
CRIC Information Book    2009  
 

Centre of Research and Industrial Consultancy, MSRIT Page 1 
 

  

M S Ramaiah Institute of Technology 

(Autonomous Instiute, Affiliated to VTU) 

 

 
RESEARCH SUMMARY 

2000 ï 2008 
 

 

 

 

 

 

 

 

 

 

 

 

 

Center of Research and Industrial Consultancy 

M S Ramaiah Institute of Technology 
(Autonomous Institute, Affiliated to VTU) 

Bangalore ï 560 054 

 
 

 



CRIC Information Book    2009  
 

Centre of Research and Industrial Consultancy, MSRIT Page 2 
 

Contents 
Sl. No. Description Page Number 

1 Department of Civil Engineering 3 

2 Department of Biotechnology 42 

3 Department of Chemical Engineering  62 

4 Department of Chemistry  66 

5 Department of Computer Science and 
Engineering  

85 

6 Department of Electronics and 
Communication Engineering 

111 

7 Department of Electrical & Electronics 
Engineering 

124 

8 Department of Industrial Engineering 
and Management 

139 

9 Department of Information Science 
and Engineering 

173 

10 Department of Instrumentation 
Technology 

182 

11 Department of Mathematics  184 

12 Department to MBA  188 

13 Department of MCA  197 

14 Department of Mechanical Engineering 209 

15 Department of Medical Electronics 237 

16 Department of Physics 241 

17 Department of Telecommunication           
Engineering 

244 

18 Department of Architecture 246 

19 Research Accomplishment of Staff 
during August 2008 to July 2009 

252 

20 List of possible topics where the 
department can offer specialized 
training 

282 



CRIC Information Book    2009  
 

Centre of Research and Industrial Consultancy, MSRIT Page 3 
 

DEPARTMENT OF CIVIL ENGINEERING 

Research Publications in International Journals 

SL. 
No 

Name(s) of 
Author(s) 

Title of the Paper Name of the Journal 

1 

K U Muthu 

and 
Ashwath M U 

An experimental investigation on beam 
supported reinforced concrete skew slabs 

Structural concrete Journal of the 

Fedreal Internationale Beton, 
Lousanne, CEB-FIP, 2008. 

2 

Muthu K.U, 

Amarnath.K & Azmi 
Ibrahim 

Load deflection behavior of partially 
restrained slab strips 

Elseviers UK, Vol-29, 663-674, May 
2007. 

3 

Avishek 
Bhattacharya, 

Muthu K U, 

Azmi Ibrahim, 
Hashem Mattarneh, 

Application of ANN for the serviceability 
design HSC beams 

ACECONS, Asian Institute of 
Technology, Bangkok, Thailand, Vol-1, 

Jan. 2007. 

4 

Muthu K.U, 

Bhattacharya, A, 
Ibrahim, A, 

Mattarneh.H, 

Application of ANN for Control of 
Deflections in HSC Beams 

Civil Computing, ACECOMS AIT, 
Bangkok, 44-46, Feb 2007. 

5 
Prakash Desayi 

and 
Muthu K U, 

Membrane analysis of load deflection 
behavior of Orthotrophic simply supported 

circular RC Slabs 
Institution of civil engineers London, 

6 
Muthu K.U, 

Ashwath M.U. and 
Prabhakara A 

. An experimental investigation on beam 
supported reinforced concrete skew slabs. 

Structural Concrete, Journal of the fib-
CEB-FIP Thomas Telford, London. 

7 
Muthu K.U, 

Amarnath.K , 
Azmi Ibrahim 

Load deflection behavior of partially 
restrained slab strips 

Engineering Structures, Elseviers, 
Netherlands, Vol- 29, 663-674. May 

2007 

8 
Prabhakara R, 
Muthu K U and 
Meenakshi R 

Allowable span depth ratio for High Strength 

Concrete Beams 
Arabian Journal of Science of Engg, 

KFUPM Saudi Arabia, Oct 2007. 

9 

Muthu K.U, 
Amarnath.K , 

Azmi Ibrahim and 

Hashem Mattarneh, 

Load deflection behavior of restrained RC 
slab strips 

Structural Concrete, Journal of the fib-
CEB-FIP, Thomas Telford, London, 

17-26. Mar 2006. 

 
Research Publications in National Journals 
SL.

No 
Name(s) of Author(s) Title of the Paper Name of the Journal 

1 
Prabhakara. R, 
Muthu K.U and 

Meenakshi, R, 

Investigations on ultimate flexural strength 

and ductility behaviour of HSC beamsò, , pp 

The Indian Concrete Journal, 40-50, 

Oct 2006. 

2 
Sreehari M N, 

Shashidhara H L 

Flexible Pavement Maintenance and Quality 

Processes 
ACCE Bulletin, January 2006 

3 
Sreehari M N, 

Shashidhara H L 
Flexible Pavement Maintenance and Quality 

Processesò, 
ACCE Bulletin, January 2006. 

4 Sreehari M N, 
Development of Road Safety Index for 

developing countries 

Paper published in the research 
book on Road Safety by ICFAI 

Ahmedabad, 2006. 

5 
Sreehari M N , 

Shashidhara H L 
Intelligent Transport System ï An Innovative 

Approach to Traffic Control & Safety 

Paper published in the research 
book on Road Safety by ICFAI 

Ahmedabad, 2006. 

6 

Punith, V.S., 
Thyagaraj, M.N., 

Reddy, M.P.S., and 
Veeraragavan, A. 

Fatigue Characteristics of Crumb Rubber-
Modified Dense Bituminous Macadam 

Mixes 

Journal of Indian Roads Congress, 

New Delhi, India, Jan 2005. 

7 

Punith, V.S., Reddy, 

M.P.S., and 
Veeraragavan, A 

Engineering Properties of Reclaimed Crumb 

Rubber Modified Asphalt Concrete 
Mixturesò, 

Journal of New Building Materials 

and Construction World, New Delhi, 
India, Feb 2005. 

8 

Ravishankar A.U., 

Naveena P.C., 
Krishnamurthy A., 

Non-linear analysis of multilayer flexible 
pavement by Finite Element Method 

Journal of Indian Roads Congress, 
No. 73, 59-92, Oct 2005. 

9 
Kalgal M.R., Pranesh 

R.N., Ravishankar. S 

ñStrength and Durability of Concrete with 

Pond Ash on Fine Aggregateò, 

Indian Concrete Journal, March 

2005. 
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Papers Presented in International Conferences 

SL.
No 

Name(s) of 
Author(s) 

Title of the Paper Name of the Conference Dates Year 

1 

Muthu K.U, 

Narendra H, 
Hashem Mattarneh 
and Vijay Anand,  

 

Minimum Thickness of simply 
supported rectangular SCC slabs 

using tension stiffening model 
SCC 2009 

June 
5-8- 

2009 

2 

Muthu.K.U, 

Narendra H, 
Azmi Ibrahim and 

Hashem 
Mattarneh, 

An Experimental Study on the 

durability Characters is of self 
Compacting Concrete 

 

Joint conference APSEC- 
EACEF 

4-6 
August 

2009 

3 

Muthu.K.U, 
Narendra H, 

Vijayanand M and 
Ganesh S 

Ultimate flexural strength and 

deflection of SCC one-way slabs. 

Joint conference APSEC-

EACEF 

4-6 

Aug 
2009 

4 

Kalgal M.R., 

Pranesh R.N, & 
Anil Shouri 

Strength & Mechanical properties 
of Pond Ash Concrete 

International Conference on 

Sustainable concrete 
Construction ï Ratnagiri, 

Maharastra, 

Feb 2008 

5 

Puttappa CG, 
Rudresh, 

Ibrahim.A, Muthu 

K.U, Raghavendra 
H.S 

Mechanical properties of foamed 
concrete,  

 

International conference on 
construction and building 

technology, 

June 

16-20, 
2008. 

6 

Narendra H, 

Muthu K.U, 
Hashem Mattaneh, 

Naidu NVR and 

Sowmya B.S 

Optimization of SCC mix using 
Taguchi method 

 

International conference on 
construction and building 

technology 

June 
16-20 

2008. 
 

7 

Narendra H, 

Muthu K.U, 
Vijay Anand M and 

Ganesh S 

Short term deflections of SCC 

beams using tension stiffening 
model 

 

International conference on 

construction and building 
technology 

June 
16-20 

2008. 
 

8 
Nagaraju K.P, 
Muthu K.U and 

Veeraraghavan A 

Flexural fatigue strength of HVFA 
concrete. 

International conference on 
construction and building 

technology 

June 
16-20 

2008. 
 

9 Muthu K.U 
Emerging trends in concrete 

technology and structural 
concrete-Keynote speech. 

International conference on 
construction and building 

technology 

June 
16-20 

2008. 
 

10 

Narendra H, 
Muthu K.U, 

Hashem Mattaneh, 

Ganesh S and 
Vijay Anand M 

A service ability design of SCC 

beams 

International conference on 
construction and building 

technology 

June 

16-20 

2008. 

 

11 

Muthu K.U, 

Shinie G , 
Ibrahim.A, 

Hashem Mattaneh 

Arching action in circular slabs 
with edge restraints 

Proceedings of the 
International conference 

held @ University of Dundee 
July 2008. 

12 
Prabhakara R, 
Chaitra B S & 

Muthu K U 

Investigations on Long Term 
Deflections of High Strength 

Concrete Beams 

8th International Symposium 
on Utilisation of High 

Strength and High 
Performance Concrete, 

Oct 

27ï 29 
2008 

13 

Narendra H, 

Muthu K U, 
Azmi Ibrahim & 

Hashem Mattarneh 

Residual compressive strength of 

SCC with polypropylene fibres 
under elevated temperature 

Seventh International 

RILEIN Conference on fiber 
reinforced concrete Design 

& applications 

Sep 2008 

14 
Arasu E.T, 

Rajanandam K.S 
and Muthu K.U 

Time series modeling of Air 
quality in Bangalore city, , 

International conference on 
construction ad building 

technology 

June 
16-20 

2008. 

15 

Prabhakara R, 
Muthu K U, 

Meenakshi R and 

Nakul R , 

"Ductility behaviour of high 
strength concrete beams", 21- 

Third International 
Symposium on 

Sustainability in cement and 

concrete construction, 

23 
May 

2007 

16 

Nagaraja KP, 
Muthu KU, 

Veeraragavan A 
and Sahana GK, 

"A Sensitivity analysis of curling 

stresses in concrete pavements 

Third International 
Symposium on 

Sustainability in cement and 
concrete construction, 

21-23 

May 
2007 

17 
Shruthi SP and 

Muthu KU, 
A simplified effective moment of 
inertia function for high strength 

International Conference on 
Recent Developments in 

30th 
August 

2007 
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concrete beams 

 

Structural Engineering 

(RDSE MIT, 

18 

Mohammed 
Soleymani 

Ashtiani, 
Sheila Karimi and 

Muthu KU, 

Production and properties of high 
strength self compacting concrete 

International Conference on 

Recent Developments in 
Structural Engineering 

(RDSE 2007), 

30th 
Aug, 

2007. 

19 
Valsa Ipe T. 

Ravikiran Y, 

Optimized design of welded plate 

girder Bridge using genetic 
algorithm. 

