation of Rock quality designation (RQD) directly from outcrops and underground excavations in rocks for use in  modern rock mass classification systems-RMR and Q-systems, ad very simple procedure is proposed based on the original definition of RQD. In the proposed method, measurements are taken along an imaginary line roughly perpendicular to the dominating joint set to reduce the effect of direction on RQD. The existing relationships / methods to determine in situ RQD from volumetric joint coint (Jv) and mean discontinuity spacing are theoretical, require enough field work  and may not give correct values in all cases.  Some other methods of determining RQD are also discussed.

Theme-2: Natural Hazards

1. “Paleoseismic Evidence in Crystalline Rocks: Example from Precambrian Terrain of Peninsular India”

The region around Wadakkancheri, which lies in the vicinity of Palghat Cauvery shear zone (Precambrian) is experiencing microseismic activity since 1989.  A brittle deformation zone found in exhumed crystalline rocks in this area in which a major movement in Mid-Quaternary is identified. This fault zone consists of fracture sets with small-scale displacement and slip planes containing gouge. Detailed macroscopic and microscopic studies of this fault zone reveal distinct zones within the consolidated gouge and cross cutting relationship of fractures. Muscovite, Chlorite, Clinoptilolite and Montmorillonite are the secondary minerals associated with this fault zone. We interpret the differential enrichment of these secondary minerals in the distinct gouge zones and monomineralic fracture fills as the product of episodic fault movement. A minimum of four episodes of earthquakes/faulting are identified at this site based on the cross cutting relationships. The occurrence of repeated earthquakes in the same fault suggests that this fault restrengthened during the long interseismic period characteristic of shield region.

2. “Grid-Based Analytical Approach to Macro Landslide Hazard Zonation Mapping”

In an attempt to simplify the quick appraisal or first level Landslide Hazard Zonation, i.e. Macro-level, avoiding difficult to assess causative parameters, a grid-based analytical approach is recommended. The Macro LHZ mapping for a five-fold classification of terrain is carried out using only three factors, viz Lithology (or Ground Erodibility), Ruggedness Number (Relative Relief x Drainage Density), and Land use/Land cover (or Vegetative Cover), that, in general, cover most of the causative factors used in BIS Guidelines. The methodology is based on an earlier concept of 'pS' (sediment generation potential), the values of which may range between 10 and 500 x 102.

It is pointed out that the selection and rating of causative factors in LHZ mapping continue to be arbitrary. An LHZ Guideline backed by well documented statistical analysis of existing data would lend credit to the rating values and confidence in the methodology recommended. 

3. “Landslide Zonation”

Bureau of Indian Standard (BIS) has adopted a rating based guidelines for preparing landslide hazard zonation of hilly terrain. This approach has not considered landslide and slope erosion as parameters though these cause slope instability. The paper stresses upon the need of developing model that can predict spatial probability of landslide event and also calls for standardization of methodology.

4. “BIS Methodology -Its Relevence to Landslide Hazard Zonation for Urban Planning in Bhimtal and Naukuchhia Tal Area”

Landslide hazard zonation is a vital tool for rapid evaluation of  study of geohazards and slope instability on regional or meso-scale planning of urbal agglomerations. Various techniques have been propounded after workers from all over the world. BIS method being one of these has been used in evaluating the slope susceptibily studies related to urban planning of Bhimtal and Naukuchhia tal areas. The paper discusses the observations made in categorization of the slopes in this area and also discusses the relevence of the method used for recommending activities and cautions to be adopted by the district administrators in the execution of the developmental activities envisaged in the Bhimtal and Naukuchhia Tal areas. Author also recommends site specific studies based on  determination of finite parameters such as 'c' and '' and natural moisture content and porepressures ets...,in evaluating stability and designs of civil structures.  

5. “Study of Bunga Landslide – A Case Study from Garhwal Himalaya, Uttaranchal, India”

The Geological and geomorphological studies of the Bunga landslide was carried out, in order to understand the causative factors and the mechanism of sliding. The sliding process was monitored with the help of measuring pedestals, in order to identify the unstable areas. The slide was monitored from July 2002 to July 2004 and the clay mineralogy and the major oxides of the slide zone was also carried out taking the samples following grid patterns to find out the presence of montmorillonite, which causes slope failures and the percentage of various oxides from the represented samples. The investigation shows that the main causative factor was the heavy precipitation, construction of road, supplemented by toe erosion and presence of subsurface seepages. The mechanism of sliding was debris flow in upper part and mudflow in lower part, with rotational sliding. After detailed investigations various remedial measures are suggested to minimize the damage to the road and settlements and cultivated fields of the villagers. 