International Conference at 

Manipal Institute of 
Technology Manipal 

30, 
31

st
 

Aug & 
01 

Sept 

2007. 

20 

Prabhakara R, 
Jai Ganesh A, 

Deepak S, 

Bharath Reddy G 
and Mohammed 

Mujeeb-ullah, 

Influence of span to Depth (l/d) 

Ratio on strength Deformation 
and Ductility Behavior of HSC 

beams 

 

1
st
 International Conference 
on Recent Advances in 
Concrete Technology 

RAC07, Hotel Sheraton, 
Crystal City, Arlington VA 

Sept 

19-21 
2007. 

21 
Muthu KU and 
Umesh HRC 

Application of ANN to self 
compacting concrete mixes 

 

8th International Conference 
on Concrete for Developing 

Countries 

Nov  
 

2007. 

22 
Puttappa CG and 

Muthu KU, 

"Flexural fatigue analysis of high 
performance concrete",  

 

8th International Conference 
on Concrete for Developing 

Countries, 
Nov 2007 

23 

Nicolae 
G.Anglescu, Muthu 

KU and 

Auram N.Nicolae, 

ñUse of special refractory 

concretes, 

 

8
th
 International Conference 

on concrete for developing 

countries, 

Nov 2007. 

24 

Muthu K U , 

Amarnath K, 
Hashem Mattarneh 
and Azmi Ibrahim 

An experimental study on the 
structural behavior of partially 

restrained slab strips 

International conference on 

Advances in cement based 
materials and application to 
civil infrastructure (Acmb-

Aci), 

dec12-
14, 

2007, 

25 

Shinie G, Muthu K 

U, Ibrahim A and 
Mattarneh H, 

Arching Action in Circular Slabs 
with Edge Restraints 

 

7th international congress: 

Concrete: Constructions 
Sustainable Option, 

4-6. 

Septe
mber 

2007 

26 
Kalgal M.R, 

Pranesh R.N., 
Durability studies on Pond Ash 

Concrete 
Structural Engineers/World 

Congress, 
Nov 

2007, 
 

27 
Sreehari M N, 
Naveena P C 

Methodology to develop Road 
Safety Index for developing 

countries 
13

th
 ITS World Congress 

8
th
-12

th
 

Oct 
2006. 

28 

Narendra H, 
Muthu K U, 

Ashok Kumar H S, 
Azmi Ibrahim, 

Hashem 

Mattarneh, 

An Experimental Study on 

Metakaoline Concrete with 
Polypropelyene Fibres at 
Elevated Temperatures 

ñ5
th
 Asian Symposium on 

Polymer in Concrete 5
th
 

ASPIC 
Sep. 2006 

29 

Avishek 
Bhattacharya, 

Muthu K U, 
Azmi Ibrahim, 

Hashem 

Mattarneh, 

Application of ANN for the 
serviceability design HSC beams  

pp 44 ï 46. 

 

The Tenth East Asia Pacific 

Conference on Structural 
Engineering and 

Construction (EASEC10), 

3-5 
Aug 

2006 

30 

Muthu K U, 
Jagadeesha 

Kumar B G and 
Phanindra L .R., 

ñReuse of Printed Circuit Boards 
Waste as a Partial replacement 

of fine aggregate in concreteò 

International Seminar on 
Civil and Infrastructural 

Engineering, ISCIE 2006, 

13-14 
June 

2006, 

 

31 

Narendra H, 

Muthu K.U. and 
Kavitha 

Application of ANN for the design 
of CFRP beams 

ISCIE 2006 Universiti 

Technology MARA, Shah 
Alam, Selangor 

13-

14Jun
e 

2006, 

32 
Naveena P.C., 
Sreehari M.N., 
Naidu N.V.R. 

Genetic Algorithm approach for 
optimal road planning and design 

a case study for Bangalore 

International Conference on 

Operation Research 
applications in Infrastructure 

Development, 

27- 29 
Dec 

2005, 

33 
Valsa Ipe, T, 

Naveena P.C., 
Ritesh Sharan, 

Discrete Optimization of 
Industrial Roof Truss Using 

Genetic Algorithm 

 

International Conference on 

Operation Research 
applications in Infrastructure 

Development, 

Dec 
27-29 

2005 

34 

Nagaraja K.P., 

Muthu K.U. and 
Veeraragavan A., 

ñStrength and Durability Studies 

on HVFA Concrete with 
Metakaolinò, 

International Congress on 

Flyash Utilization 
Dec 2005 

35 Sreehari M.N., Methodology To Develop Road The International 5-7, 2005 
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Divya P.S., 

Dimpu Uttappa & 
Gopika Karnik 

Safety Index, For Developing 

Countries 

Conference RS4C Oct 

36 

Puttappa C. G., 

Nagaraja K. P., 
Muthu K. U 

Durability Studies on High 

Performance Concrete & High 
Volume Fly Ash Concrete 

fib Symposia ï ñStructural 
Concrete and Timeò, 

Sep 
28-3 

2005 

37 Sreehari M.N., 
ñStatus of Air quality near two 

busy intersections in Bangalore 
city 

Proceedings of International 
Conference on START, 

Aug 2005 

38 

Prabhakara R, 
Muthu K U, 

Nakul R, And 

Lakshmikantha  B 
A, 

Experimental Investigations on 
Flexural Strength, Ductility Index 
And Deformation Characteristics 

Of HPC Beams Dundee 

6
th
 International conference 
on Global Construction: 

Ultimate Concrete 

opportunities 

5 ï 7 
July 

2005 

39 Pranesh R.N. 
Characterization of RTPS Pond 

Ash, 

International Congress on 

Fly Ash 
 2005 

40 

Muthu K.U., 
Prabhakara R, 

Nakul R and 
Lakshmikantha 

B.A. 

Principles underlying the 
production of ultra high strength 

concreteò, 

International Conference on 

Advances in Concrete 
Composites and Structures, 

ICACS 

Jan 6-
8, 

2005, 

41 

Prabhakara R, 
Muthu K U, 

Nakul R, And 

Lakshmikantha B 
A, 

Strength and deformations of 

Ultra High Strength Concrete 

International conference on 
advances in concrete and 

construction (ICACC -2004) 

16-18 

Dec 
2004 

42 Shashidhara H.L., 
Groundwater supply to Urban 
Market, can it sustain -A case 

study of Kolar City in South India 

2nd International 
Conference of the 

Dematdee Network. CERNA 

(Ecol Des Mines), 

29th to 
30th 
May 

2004 

43 
Puttappa C. G 

Muthu K. U 

Veeraragavan A 

Design of Rigid Pavements using 
NISA 

9
th
 International Conference 

on Concrete Roads- 

organized b Turkey Cement 
Manufacturers Organization, 

Apr 4-
7,. 

 

 

2004 

44 Sreehari M.N. 

Two Wheeler Accidents ï A 

threat to Road Safety 

 

International Conference on 
Transportation Systems 

Planning and Operations 

18-20 
Feb 

2004 

45 Sreehari M.N 
.Budget Constraints Model for 

Road Network Planning 

International Conference on 

Transportation Systems 
Planning and Operations 

18-20 
Feb 

2004 

46 
Kumari Anima 
Prabhakara R 

K.U.Muthu 

Flexural Behavior of HSC Beams 

ICFRC ïInternational 
Conference on High 

Performance Concrete, Fly 

Ash and Smart Materials 

Jan- 2004. 

44 Sreehari M.N 

Accident Analysis and 
Predication Models. ï A Case 

study for Bangalore Bus 
Transport 

National Conference on 

Traffic Engineering & Road 
Safety Problems & 
Prospects in India, 

Nov 
26-27 

2004. 

45 Sreehari M.N. 

Role of Auto Rickshaws in 

Accidents and Road Safety, 
paper published in the 
proceedings of in India 

National Conference on 
Traffic Engineering and 

Road Safety TRAFFICON 

04 

Nov 
26-27 

2004 

46 
Sreehari M.N, 

Usha C, 

Krishna Murthy 

Investigation on Noise Pollution 
Levels at Selected Traffic 

Intersections in Bangalore City 

National Conference on 
ñTraffic Engineering and 

Road Safety in India 

Problems & Prospects 
TRAFFICON ï 04 

26-27 

Nov 
2004. 

47 
Sreehari M.N. 

Prasad C.S.R.K. 
Satish M.V.L 

.Road Safety Audit & Evaluation 

for Cities 

National Conference on 

ñTraffic Engineering and 
Road Safety in India 

Problems & Prospects 

TRAFFICON ï 04 

26-27 
Nov. 

2004 

48 

Narang 

Guruprasad D, 
Narendra H and 

Muthu K U, 

A Theoretical study on CFRP 
plated R/C Beams 

National Conference on 

Structural Engineering and 
Mechanics (SEM ï 04) 

Sep 

24 ï 
25 

2004. 

49 
Shashidhara H L, 

et al 

Management of Groundwater 
Resources in Urban areas: A 

case study of  Bangalore City -

Some initial findings Sustainable 

A Seminar Towards 
Sustainable Cities in India 

Bangalore. Center 

5th  
6th 

August 
2004, 
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Development 

51 
Prabhakara R & 
Manjunath H R 

Effect of Pre Compression 
pressure and hot water curing on 

Normal and High Strength 

Concrete 

National Work Shop on 

Advances in Materials and 
Construction Technology 

(AMCT 2004) 

21-22 
May 

2004. 

52 Sreehari M.N 
Strategies in Traffic Management 

measures for Bangalore 

National Seminar on 

Strategies in Traffic 
Engineering and 

Management STEM ï 04 

16th, 

17th 
Feb 

2004 

53 Sreehari M.N. 

Economic appraisal of a 
Pedestrian Subway ï A case 
study in front of M.S.Building 

Bangalore 

National Seminar on 
Strategies in Traffic 

Engineering and 
Management STEM ï 04 

16-17 

Feb 
2004. 

54 
Suneetha G K, 
Narendra H & 

Muthu K.U. 

Residual Strength of HPC at 
Elevated Temperatures an 

National Conference on 
Materials and Structures 

(MAST) 

Jan 23 

ï 24 
2004 

55 
Prabhakara R and 

Vijayakumar C 

Effect of Pre Compression 
pressure and hot water curing on 

powder concrete 

National Seminar (MAST 
2004) 

23-24 
Jan. 

2004 

 
Papers Presented in National Conferences 

SL.
No 

Name(s) of Author(s) Title of the Paper Name of the Conference Dates Year 

1 S M Naik 
Re use of  aggregates 

obtained from demolished 
waste concrete 

ACME, Jan 2009 

2 V. Harish 
A  Sensitvity  analysis on 

computation  of slab  
deformations 

Frontal  Areas  of  Civil  
Engg 

April 2008 

3 R. Mourougane 
A  Sensitvity  analysis on 

computation  of slab  
deformations 

Frontal  Areas  of  Civil  
Engg 

April 2008 

4 S M Naik 
Studies  on  demolished waste 

concrete in  pavements 
ACE-2008, March 2008 

5 S M Naik 
Overview on  utilization  of 

demolished waste  material for 
road  construction 

ACE-2008, March 2008 

6 S M Naik 
Utilization of Demolished 

building waste materials for 
pavement construction 

NCETE-07  2007 

7 S M Naik 
Studies on demolished waste 

mortar for pavement sub grade 
materials 

NCGRM Aug 2007 

8 S M Naik 
A review on the utilization of 

granulated  waste materials in 
Civil Engg applications 

NCGRM Aug 2007 

9 

Mohammed 

Soleymani Ashtiami, 
Sheila Karimi and 

Muthu K U 

Development and Innovative 
applications of foamed 

concrete technology Recent 
theories, techniques and 

design in structural 
engineering 

(RTTDSE-07), 
March 
27-29 

2007. 

10 

Naik S.M, 
Manjunath, L, 

Venkatasubramanya 
B V 

A Review on the utilization of 

demolished Waste Materials in 
Civil Engineering applications 

National Conference on  
Recent Developments in 

Geotechnical Engineering 
and Rock Mechanics,  

NCGRM-2007 

24-25
th
 

August 
2007. 

11 

Naik S.M, 
Manjunath, L, 

Mahesh Jamakhandi 

V 
Venkatasubramanya 

B.V 

ñSome studies on demolished 
waste mortar for pavement 

subgrade materials & earth fills 

National Conference on 
Recent Developments in 

Geo-technical Engineering 

and Rock Mechanics, 
NCGRM-2007, 

24-25
th
 

August 
2007 

12 

Puttappa C G , 
Rudresh, 

Muthu K U and 

Raghavendra H S 

Production and performance of 
foamed concrete 

 

5
th
 International Symposium, 

MECATRAONICA, 
Mycrotechnologis & New 

Materials, 

Nov 
16

th
 & 

17
th
 

2007, 

13 
Puttappa C G, 

Muthu K U and 

Flexural Fatigue Analysis of 

High Performance Concrete 

8
th
 International Conference 

on Concrete for Developing 
Nov 2007 
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Veeraragavan A for Pavements countries, 

14 

Puttappa C.G, 
Rudresh, 

Muthu K.U. and 
Raghavendra 

Production and Performance 
of Foamed Concrete 

5
th
 International Symposium, 

Mecatronica, 

Microtechnology and New 
materials, Valahia University 

Nov 

16-17 
2007. 

15 N Balasubramanya, 
Roof Harvested Rainwater for 

Drinking 

National seminar on 

Rainwater Harvesting & 
Water Managementò, 

11-12 
Nov 

2006, 

16 
N Balasubramanya, 

Usha.C and 
Archana Nayak 

Treatment of pharmaceutical 
wastewater of herbal nature by 

coagulation process 

 

World Conference on 
Environment and 

Environmental Hazards ï 

PARISARA 

April 2006, 

17 
N Balasubramanya 

and Rajashekaram.T, 

ñFluoride uptake 
characteristics of flyash and 

Bagasse 
 

4
th
 Indian Environment 

Congress ï 2006 

28-29 

April 
2006, 

18 Sreehari M N 

An insight to the low cost 

Pavement construction 
Techniques using Recycling & 

Waste Materials 

 

National conference on 
Application of Recycled & 

Marginal Materials in 
Construction ïARMICON 06 

19-20 

May 
2006. 

19 
Sreehari M N, H L 

Shashidhara, 

Public Transport Accessibility- 
A case study for Bangalore 

Metropolitan 

National Conference on Civil 
Engineering Systems 

(CES), 

June1-

3, 
2006 

20 
Sreehari M N, 

H L Shashidhara, 

Public Transport Accessibility- 
A case study for Bangalore 

Metropolitan 

National Conference on Civil 
Engineering Systems 

(CES), 

June1-

3, 
2006 

21 
Kalgal M R and 

Pranesh RN 
Experimental investigations on 

Pond ash concrete. 

National Conference on 

Applications of recycled and 
marginal materials in 

construction ARMICON 

2006 

19-20 
May 

2006. 

22 

Prabhakara R, R 

Meenakshi, 
Shaik javed, 

R Joshi Akash, 

Experimental Investigations on 
Partial Replacement of Fine 

Aggregate Using Industrial 
Waste Material (Foundry Sand 
& Tiles Powder) In Normal and 

High Strength Concrete 
 

National conference on 
Concrete Technology for the 

Future NCCTF 2006 

21-22 
April 

2006 

23 

Prabhakara R, 
Shaik javed, 
Benjamin, 

Ajitha VS, 
Arijit maity, 

Experimental Investigations on 

Partial Replacement of Fine 
Aggregate Using Industrial 

Waste Material (Glass Powder 

& Rice Husk Ash) In Normal 
and High Strength Concrete 

National Conference on 
Applications of recycled and 

marginal materials in 

construction ARMICON 
2006 

19-20 
May 

2006. 

24 
Narendra H, 

Muthu K U, and 
Kavitha Marlapatti. 

Design Charts for Carbon 
Fibre Reinforcement Plastic 

(CFRP) Plated Beams 

 

All India Seminar on 

Earthquake resistant design, 
Construction, retrofitting and 

rehabilitation of buildings 

(ERDCRRB-2006) 

Feb 
1819- 

2006 

25 
Nagaraj KP, 

Puttappa CG & 

Muthu K U, 

Experimental studies in 
temperature effects in HVFA 

concrete pavements 

National Seminar ï 

ARMICON 2006, 

19
th
 & 

20
th
 

May 

2006, 

26 

Umadevi B, N 

Balasubramanya, 
Usha C, 

Investigations of CNPK 

variations during composting 
of organic waste water 

additives 

Parisara ï2006,  2006 

27 Umadevi B 

Effect of Addition of Sludge 
and Leachate on Aerobic 

Composting of Solid Organic 

Waste 

National Seminar on 
Integrated Municipal Solid 

Waste Management at 

Periyar 

27
th 

-
28

th
, 

April 
2006 

28 

RR Mohanty, N 

Maheshwarappa and 
PC Naveena, 

Rehabilitation and 
Construction of Hemagiri 

bridge in Karnataka ï A case 
study 

 

National seminar of óEarth 
and Earth Retaining 

Structuresô, National Bridge 
Research and Development 

Center, 

27
th
- 

29
th
 

Feb 
2006, 

29 

PC Naveena, BV 
Venkatasubramanya, 

BV 
Dinesh 

Applications of fly ash in soil 

stabilization ï A review 

National Conference on 
óApplications of Recycled 
and Marginal Materials in 

Construction ï ARMICON-
06, 

19
th
 ï 

20
th
 of 

May, 

2006 

30 
Manjunath L and 
Sathyamurthy R 

Problems associated with 
Bridge foundation ï case study 

National Conference and 
exhibition on Civil 

24
th
-

25
th
 

2006 
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Engineering: Meeting the 

challenges of tomorrow ï 
CEMCT 2006, 

Nove

mber 

31 

Sowmya T, 

Srikanth M Naik and 
Venkatasubramanya 

B V 

Applications of Recycled 
aggregates in construction 

 

National Conference on 

Applications of recycled and 
marginal materials in 

construction ARMICON-06 

19
th
 ï 

20
th
 of 

May, 
2006 

32 
Sreehari M.N., 

Shashidhara H.L, 

ñ Public transport accessibility 
ï A case study of metropolitan 

Bangaloreò, 

 

National Conference on Civil 
Engineering Systems-2006, 

1 ï 2 
 

June 
2006 

33 
Sreehari M.N., 

Shashidhara H.L, 

Intelligent transport systems ï 

an innovative approach to 
traffic control and safety 

Proceedings ICFAI 

Research center, 
May 2006 

34 Sreehari M.N., 

Development of road safety 

index for developing countries 

 

Proceedings ICFAI 
Research center, 

May 2006 

35 N Balasubramanya Rainwater for Drinking 

National Conference on 

Environmental Convention 
(NCEC -2006)ò, 

Septe
mber 

2006 

36 
Kamalakanta Behera, 
Avishek Bhattacharya, 

Muthu K.U 

Control of Deflections of HSC 

Beams 

National Conference on 
Recent Developments in 
Structural Engineering 

(RDSE ï 2005) 

 2005 

 
37 

 

Venkatasubramanya 
B.V 

Framed Structures Interaction 
Analysis 

STTP, Workshop on Soft 
Computing Tools in Civil 

Engineering 

 2005. 

38 
Punith, V.S 

Reddy M.P.S and 

Veeraragavan, A. 

Characterization of Bituminous 
Paving Mixes by Indirect 

Tensile Test 

 

Highway Research Bulletin 
No.73 Discussion at 66

th
 

Annual Session of Indian 
Roads Congress 

11
th
 ï 

15
th
Ma

y 

2005. 

39 
Nagaraja K.P 

Muthu K.U. and 

Mohan Das 

Experimental Investigation On 

Mechanical Properties Of 
HVFA Concrete With 

Metakaolin 

Recent developments in 
Structural Engineering 

RDSE 

Aug 

29- 30 
2005 

40 
Nagaraja K.P 

Muthu K.U 
Veeraragavan A 

Innovative HVFA Concrete 

Technology 
IIPC Cell, R.V.R. & 

J.C.College of Engineering, 
July 2005 

41 
Shashidhara H L, 

Ranganna G, 
Inayathulla M, 

ñStudies on Water Quality with 
special reference to 

Bacteriological content in well 
waters of Bangalore 
Metropolitan Region 

A Seminar on WATER & 
HEALTH, 

Jan 
22-

24th, 
2005,. 

42 
Puttappa C. G 

Muthu K. U 

Veeraragavan A. 

Comparative Study of Flexural 
Fatigue Analysis of HPC 

Pavements 

National Seminar on 
Pavements Failures & 

Remedial Measures 

Dec 

29 
2004. 

43 

Puttappa C. G 

Muthu K. U 
Veeraragavan A 

Comparative Study of Flexural 
Fatigue Analysis of High 
Performance Concrete 

National Seminar on Recent 

Developments in Materials 
& Structures 

2-

3,Dec 
2004 

44 Sreehari M.N 

Accident Analysis and 
Predication Models. ï A Case 

study for Bangalore Bus 

Transport 

National Conference on 

Traffic Engineering & Road 
Safety Problems & 
Prospects in India, 

Nov 
26-27 

2004. 

45 Sreehari M.N. 

Role of Auto Rickshaws in 
Accidents and Road Safety, 

paper published in the 
proceedings of in India 

National Conference on 
Traffic Engineering and 

Road Safety TRAFFICON 

04 

Nov 
26-27 

2004 

46 
Sreehari M.N, 

Usha C, 

Krishna Murthy 

Investigation on Noise 

Pollution Levels at Selected 
Traffic Intersections in 

Bangalore City 

National Conference on 
ñTraffic Engineering and 

Road Safety in India 

Problems & Prospects 
TRAFFICON ï 04 

26-27 
Nov 

2004. 

47 
Sreehari M.N. 

Prasad C.S.R.K. 
Satish M.V.L 

.Road Safety Audit & 

Evaluation for Cities 

National Conference on 

ñTraffic Engineering and 
Road Safety in India 

Problems & Prospects 

TRAFFICON ï 04 

26-27 
Nov. 

2004 
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48 

Narang Guruprasad 

D, Narendra H and 
Muthu K U, 

A Theoretical study on CFRP 
plated R/C Beams 

National Conference on 

Structural Engineering and 
Mechanics (SEM ï 04) 

Sep 

24 ï 
25 

2004. 