6. “Holocene Environmental Catastrophes of Gujarat and   Related Tectonics”

The breakdown of a civilization could be indicative of major environmental catastrophes of the past. Several such gaps in human history can be traced in the dynamic land of Gujarat, which, in the present times, is prone to various natural hazards like cyclones, floods, droughts, coastal erosion and earthquakes. The Archaeological records indicate a major hiatus in the Indian civilization around 1500-1400 B.C. or at the boundary of bronze and iron ages. Major catastrophes as a result of coastal submergence, drying up of rivers, sea level fluctuations and related environmental disorders took place in a very large area in this time frame. The people of Harrapan or Indus valley culture inhabited Gujarat during 2500-1400 B.C. Several causes such as i) gradual environmental changes and consequent agriculture disasters coinciding with rapid population growth, ii) invasion of tribesmen, iii) spread of epidemics, iv) tectonic events causing morphological changes, etc. have been attributed to the fall of the Indus valley civilization, which thrived on the fertile plains of the Indus-Ganga basins for more than a millennium. The one factor that influenced the extinction of this developed culture maximum was perhaps related with the changes in the drainage system. These modifications, effected over a period of several centuries, compelled the inhabitants to either migrate to other greener pastures or perish under extreme geoenvironmental disorders. Tectonic flexing of the basement beneath the Indo-Gangetic plain and consequent gradual elevation of the land surface south of the Himalayan belt could be the plausible causes for diversion of the Himalayan rivers.

The paper focuses on the fall of Harappan civilization at Dholavira in Kutch district, Dwarka in Jamnagar district and Lothal in Ahmadabad district. The studies suggest that the two main progenitors of environmental catastrophes have their roots in meteorological and tectonic processes. 

7. “Landslide Susceptibility Mapping - A Comparative Study”

Geological Survey of India (the nodal agency for landslide studies in India) has undertaken a task to formulate a standard method for LSM and a step forward, GSI has proposed a modified version of Bureau of Indian Standard (BIS) Landslide Hazard Zonation code, with some changes. A comparative study between both the methodologies has been done with an aim to bring  out the related advantages and disadvantages.   In both the methods about 40% of landslides fall in MHZ and about 50% fall in LHZ with no slides falling in VHHZ. In Modified BIS approach, the extra three LHEF values for causative factors on landslides and erosion has diluted the results by roughly restricting the MHZ and HHZ to already slide affected facets. The virgin areas (with no landslide) are not properly addressed in Modified BIS method as the THED values for actual causative factors (as in BIS) for such areas are masked by extra THED values in Modified BIS. The landslide distribution in both BIS and Modified BIS is same even though landslide has been taken as a factor in later case. In Modified BIS, the increase in total LHEF value and THED ranges for five different hazard zones had tremendous effect on  the final result as the actual THED values for causative factors, which should have actually defined the hazard proneness of a terrain, have been suppressed . 

8. “Rockslides in Mumbai”

Mumbai island comprising basalt of Deccan Volcanic suites, have been experiencingnumber of rock slides due to anthropogeinc activities like quarrying at various locations. The heavy precipitation reduces the shear strength along the joint planes within basalt and lava flow interfaces resulting into block displacement. Rock slide on Gilbert hill in Andheri West are due to excavation and construction activities in the area. The paper highlights prohibition of quarrying in residential areas. The emphasis is laid on appropriate stabilization measures like guniting, retaining wall, rock bolts etc.,on quarry faces. 

9. “Landslide Zonation: An Overview of Emerging Techniques”

A framework of multi-tier landslide zonation maps used in different natural slope conditions has been presented. The objective, however, is to develop procedures which allows one to make decisions on how to deal with a particular landslide situation. The article discusses with illustrative examples of each level of maps along with their strengths and weaknesses to facilitate decisions on choosing relevant level and technique for landslide mitigation strategy .A case study of terrain classification with a suggested land use in parts of northwest Himalaya is presented.  A system of terrain classification with suggestive land use is of high societal value to cope up the menace of landslides.
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