49 Shashidhara H L, et al 

Management of Groundwater 

Resources in Urban areas: A 
case study of  Bangalore City -

Some initial findings 

Sustainable Development 

A Seminar Towards 

Sustainable Cities in India 
Bangalore. Center 

5th  

6th 
August 

2004, 

50 
Venkatasubramanya 

B.V 

Application of FEM to RCC 

Framed Structure ï Soil 
Interaction Problems 

AICTE Sponsored STTP 
Programme 

9
th
  - 

14
th
 

Aug 
2004. 

51 
Prabhakara R & 
Manjunath H R 

Effect of Pre Compression 

pressure and hot water curing 
on Normal and High Strength 

Concrete 

National Work Shop on 
Advances in Materials and 
Construction Technology 

(AMCT 2004) 

21-22 
May 

2004. 

52 Sreehari M.N 

Strategies in Traffic 

Management measures for 
Bangalore 

National Seminar on 
Strategies in Traffic 

Engineering and 

Management STEM ï 04 

16th, 
17th 

Feb 

2004 

53 Sreehari M.N. 

Economic appraisal of a 
Pedestrian Subway ï A case 

study in front of M.S.Building 
Bangalore 

National Seminar on 
Strategies in Traffic 

Engineering and 

Management STEM ï 04 

16-17 
Feb 

2004. 

54 

Suneetha G K, 

Narendra H & 
Muthu K.U. 

Residual Strength of HPC at 
Elevated Temperatures an 

National Conference on 

Materials and Structures 
(MAST) 

Jan 23 
ï 24 

2004 

55 
Prabhakara R and 

Vijayakumar C 

Effect of Pre Compression 
pressure and hot water curing 

on powder concrete 

National Seminar (MAST 

2004) 

23-24 

Jan. 
2004 

 
Research Projects - Completed 
SL. 
No
. 

Name of 
Principal 

Investigator 
Title of the Project 

Name of Funding 
/ Sponsoring 

Agency 

Duration of 
the Project 

(Yrs) 

Sanctioned 
Amount 

(Rs.) 

1 K U Muthu 
An Experimental Investigations on 
Application of HPC for Pavements 

AICTE, New-Delhi 3 550000 

 
Research Projects ï Ongoing 

SL. 
No

. 

Name of 
Principal 

Investigator 

Title of the Project 
Name of Funding 

/ Sponsoring 

Agency 

Duration of 
the Project 

(Yrs) 

Sanctioned 
Amount 

(Rs.) 

1 K U Muthu 
Silica fume & Alumina fine powderôs 

Special Refractory Castables 
DST, Govt. of 

India 
2 600000 

 
Conferences / Workshops / Symposium organized by the Department 
SL. 
No. 

Title of Conferences / Workshops / Symposium Sponsored / Funded by Dates with year 

1 Soft Computing Tools in Civil Engineering AICTE 
August 2004 
[One Week] 

2 Applications of Recycled Materials TEQIP 19-20
th
 May 2006 

3 
Intensive Course for Public Transport Vehicle Drivers 

on Defensive Driving under TEQIP 
TEQIP 18

th
 22

nd
 June 2007 

4 
Application of Spatial Information Technology in Civil 

Engineering 
TEQIP 

Sept 27 & 28t h 
2007 

5 Masonôs Training Program TEQIP 
18th  to 23

rd
 , Feb-

2008 

6 

 
Limit  state  design of  steel  structures TEQIP  

7 
 

Strategies  in  Traffic  Egg  &  Management TEQIP 19  & 20 May  2006 

8 
Limit  State  Design  of  Steel  Structures using  IS  

800-2007 
TEQIP 

5
th
  to  9

th
  Jan -

2009 
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SELECTED ABSTRACTS 
 
Reuse of Aggregates Obtained from Demolished Waste concrete 
 
Srikanth M Naik, Nithin J, B. V Venkatasubramanya 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
National Seminar of Advances in Construction Materials and Equipments (ACME) ï 
2008, 12

th
 ï 13

th
 January, 2008 at JEC Jabalpur (M.P.) 

 
The interest in the utilization of concrete waste materials such as aggregate is increasing, 
with the prospect of becoming a widely diffused product in the near future.  Therefore, new 
researches on this material have raised the interest of the scientific medium and also 
construction industry sector. Billions of tons of concrete have been used to construct 
buildings, bridges, dams, roads and other structures.  When the useful life of these structures 
is over, the materials from which they were built will find their way into the waste stream as 
rubble.  Landfills are becoming increasingly difficult to find.  At the same time, sources of 
supply of suitable aggregate for making concrete are continually being exhausted.  The 
recycling of building demolition waste materials into new applications in civil engineering work 
can provide a solution to these problems.Here an attempt is made by the authors to 
investigate how this waste could replaced in pavement constructions particularly in case of 
rural roads after the necessary strength characteristics test for the same.  Tests conducted on 
recycled aggregate are Aggregate Crushing Value, Aggregate Impact Value, Los-Angelôs 
Abrasion Test, Specific Gravity and Water Absorption, Shape Tests (Flakiness and 
Elongation), Angularity Number, Bulk Density 
. 
Keywords : Demolished waste concrete, strength characteristics, Tests conducted on 
recycled aggregate.  

 
Treatment of Pharmaceutical Wastewater of Herbal Nature by 
Coagulation Process 

 
Archana Nayak and N. Balasubramanya 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Performance of polyelectrolyte to enhance the coagulation process has been investigated.  
Percentage reduction in BOD, COD and suspended solids showed an increasing trend with 
the coagulant dosages of Alum, Lime, Lime+Alum and Lime+Polyelectrolyte. However, a 
combination of Alum+Lime+Polyelectolyte (Chempure) showed a decreasing trend in the 
reduction of BOD, COD and sludge volume.  The present investigations revealed that 
combination of Lime, Alum and Polyelectrolyte (300:100:0.1 mg/l) as the most effective 
combination in terms of BOD, COD and Suspended solids removal. 

 
Ground Water Recharge Assessment using Remote Sensing and GIS 

 
M.C. Sampath Kumar, N. Balasubramanya and V. Sridhar 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
Sustainable Technologies for Better Tomorrow, VIT University, Vellore, Tamilnadu, 
India 
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Recharge is the most important factor in evaluating the ground water prospect.  Recharge to 
ground water depends on precipitation, surface water bodies like reservoirs, lakes, tanks, 
streams, favorable lithologic landform and structural set up.  By enabling integrated Lithologic 
structural, geomorphic, hydrological data are satellite imagery applications, better evaluation 
of recharge conditions can be made Satellite imagery provides information on surface water 
bodies, canals can command area and irrigated field which directly contribute to ground water 
recharge.  Based on geomorphic and hydrological analysis, the areas can be classified into 
runoff, recharge, storage and discharge zones and the amount of recharge ground water from 
different sources can be estimated.  The ground water resource estimation and budgeting 
deals with the quantity of water recharged very year from rainfall and other sources to a 
particular basin, its utilization and group water balance available.  Ground water resource 
estimation in the course is using one of the methods recommended by the ground water 
resources estimation committee (GEC-1997). 
 
Investigations on CNPK variations during composing of Organic Waste 
with Additives 

 
B. Umadevi, N. Balasubramanya 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
Sustainable Technologies for Better Tomorrow, VIT University, Vellore, Tamilnadu, 
India, 19-20 December, 2007 

 
Aerobic composting process converts organic wastes into useful manure.  Techniques used 
for improving composting process are optimization of C/N ratio, addition of sludge, shredding 
of wastes, improved aeration techniques and retainment of moisture content.  Manipulation of 
these parameters promotes a more conducive environment for composting.  This paper 
presents the results of addition of sludge and generated leachate as additives to the 
composting process.  Experiments were conducted on segregated organic waste for three 
different conditions.  Organic wastes were shredded, sludge was added along with leachate 
recirculation and waste was composted. Composting process was monitored for 22 days for 
variation of parameters namely C, N, P, K, pH and temperature.  The experimental results 
indicated that addition of sludge has resulted in reducing C/N ratio at a faster rate thus 
reducing the composting time.  Leachate recirculation improves composting process and 
retains maximum NPK adding nutrient value to the compost. 

 
Allowable Span/Depth Ratio for High Strength Concrete Beams 

 
R. Prabhakara, K.U. Muthu* and R. Meenakshi 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
The Arabian Journal for Science and Engineering, Section B : Engineering, Volume 32, 
Number 2B, October, 2007, King Fahd University of Petroleum and Minerals, Saudi 
Arabia 

 
Deflection is an important serviceability limit state to be satisfied in the design of concrete 
structures.  In recent times, high strength concrete and steel have been used widely in 
construction.  This has resulted in the design of beams of smaller depths, which may undergo 
greater deflections.  This has been investigated in references [1-12]. Basically, there are two 
approaches used in the design offices : viz. (1) control of deflection approach; and (2) 
computation of deflections approach.  In the first approach, span to effective depth ratios are 
specified in the codes of practices to control the deflections.  Control is obtained by providing 
a suitable effective depth of the beam which is obtained based on support conditions, span, 
area and type of tension reinforcement, area of compression reinforcement, and flanges for 
flanged beams.  An important parameter i.e. ratio of sustained load to total load (ws/w) on the 
beam which influences the creep deflections does not find a place in several cases.  A few 
researchers have incorporated this effect [13, 14].  The control approach is preferred by many 
due to its simplicity.  However, several investigators [10, 13, 15-18] pointed out the 
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discrepancies and disparities.Recently Scanlon and Lee [19] proposed a unified span to 
depth ratio equation for control of deflections in one and two way concrete construction.  The 
above method requires further examination with respect to the high strength concrete beams 
and slabs.An attempt has been made in the present study to obtain the span-to effective-
depth ratio for singly-reinforced and doubly-reinforced high-strength concrete beams.  The 
method is based on ACI 318-05 and the effect of the ratio of the sustained load to total load 
and the breadth of the beam has been included in the analysis.  A total of 747 singly-
reinforced beams and 263 doubly-reinforced beams were used in developing the proposed 
equation.  Design charts are presented for ready use. 
 
Keywords : beams, cracked inertia, deflection, high strength concrete, serviceability, ultimate 
strength 
 
Load Deflection Behaviour of Partially Restrained Slab Strips 

 
K.U. Muthu

a,*
, K. Amarnath

a
, Azmi Ibrahmi

b
, Hashem Matarneh

b
 

Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India. 
Email : kumuthu@rediffmail.com 

 
Engineering Structures,  2

nd
 August, 2006 Elsevier Ltd. 

 
The paper gives the results of an analytical method proposed to predict the load deflection 
behaviour of partially restrained slab strips.  The effect of deflection prior to yield line load on 
the development of compressive membrane forces was incorporated in the theoretical 
analysis.  An experimental programme was designed to cast and test ten partially restrained 
slab strips with different edge rigidity.  A comparison has been made between the results of 
the proposed and one of the other methods available in the literature.  The results indicate 
that the proposed method can predict the load deflection behaviour satisfactorily.  A 
parametric study has been made on the load enhancement beyond yield line load and the 
results are presented. 
 
Keywords : Analysis : Concrete; Comparison; Deflection; Experiments ; Partially; Restrained; 
Parameters ; Slabs ; Ultimate load 

 
Influence of Span to Depth Ratio (L/D) on Strength, Deformation and 
Ductility Behavior of High Strength Concrete Beams 

 
R. Prabhakara*, A. Jai Ganesh, S. Deepak, G. Bharath Reddy, Mohammed Mujeeb-Ullah 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
The first International Conference on Recent Advances in Concrete Technology, 19-21 
September, 2007, Washington DC, USA 

 
High Strength Concrete (HSC) is being produced using the local available materials with the 
addition of mineral and chemical admixtures.  The change in the micro mechanism of HSC 
changes its mechanical properties.  This change in the mechanical properties of HSC 
compared over the NSC becomes a key parameter for the change in behaviour of structural 
members.  The existing stress strain models and the codal provisions, which are applicable to 
NSC, cannot be simply extended in understanding the behaviour of HSC beams.  Therefore 
understanding of the strength, deformation and ductility behaviour of HSC beams in flexure is 
more important before it is put into practice.  In most of the literature it has been observed that 
beams with span by depth ratios of 9, 10 and 12 were tested.  With this span by depth ratios 
full potential of HSC beams is not reflected in the flexural behaviour of HSC beams will span 
by depth ratios 16 and 20.  An experimental investigation was carried out using M100 
concrete.  A total of eight HSC beams were tested, four in each series with reinforcement 
ratio (p=1.0) and (p=2.4) respectively with span to depth ratio 9, 12, 16 and 20.  It was 
observed from the experimental investigations that parameter (p/pb) grade of concrete (t c) 
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and span to depth (I/d) ratio becomes dominant factor in the strength, deformation and 
ductility behaviour of HSC flexural members. 
 
Key Words : HSC, NSC, Crack, Failure, Ductility, Flexure, Strength, Deformation 

 
Sustainable Deformation and Ductility Behaviour of High Strength 
Concrete Beams 

 
R. Prabhakara, K.U. Muthu, R Meenakshi and Nakul .R 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
TCMB, 3

rd
 International Symposium, May 2007, Istanbul, Turkey 

 
High Strength Concrete (HSC) is being produced very easily using the local available 
materials with the addition of mineral admixture as micro fillers and chemical admixture as 
water reducer.  Strength, durability and sustainability factor of HSC is higher compared over 
Normal Strength Concrete (NSC) therefore the utilization of HSC has increased in the 
construction industry all over the world.  Extrapolation of the mechanical properties of NSC is 
not justified in understanding the properties of HSC.  Though, HSC is obtained from the same 
ingredient as that of NSC the crack density, crack geometry, effective failure planes and 
cracking behaviour of HSC are slightly different than that of NSC.  This change in the 
mechanical properties of HSC compared over the NSC becomes a key parameter for the 
change in behaviour of structural members.  Researchers have expressed that HSC is more 
brittle material compared over NSC and the existing stress strain models and the codal 
provisions, which are applicable to NSC, cannot be simply extended in understanding the 
behaviour of HSC beams.  The load, deformation and cracking sustainability of HSC is higher 
compared over the NSC.  Therefore understanding of the deformation and ductility behaviour 
of HSC beams in flexure  is more important before it is put into practice.  An experimental 
investigation was carried out over 32 HSC flexural members with different grades of concrete 
(f

1
c) with varying reinforcement ratio (p) from minimum to maximum.  The deflection and 

ductility behaviour for these beams was determined using four-point bending.  More than 154 
HSC beam data from 13 investigations from the literature were analysed and compared over 
different methods of obtaining ductility parameters.  It was observed that parameter (p/pb) and 
grades of concrete (f

1
c) becomes a more dominant factor in the deflection and ductility of 

flexural members.  An equation has been proposed for the deflection ductility which was well 
justified with data collected from the available literature. 
 
Key Words : Concrete beam, Ductility, Durability, Sustainability, Crack, Flexure, Failure. 

 
Ground Water Recharge Assessment using Remote Sensing and GIS 

 
M.C. Sampath Kumar,  N. Balasubramanya and V. Sridhar 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
Recharge is the most important factor in evaluating the ground water prospects.  Recharge to 
ground water depends on precipitation, surface water bodies like reservoirs, lakes, tanks, 
streams, favorable lithologic landform and structural set up.  By enabling integrated Lithologic 
structural geomorphic, hydrological data and satellite imagery applications, better evaluation 
of recharge conditions can be made.  Satellite imagery provides information on surface water 
bodies, canals, canal command area and irrigated fields which directly contribute to ground 
water recharge.  Based on geomorphic and hydrological analysis, the areas can be classified 
into runoff, recharge, storage and discharge zones and the amount of recharge to ground 
water from different sources can be estimated.  The ground water resource estimation and 
budgeting deals with the quantity of water recharged every year from rainfall and other 
sources to a particular basin, its utilization and ground water balance available.  Ground water 
resource estimation in the country is done using one of the methods recommended by the 
ground water resources estimation committee (GEC-1997).  The results show that the study 
areas comes under the category of the óoverexploitedô.  Hence there is no scope for future 



CRIC Information Book    2009  
 

Centre of Research and Industrial Consultancy, MSRIT Page 15 
 

ground water development in the study area thus indicating the alarming situation existing.  
Thus, various measures for improving the ground water status are to be taken up.  There is 
scope for refining the norms of infiltration factors and assigning more realistic storage 
parameters by obtaining more reliable information on hydrogeomorphological set up, rainfall 
distribution and ground water draft through analysis of multi-seasonal satellite data and 
collection of additional field data. 
 
Comparative Study of Flexural Fatigue Analysis of HPC for Pavements 

 
Puttappa C G, Muthu K U and Veeraragavan A 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
Proceedings of the 8

th
 International Conference on Concrete Technology in Developing 

Countries Hammamat ï Tunisia, 8-9 November, 2007 

 
The exponential growth rate augmentation of population has lead to tremendous traffic 
increase, which places the intense emphasis on road sector improvement to cater to the 
needs of transportation systems.  The pavement is the integral part of the transportation 
system.  There is a need for high quality roads with good riding quality for comfort, economy 
and safety point of view.  Increase in traffic intensity, axle loads and repetition of loads in 
combination with the environmental factors increases the complexity of pavement design, 
performance and maintenance.  The materials used in his pavement construction and the 
design methodology needs to take into account the complexities involved in these aspects.  
The concrete roads are an ideal choice for the developing country like India because of long 
life, good riding quality; good abrasion resistance; less maintenance and above all concrete 
roads can withstand extreme weather conditions.  Under the present conditions, the 
conventional concrete also may not be able to satisfy the functional and structural 
requirements, which necessitates the using of high performance concrete for pavements.  
The high performance concrete is a concrete designed or engineered to provide strength and 
durability needed for the purpose.  The application of high performance concrete in India is 
very limited at present but adaptation of this material may be a cost effective because of its 
long-term benefits.In the present study, the laboratory investigations were carried out to 
assess flexural fatigue of the high performance concrete.  The fatigue test was carried out on 
high performance concrete prisms using accelerated fatigue testing apparatus under constant 
amplitude.  The result obtained in the fatigue testing was used to develop the fatigue model 
for high performance concrete.  The paper also presents comparison of fatigue life prediction 
models developed by others and suitability of the high performance concrete for pavements. 

 
Strength and Deformation of Medium and High Strength Concrete 
Beams  

 
Mohammad Soleymani Ashtiani

1
, Sheila Karimi

2
, Muthu K U

3
, Narendra H

4
 

Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
Proceedings of the 8

th
 International Conference on Concrete Technology in Developing 

Countries Hammamat ï Tunisia, 8-9 November, 2007 

 
The concrete is widely used in construction of different strength depending on the structural 
requirements.  The definition of medium and high strength concretes varies from code to 
code.  In the present study the flexural behaviour of medium and high strength reinforced 
concrete beams was investigated.  The main variables were strength of concrete and steel 
ratio,  keeping the size of the beams same.  Twelve beams were tested under two-point 
loading.  The load-deflection behaviour, ultimate load and the crack width were recorded.  
The validity of recommendations given in various codes of practices, viz. ACI 318, BS 8110, 
IS 456, EC2, and also the expressions proposed by various researchers available in the 
literature,  with respect to the above experimental data was examined. The study indicates 
that the codal recommendations are conservative in estimating the same and hence can be 
used for medium as well as high strength concrete beams. 
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Keywords : Beams, concrete, codes, comparison, flexure, deflection, crack width 

 
Incidence of Fluoride Contamination in the Groundwaters of an 
Industrial Area: A case study 

 
B.S. Shankar

1
, M.T. Maruthesha Reddy

2
 and N. Balasubramanya

3
 

Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Our Earth, A Quarterly Publication Devoted to Ecology and Environment Management, 
No.3, September, 2007. 

 
Water and health are inter-twined in many ways and it is important to address the increasing 
need for adequate and safe water to protect both the people and the planet.  Hence we need 
to protect and enhance them both.  In the recent years, groundwater in the study area.  
Hoskote taluk of Bangalore, forms the mainstay of drinking water supply for meeting the 
community needs.  But the threat of groundwater contamination, in particular, the Fluorides, is 
looming large over the study area.  In view of this, it is of paramount importance to look for 
and to evaluate the fluoride levels in the drinking water of the area and assess their status of 
portability in the light of the criteria laid by Bureau of Indian Standards (B.I.S.). Fluorosis is a 
crippling and painful disease caused by excess intake of fluoride.  Fluorosis occurs as Dental 
fluorosis, skeletal fluorosis and Non-skeletal fluorosis.  Results show that there is a definite 
contamination of ground water in the study area with respect to fluorides and a clear 
correlation between the ill health faced by the public and ground water contamination is 
noticed. 
 
Keywords : Groundwater, pollution, contamination, fluorides, fluorosis 

 
Impact of Industrialization on Groundwater Quality ï A Case Study of 
Peenya Industrial Area, Bangalore, India  

 
B.S. Shankar, N. Balasubramanya, M.T. Maruthesha Reddy  
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
Journal Article : Impact of Industrialization on groundwater quality ï a case study of 
Peenya Industrial Area, Bangalore. 

 
The present study aims at identifying the groundwater contamination problems in Bangalore 
city India.  Groundwater samples from 30 different locations of the industrial area were 
collection.  Analytical techniques as described in the Standard methods for the examination of 
water and wastewater were adopted for physico-chemical analysis of these samples and the 
results compared with the Bureau of Indian Standards (BIS) guideline values for potable 
water in the light of possible health hazards.  The investigations reveal the most of the study 
area is highly contaminated due to the excessive concentrations of one or more water quality 
parameters such as Nitrates, Total Hardness, Calcium Magnesium, Total dissolved solids, 
Sulphates and Fluorides, which have rendered nearly 77% of the water samples tested, non-
potable.  Discussions held by the authors with the local public as well as the Primary health 
centre authorities of the area revealed that a lot of people in the area are suffering from 
severe health problems on using this water.  The findings show that there is a clear 
correlation between the ill health faced by the public and contamination of the said 
groundwaters. 
 
Keywords : Contamination, Groundwater, Industrialization, Pollution  
 
Impact Assessment of Tanning Industrial Cluster on Ground Water 
Quality  
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B.S. Shankar, N. Balasubramanya, K.S. Rajashekarappa and M.T.Maruthesha Reddy 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Environment and Ecology 25S (4A) : 1337 ï 1342, September, 2007 
 
Industrial disposal of effluents on land and subsequent pollution in groundwater and soil is 
becoming a growing problem for the welfare of mankind.  The present study attempts to 
assess the environmental and socio-economic impacts of industrial effluent irrigation from a 
tanning industrial cluster.  Thirty borewell samples were identified for sampling and physio-
chemical analysis from the area covering about 1.4 sq. km. in and around the industrial 
cluster.  Elevated concentrations of various parameters such as nitrates, TDS, hardness, 
calcium, magnesium, iron and chromium were observed in the groundwaters of the area, 
rendering nearly 77% of the groundwater samples non-potable.  An alarming number of cases 
of gastroenteritis, cholera and typhoid outbreaks were reports from the area, which has made 
the groundwater, a non-useable commodity for any domestic purpose.  The findings support 
the correlation between the health problems faced by the public and groundwater 
contamination. 
 
Keywords : Tanneries, Groundwater, Contamination, Nitrates  

 
Impact of Anthropogenicity on Groundwater Quality and Remedial 
Measures  
 
B.S. Shankar, N. Balasubramanya and K.S. Rajashekarappa  
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
Environment and Ecology 25S (4A) : 1343 ï 1347, September, 2007 

 
The rapid pace of urbanization, industrialization and agricultural activities has resulted in 
environmental pollution and groundwater pollution is one of the biggest threats.  The present 
study aims at the assessment of groundwater quality in and around the Bellandur ï 
Challaghatta Valley; an erstwhile fresh water stream, today carrying huge quantities of 
domestic, agricultural and industrial effluents from the Bangalore metropolis.  Groundwater 
samples were drawn from both borewells and open wells along the Bellandur watershed and 
subjected to a comprehensive physico-chemical and bacteriological analyses.  The study 
reveals that 53.33% of the samples were non-potable due to the presence in excess of 
several water quality parameters.  Nitrates account for 50% total hardness and iron each, 
account for 33.33% of the non-potability of sample; 50% of the sample indicated bacterial 
contamination of the groundwater. 
 
Keywords : Grondwater, Quality, Potability, Pollution, Bacterial contamination 

 
Production and Properties of High Strength Self compacting Concrete 

 
Mohammad Soleymani Ashtiani and Sheila Karimi, Muthu K U and Narendra H  
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India; 
kumuthu64@gmail.com 

 
Proceeds of International Conference on Recent Developments in Structural 
Engineering (RDSE-2007), Manipal Institute of Technology, Manipal ï 576104, India. 
Self-compacting Concrete (SCC) is the most revolutionary development in concrete 
construction of recent times.  It was originally developed by Okamura and his associated in 
Japan about two decades ago with the view of atte4nding to the shortage of skilled labor.  It 
has the inherent advantages viz faster construction, less man power, durability, reduction in 
noise level, and the creation of a safer working environment.  It has been recognized in the 
recent times as a quality product of a type of concrete for special purposes.  Various mix 
design procedures have been reported to produce SCC.  The available methods include 
Japanese Method, European Practices, Chinese Method and other methods reported by 
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various investigators.  It is noted from the available literature that a suitable mix proportioning 
method is required for producing high strength self-compacting concrete.  An attempt has 
been made in the present study to produce an economical mix proportion for high strength 
self-compacting concrete of M75 grade.  A mix proportion method available in the literature 
originally suggested for medium strength SCC has been examined and extended after 
numerous trial and errors for the production of high strength SCC.  The fresh properties of the 
designed mix were obtained by conducting the recommended workability test viz Slump Flow, 
J-Ring, V-Funnel, L-Box, and U-Box, and U-Box.  The tests results show a satisfactory 
agreement with respect to the limits given by EFNARC specifications and guidelines.  The 
design mix gave a compressive strength of the order of 75 MPa.  Thus, the present study 
suggests a suitable mix proportioning to produce an economical high strength SCC. 
 
Keywords : Compressive Strength, Concrete, Fresh Properties, High Strength , Mix Design, 
Self-Compacting . 

 
Some Studies on Demolished Waste Mortar for Pavement Sub Grade 
Materials and Earth Fills 

 
Srikanth M Naik, Manjunath L, Mahesh B Jamkhandi and B.V. Venkatasubramanya 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
National Conference on Recent Developments in Geotechnical Engineering and Rock 
Machines, Organized by Dept. of Civil Engineering, D.Y. Patil College of Engineering, 
Akurdi, Pune ï 411 044 M.S. India, In Association with Indian Geotechnical Society, 
Pune Chapter, 25-26 August, 2007 

 
The ultimate purpose of recycling materials is to minimize the impact of human activities on 
the environment and the planet.  From this viewpoint, the first priority of concrete engineers is 
to maximize the lifespan of concrete structures, because building and infrastructures  must be 
used for a very long time.  We must also reduce the waste from concrete structures before 
considering how to reuse or recycle it. Some tests were  conducted using the waste mortar 
from demolished building to study how best we can utilize this waste for sub grade and earth 
fill. 
 
Keywords : Demolished waste mortar, Admixture, Stabilization, Strength characteristics. 

 
Impact Assessment of Industrial Effluent Discharges on Groundwater 
Quality  

 
Shankar B S and Balasubramanya N 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
National Journal of Technology, A Research Technical Journal from PSG College of 
Technology and PSG Polytechnic College, Coimbatore, India, ISSN-0973-1334, No.2, 
Volume 3, June 2007 
 
The present study aims at impact assessment of the effluents discharge from an industrial 
cluster on the groundwater quality.  The study area óBommanahalliô, is one of the larger 
industrial zones of Bangalore City.  Thirty tube well samples were drawn from the area for a 
comprehensive Physico-Chemical analysis.  Results show that there is definite contamination 
of groundwater due to the indiscriminate discharge of industrial effluents in the area.  With 
inadequate supply of Corporation water, most of the residents are forced to use the 
groundwater for domestic purposes.  According to reports, many of them are suffering from 
water induced disorders and health problems.  The results show that two of the critical 
parameters namely Nitrates and Fluorides are in excessive concentrations, with peak values 
of 378 mg/l and 6.4 mg/l respectively and accounting for 64% and 40% of the non potability of 
the samples respectively.  The findings indicate that there is a clear correlation between the 
ill-health faced by the public and groundwater contamination. 
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Keywords : Ground water, effluent discharge, Physico-Chemical analysis, ground water 
contamination.  

 
Chromium Pollution in the Groundwaters of an Industrial Area in 
Bangalore 

 
B.S. Shankar, N. Balasubramanya and M.T.M. Reddy  
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India. 
Email : jhrumbaa@yahoo.co.in 
 
Proceedings of the National Conference on Emerging Trends in Civil Engineering, 
ETCE ï 07, 10

th
 and 11

th
 May, 2007, Organized by Department of Civil Engineering, Sri. 

Siddhartha Institute of Technology, Tumkur ï 572 105. 
 
The present study attempts to capture the Environmental impacts of industrial effluent 
irrigation from a tanning industrial cluster.  In the recent years, groundwater in the study area 
forms the mainstay of domestic water supply source for meeting the community needs.  But 
the threat of Chromium contamination in the groundwaters is looming large over the study 
area.  In view of this, it is of paramount importance to look for and to evaluate the chromium 
levels in the drinking waters of the area and assess their status of Potability in the light of the 
criteria laid by Bureau of Indian Standards (B.I.S.).  Chromate poisoning causes severe skin 
disorders such as allergic dermatitis and liver and kidney damage.  There is considerable 
evidence that chromium in carcinogenic.  Thirty groundwater samples were identified for 
sampling and chromium analysis, from the area covering about 1.4 Sq.km, in and around the 
industrial cluster.  The analysis reveals that 53.33% of the samples are non-potable due to 
the presence of excess chromium and the results show that there is a definite correlation 
between the ill health faced by the residents of the area ground water contamination. 

 
Environmental Pollution Evaluation and Mitigation Thereof 

 
B.S. Shankar, N. Balasubramanya, H.N. Gayathri 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India. 
Email : jhrumbaa@yahoo.co.in 
 
XXXVI ISTE Annual Convention and National Seminar 14-16 December, 2006, Bannari 
Amman Institute of Technology, Sathyamangalam. 
 
Any human activity that impairs the utility of a resource may be called pollution.  The rapid 
pace of urbanization, industrialization as well as agricultural activities has results in 
Environmental pollution becoming a growing concern for the welfare of the mankind and 
groundwater pollution is one of the biggest threats to the environment we live in.  the present 
study aims at the assessment of groundwater quality in and around the Vrishabhavathi Valley; 
an erstwhile fresh water stream, today carrying huge quantities of industrial, agricultural and 
domestic effluents from the western part of Bangalore metropolis.  Groundwater samples 
have been drawn from both bore wells and open wells along the Vrishabhavathi watershed 
and subjected to a comprehensive Physico-Chemical and bacteriological analysis.  The study 
reveals that 57% of the samples were non-potable due to the presence in excess of several 
water quality parameters, as per the standards laid out by BIS, with Nitrate and total hardness 
being the chief culprits, accounting for 43.33% and 40% of the samples respectively.  50% of 
the samples examined, indicated bacterial contamination of the groundwater. 

 
Utilization of Demolished Building Waste Materials for Pavement 
Construction  

 
Srikanth M Naik, Manjunath L and B.V. Venkatasubramanya 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
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National Conference on Earth Quake and Transportation Engineering ï NCETEô07, 
Sona College of Technology, Salem  
 
World over it is understood that more than 1000 million tones of demolished building waste 
generated from buildings.  This quantity shows raising trend over the years.  Hence need 
arise to utilize this waste for various construction purposes.  Once of this could be utilizing the 
waste for construing various layers of flexible as well as rigid pavements.  In addition to this, 
the availability of convention material for pavement construction as soil, stone aggregates 
becomes scarce day by day.Here an attempt is made by the authors to investigate how this 
waste could be replaced in pavement construction particularly in case of rural roads after the 
necessary test for the same.  Though the specifications are not clearly produced by any 
certifying agency.  For the time being available stand practices by IRC is extensively used to 
develop a scientific and acceptable methodology for our pavement construction technology. 
 
Keywords : Demolished waste material, strength characteristics, material characterization 

 
A Brief Review on the Recent Trends on Self Compacting Concrete 
Technology   

 
Narendra H and Vijay Anand M  
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
National Conference on ñAdvances and Innovations in Civil Engineering, Organized by 
Dept. of Civil Engg., Mepco Schlenk Engineering College, Sivakasi ï March 24, 2007 
 
The development of self compacting concrete is a desirable achievement in the construction 
industry in order to overcome problems associated with cast in place concrete.  This has been 
developed in about twenty years ago in Japan by Okamura and the use has spread 
throughout the world.  It consists of same components of composition as conventionally 
vibrated concrete which are cement, aggregates and water with many mix design procedures 
have been developed, mechanical properties are evaluated and innovative applications are in 
progress.  The present paper critically reviews the mix design procedures, properties and the 
cost of self compacting concrete. 
 
Application on ANN for Control Deflection in HSC Beams 

 
Muthu K U, Bhattacharya A, Ibrahim A and Mattarneh H  
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
This article is based on paper submitted for EASEC-10 conference, 3-5 August, 2006 
Inter Continental Hotel Bangkok. 

 
Deflection is one of the major problems that is encountered in building and structural units.  
The designers use span to effective depth ratio as a convenient measure to control the 
deflections.  The span to effective depth ratios are given in IS456 ï 2000[1], considering 
support conditions, sectional and strength properties of a beam section.  A few investigations 
have been reported to obtain the (I/d) ratios considering the sustained load effect on 
deflection [2-4].  In recent times high grade concrete and steel are used frequently.  A method 
has been developed to arrive at the span to effective depth ratio for HSC beams [5].  The 
relevant equations are presented here for ANN training. 

 
Impact of Industrialization on groundwater quality 

 
B.S. Shankar, N. Balasubramanya and M.T. Maruthesha Reddy  
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
International Groundwater Conference, IGC-2007, TNAU, January 2007 
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Contamination of Groundwater sources is a major threat to the welfare of mankind.  The 
present study aims at identifying the groundwater contamination problems in the largest 
industrial belt of Bangalore city.  The Peenya Industrial Area.  The investigations reveal that 
most of the study area is highly contaminated due to the excessive concentrations of one or 
more water quality parameters such as Nitrates.  Total Hardness, Calcium, Magnesium and 
Total dissolved solids, Sulphates and Fluorides, which have rendered nearly 77 percent of the 
water samples, tested Non-Potable.  People are suing contaminated water for cleaning, 
washing and other domestic purposes.  It is reported that a lot of people in the area are 
suffering from severe health problems on using this water.  The findings speak that there is a 
clear correlation between the ill health faced by the public and contamination of the said 
groundwaters. 

 
Environmental Pollution Evaluation and Mitigation Thereof 

 
B.S. Shankar, N. Balasubramanya and H.N. Gayathri 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
XXXVI ISTE Annual Convention and National Seminar 14-16 December, 2006, Bannari 
Amman Institute of Technology, Sathyamangalam 
 
Any human activity that implies the utility of a resource may be called pollution.  The rapid 
pace of urbanization, industrialization as well as agricultural activities has results in 
environmental pollution becoming a growing concern for the welfare of the mankind and 
groundwater pollution is one of the biggest threats to the environment we live in.  the present 
study aims at the assessment of groundwater quality in and around the Vrishabhavathi Valley; 
an erstwhile fresh water stream, today carrying huge quantities of industrial, agricultural and 
domestic effluents from the western part of Bangalore metropolis.  Groundwater samples 
have been drawn from both bore wells and open wells along the vrishabhavathi watershed 
and subjected to a comprehensive Physico-Chemical and bacteriological analysis.  The study 
reveals that 57% of the samples were non-potable due to the presence in excess of several 
water quality parameters, as per the standards laid out by BIS, with Nitrate and total hardness 
being the chief culprits, accounting for 43.33% and 40% of the samples respectively, 50% of 
the samples examined, indicated bacterial contamination of the groundwater. 

 
Environmental Impact Assessment of Industrial Effluent Irrigation  

 
B.S.Shankar, N. Balasubramanya and K.L. Dayananda Reddy  
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
Proceedings of 3

rd
 International Groundwater Conference (IGC ï 2007), Water, 

Environment and Agriculture ï Present Problems and Future Challenges, February, 7-
10, 2007, Coimbatore, Tamilnadu, India 

 
Industrial disposal of effluents on land and subsequent pollution of groundwater and soil is 
becoming a growing concern for the welfare of mankind.  The present study attempts to 
capture the environmental and socio-economic impacts of industrial effluent irrigation from a 
tanning industrial cluster.  Thirty borewell samples were identified for sampling and analysis 
from the area covering about 1.4 Sq.km, in and around the industrial cluster.  Elevated 
concentrations of various parameters such as nitrates, TDS, Hardness, Calcium, Magnesium, 
Iron and Chromium was observed in the groundwaters of the area, rendering nearly 77 
percent of the groundwater samples non-potable.  An alarming number of cases of 
Gastroenteritis, Cholera and Typhoid outbreaks were reported from the area, which has made 
the Groundwater, a non-useable commodity for any domestic purpose.  The findings clearly 
support the Co-relation between the health problems faced by the public and groundwater 
contamination. 
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Studies on Water Quality with Special Reference to Bacteriological 
Content in Well Waters of Bangalore Metropolitan Region 

 
Shashidhara H.L., Inayathulla M, Ramaraju H K , Shashirekha M V and G. Ranganna 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
International Conference on Water and Health Wah 05, January 22-23, 2005, J.S.S. 
Mahavidyapeetha, Mysore, India  
 

 
Water is vital for drinking, agriculture, industry, sanitation and countless other purposes.  Life 
on earth began in water; now fresh water brings life to thirsty cities and perched crops.  Not 
surprisingly, as water becomes scarce, competition for it is intensifying.  Cities are beginning 
to divert water from farms endangering the stability of agriculture and food production.  Water 
is fast becoming shorter in supply because of extensive diversification and ever increasing 
demands by the growing population.  Also water is being polluted due to modern practices in 
agriculture, industrial development and other human activities.  The link between human 
health and environmental pollution is of significant dimension.Historically, surface water has 
received better attention regarding development and use. The drinking water supply of about 
75 percent of the major cities in India is totally or partially dependent on groundwater and 
Bangalore (capital city of Karnataka State) is no exception to this.  Bangalore is situated at 
the mid-point of South India almost exactly half way on the road from Mangalore on the West 
Coast, to Chennai on the East.  It receives 976 mm of rainfall during  a water year.  The rock 
types are granites and gneisses and act as hard rock aquifers.  Red sandy soil is common.  
Its population has grown from less than one million in 1951 to 5.686 million in 2001. 

 
Environmental Impact Assessment of Industrial Effluent Irrigation  

 
B.S. Shankar, N. Balasubramanya and K.L. Dayananda Reddy  
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
A National Conference on Hydraulics and Water Resources with Special Emphasis on 
Inter Linking of Rivers, Proceedings of the Conference Hydro 2006, 8

th
 and 9

th
 

December, 2006 Organized by Indian Society of Hydraulics and Bharati Vidyapeeth 
University, College of Engineering, Pune. 

 
Industrial disposal of effluents on land and subsequent pollution of groundwater and soil is 
become growing concern for the welfare of mankind.  The present study attempts to capture 
the environmental Socio-economic impacts of industrial effluent irrigation from a tanning 
industrial cluster.  Thirty bore samples were identified for samples were identified for sampling 
and analysis from the area covering about 1.4 Sq.km, in and around the industrial cluster.  
Elevated concentrations of various parameters such as nitrates, TDS, Calcium, Magnesium, 
Iron and Chromium was observed in the groundwaters of the area, rendering 77 percent of 
the groundwater samples non-potable.  An alarming number of cases of Gastro Cholera and 
Typhoid outbreaks were reported from the area, which has made the Groundwater useable 
commodity for any domestic purpose.  The findings clearly support the Co-relation between 
health problems faced by the public and groundwater contamination.  

 
Transient Impact of Industrial Effluents on the Groundwater Quality of 
Bommanahalli Industrial Area of Bangalore City 

 
B.S. Shankar, M.T. Maruthesha Reddy and N. Balasubramanya 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
Email : jhrumbaa@yahoo.co.in 

 
Proceedings of National Conference on Civil Engineering, Meeting the Challenges of 
Tomorrow, CEMCT -2006, November 24

th
- 25

th
, 2006. 
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Contamination of drinking water sources is a major thread to the betterment of human 
community. The present study aims at impact assessment of the effluents discharge from an 
industrial cluster on the groundwater quality.  The study area is one of the larger industrial 
zones of Bangalore city.  Thirty tube well samples were drawn from the area for a 
comprehensive Physico-Chemical analysis. Results show that there is definite contamination 
of groundwater due to the indiscriminate discharge of industrial effluents in the area.  With 
inadequate supply of Corporation water, most of the residents are forced to use the 
groundwater for domestic purposes.  According to reports many of them are suffering from 
water induced disorders and health problems.  The results show that two of the critical 
parameters namely Nitrates and Fluorides are in excessive concentrations,  with peak values 
of 378 mg/l and 6.4 mg/l respectively and accounting for 64% and 40% of the non-potability of 
the samples respectively.  The findings indicate that there is a clear correlation between the 
ill-health faced by the public and groundwater contamination. 

 
Investigations on Ultimate Flexural Strength and Ductility Behaviour of 
HSC Beams  

 
R. Prabhakara, K.U. Muthu and R. Meenakshi  
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
Ultimate Flexural Strength of High Strength Concrete Beams, Indian Concrete Journal, 
October 2006. 

 
Concrete with higher strength is being used in the construction industry all over the world 
because it is possible produce High Strength Concrete (HSC) using locally available 
materials.  Change in the mechanical properties of HSC changes the flexural behaviour of the 
structures.  These mechanical and geometrical properties of flexural members become the 
key factors which influence the ultimate flexural strength of HSC beams.  The existing stress 
strain models and the codal provisions, which are applicable to normal strength concrete 
(NSC) cannot be simply extrapolated to understand the behaviour of HSC beams in flexure is 
required.  An experimental investigation was carried out on 32 HSC flexural members with 

different grades of concrete (¥c) and the reinforcement ratio (r) varying from minimum to 
maximum.  The ultimate flexural strength for these beams was determined using different 
stress strain models and codal provisions.  Comparisons were then made and it was 

observed that the parameter (r/rb) becomes a dominant factor in the prediction of the ultimate 
flexural strength of HSC beams. 

 
An Experimental Study on Metakaoline Concrete with Polypropylene 
Fibres at Elevated Temperature  

 
H. Narendra, K.U. Muthu and H.S. Ashok Kumar  
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
5

th
 Asian Symposium on Polymers in Concrete, September 11-12, 2006, SERC, Chennai 

ï 600 113, India pp. 705-711 

 
An Experimental study has been conducted to estimate the mechanical properties viz 
compressive strength, modulus of elasticity and split tensile strength of metakaoline fibrous 
concrete at elevated temperature.  The influencing parameters that affect the fire resistance 
of the concrete member viz exposure temperature, duration of exposure, testing condition (air 
cooling, water cooling) and with/without polypropylene fibres were examined.  Non destructive 
tests were conducted to study the variation of split tensile strength, modulus of elasticity with 
ultrasonic pulse velocity.  The study aims of highlighting the behavioural characteristics of 
thermally damaged metakaoline concrete with/without fibres at high temperature. 
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Application of Artificial Neural Networks for the Design of CFRP Plated 
Beams 

 
Narendra H, Muthu K U and Marlapatti K 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India. 
kumuthu@rediffmail.com 
 
International Seminar on Civil and Infrastructure Engineering, 2006, 13 and 14

th
 June 

2006, ISCIE ó06 
 
Most of the bridges on the developed countries were constructed immediately after the 
Second World War.  The structural evaluation of the existing bridges showed distress.  The 
cause of distress could be due to the following reasons viz. above bridges were designed for 
smaller vehicles, lighter loads and a lesser traffic volume. In recent times traffic volume and 
the vehicle loads have increased to the population growth, urbanization and mobility of the 
work force.  Hence the deficient bridges are to be strengthened to take up the additional 
expected loads.  The external bonding by plates has become increasing popular in the 
construction Industry.  Many investigations were reported on place bonding technique since 
1960ôs.  Only a few analytical studies are available to predict the strength and deformation of 
plated beams.  Tedesco and Mihilmyôs (2000) analysis has been used for the development of 
the design charts for singly reinforce, doubly reinforced rectangular and T beams.  A special 
emphasis is made in cases flanged beams where the compression zone extends beyond the 
flange thickness.  These charts would be useful for estimating the amount CFRP required to 
rehabilitate the beams.  The application of the charts is illustrated with numerical examples.  
Neural Network raining on the design charts was carried out using MATLAB.  A comparison 
has been made to assess the validity of the trained networks and a satisfactory agreement is 
noted. 
Keywords : ANN, beams, CFRP, charts, doubly, examples, flanged, rectangular and 
rehabilitation. 
 
Reuse of Printed Circuit Boards Waste as a Partial Replacement of Fine 
Aggregate in Concrete 

 
Muthu K.U., Jagadeesha Kumar B G and Phanindra L R 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India. 
kumuthu@rediffmail.com 
 
International Seminar on Civil and Infrastructure Engineering, 2006, 13 and 14

th
 June 

2006, ISCIE ó06 
 
The disposal of the PCB waste without causing environmental damage is becoming a serious 
problem and hence every effort to find new uses of PCB waste requiring large quantities of 
this material is to be attempted. Keeping this in view, a study has been taken up to find 
possible application of PCB waste as partial replacement for fine aggregate in concrete.  A 
study has been carried out on M20 grade concrete and the sand has been replaced partially 
by 20% by pulverized printed circuit board waste (i.e. fiber ï glass epoxy).  Both control 
concrete (CC) and replacement concrete (RC) were tested for strength, durability, resistance 
to fire and resistance to corrosion related characteristics.  A total of 180 specimens were cast 
(which include control concrete and replacement concrete) and tested.  The RC has shown 
better results than CC in durability tests subjected to different acid attacks.  RC has shown 
better resistance to corrosion than control concrete ï but fails to give good resistance to fire.  
The tests data indicates that a good grade concrete having satisfactory strength and durability 
characteristics can be produced by partially substituting the fine aggregate by pulverized PCB 
waste. 
Keywords : Acid attacks, comparison, concrete, corrosion, durability, epoxy, fire, printed 
circuit boards, reuse, strength, tests 
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Load-deflection behaviour of restrained RC slab strips 
 

K.U. Muthu, K. Amarnat, A. Ibrahim and H. Mattarneh 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India. 
kumuthu@rediffmail.com 
 
Thomas Telford Journals for Civil Engineering Professionals, Structural Concrete, 
Journal of fib 

 
This paper presents results of an experimental investigation into the load-deflection behaviour 
of restrained reinforced concrete slab strips subjected to uniformly distributed loads beyond 
the yield load.  A method incorporating compressive membrane action is proposed to predict 
the behaviour.  Results indicate that the proposed method can predict the actual trends for 
certain scenarios. Previously reported methods have been studied and the results compared 
with those from the current work. 

 
Effect of Addition of Sludge and Leachate on Aerobic Composting of 
Solid Organic Waste 

 
Balasubramanya N and Umadevi B 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
National Seminar on Integrated Municipal Solid Waste Management (NSIMSWM), 27-28 
April, 2006,  Organized by Dept. of Civil Engineering and Periyar Centre for 
Environment and Energy Management (PCEM), Periyar Maniammai College of 
Technology for Women, Vallam Thanjavur , Tamilnadu  

 
Biological processes are known to convert organic solid waste into useful manure through 
microbial degradation process.  Advantages of enhanced degradation of organic solid waste 
material can lead to reduced time of composting, increased quantity of manure production 
and safe utilization of organic fraction of municipal solid waste.  Techniques that can be used 
to enhance biological degradation include optimization of C/N ratio, addition of sludge, 
shredding of wastes, improved aeration techniques and retainment of moisture content.  
Manipulation of these parameters promotes a more conducive environment for microbial 
activity.  This paper presents the results of addition of sludge and generated leachate on 
composting process.  Experiments were conducted on segregated organic solid waste from a 
hostel.  Solid organic waste was collected in four different bins and its degradation was 
monitored for 22 days.  Solid waste samples were collected and analysed mainly for C, N, P 
and K.  Variation of temperature, pH, carbon and nitrogen was monitored during the process.  
The experimental results indicated that addition of sludge has results in decrease of C/N ratio, 
thus reducing the composting time.  Addition of generated leachate during the process is 
sufficient to maintain moisture conditions required for microbial activities and helps in 
retaining the nutrients in the final product compost. 

 
Design Charts for Carbon Fibre Reinforced Plastic (CFRP) Plated Beams 

 
Narendra H, Muthu K U and Kavitha Marlappati  
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India. 
kumuthu@rediffmail.com 
 
All India Seminar on : Earthquake Resistant Design, Construction, Retrofitting and 
Rehabilitation of Buildings, February 18-19, 2006, Organized by Dept. of Civil Engg., 
Institute of Technology, BHU 

 
Earthquake is one of the unpredictable destructive phenomena.  However repair, restoration, 
evaluation of the damage and retrofitting is required after the occurrence of the destruction.  
Most of the bridges on the developed countries were constructed immediately after the 
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Second World War.  The structural evaluation of the existing bridges showed distress.  The 
cause of distress could be due to the following reasons viz. above bridges were designed for 
smaller vehicles, lighter loads and a lesser traffic volume.  In recent times traffic volume and 
the vehicle loads have increased to the population growth,  urbanization and mobility of the 
work force.  Hence the deficient  bridges are to be strengthened to take up the additional 
expected loads.  The external bonding by plates has become increasing population in the 
construction industry. Many investigations were reported on place bonding technique since 
1960ôs.  The research focuses on developing or suitable material for plate bonding, 
experimental study on the performance of strengthened beam in contrast to the behavior of 
deficient beams.  Only a few analytical studies are available to predict the strength and 
deformation of plated beams.  
The present study was aimed to develop the design charts for CFRP plated beams.  Tedesco 
and Mihilmyôs (2000) analysis has been used for the development of the design charts.  They 
were developed for singly reinforced rectangular beams, beams with compression 
reinforcement and flanged sections.  A special emphasis is made in cases flanged beams 
where the compression zone extends beyond the flange thickness.  These charts would be 
useful for estimating the amount of CFRP required to rehabilitate the beams.  The application 
of the charts is illustrated with numerical examples.  Thus the charts provide as a ready 
reckoner for the designers. 

 
Discrete Optimization of Industrial Roof Truss Using Genetic Algorithm  

 
 P.C. Naveena, T. Valsa Ipe, Ritesh Sharan et. al 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
International Conference on Operations Research Applications in Infrastructure 
Development in Conjunction with 2005 Annual Convention of Operational Research 
Society of India (ICORAID-2005-ORSI), December, 27-29, 2005, IISc., Bangalore  
 
In most practical problems in engineering design, the design variables are discrete due to 
availability of components in standard sizes.  The paper presents a simple genetic algorithm 
for optimizing structural systems with discrete design variables.  As genetic algorithms (Gas) 
are best suited for unconstrained optimization problems, it is necessary to transform the 
constrained problem into an unconstrained one.  A penalty based transformation method is 
used in the present work.  The penalty parameter depends on the degree of constrained 
violation, which is found to be well suited for a  parallel search using genetic algorithms. 
In the present paper the concept of optimization using the genetic algorithm is presented in 
detail using a  5 member truss problem.  All the computations for three successive 
generations are presented in the forms of tables for easy understanding of the algorithm.  The 
application of the genetic algorithm to design to optimization of a larger industrial roof truss of 
20m span is illustrated.  The analysis of the truss system is done by STAAD/PRO package for 
all the possible load cases and the optimization of the truss members is done by genetic 
algorithm.  Results are obtained and conclusions are drawn.  The performance of genetic 
algorithm is also assessed. 
 
Optimized Design of Welded Place Girder Bridge using  Genetic 
Algorithm 

 
T. Valsa Ipe and Ravi Kiran Y  
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India. 
valsaipe@yahoo.co.in 
 
International Conference on Operations Research Applications in Infrastructure 
Development in Conjunction with 2005 Annual Convention of Operational Research 
Society of India (ICORAID-2005-ORSI), December, 27-29, 2005, IISc., Bangalore  
 
One of the most important practical considerations in the optimization of steel structures is 
that structural members are generally to be selected from available steel profiles.  Further 
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more, the solution produced according to the natural specifications are undoubtedly valuable 
from the point of view of applicability in real life practice.  This paper reports  the development 
of a computer based systematic approach for discrete optimal design of welded plate girder 
bridge structures.  The main characteristic of the solution methodology is the use of a genetic 
algorithm tool as the optimizer.  The objective function considered is the total weight of the 
structure.  The objective function is minimized subjected to serviceability and strength 
requirement as per Indian specifications.The three dimensional analysis of the plate girder 
bridge is done in the STAAD Prof. All the programs for the weight optimization are developed 
in MAT LAB. The genetic algorithm tool provided in the MAT LAB is used for the weight 
optimization. Plate Girder Bridge for various span lengths is investigated.  Results are 
tabulated, parametric studies are made and meaning conclusions are drawn. 
Keywords : genetic algorithms, optimization, plate girders 
 
Durability Studies on High Performance Concrete and High Volume Fly 
Ash Concrete  

 
C.G. Puttappa, K.P. Nagaraja and K.U. Muthu 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
Proceedings of the fib Symposium 28 ï 30

th
 September 2005, La Plata, Argentina 

 
The HPC is fast getting acceptability in the construction Industries due to high strength and 
durability.  It is preferred in hostile environment such as sea floor tunnels, off shore, coastal 
marine structures and confinement of solid and liquid structural elements.  In view of the 
global sustainable development it is imperative that supplementary material (SCM) is used to 
replace a large proportion of cement in the concrete industry.  The most available SCM 
material is fly ash, which is by product of thermal stations.  Limited information is available on 
the durability of HVFA.   In he present study, experimental investigations have been carried 
out to characterize the durability aspect of HPC for M-30, M-40 and M-70 grade of concrete 
with varying percentages of Silica fume and Fly ash as cement replacements.  The present 
study highlights the importance of the durability with reference to the weight loss.  The study 
recommends an optimum percentage of silica fume for better performance of HPC. 
 
Flexural Strength, Ductility Index and Deformation Characteristics of 
HPC Beams  

 
R. Prabhakara, K U Muthu, B A  Lakshmikanta and R Nukul 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Application of Codes, Design and Regulations 
 
Apart from strength and durability, deformation and flexural ductility are important parameters 
to be considered in the design of structural elements of High Performance Concrete.  Change 
in the mechanical properties of HPC is very important in understanding structural behaviour.  
Research and codal provisions of conventional concrete might not be entirely applicable to 
HPC, whose maximum potential cannot be realized fully in structures unless the deformability 
and failure characteristics of HPC flexural members are fully known. The flexural behaviour of 
PC beams was conducted with 16 beam specimens of size 125 mm x 2450mm x 1800 mm 
using two-point loading.  The beams were simply supported the main variable being concrete 

strength (¥ck) and reinforcement ratio (r/rb).  Experimental results suggest that cracking, yield 

and ultimate load of the HPC beams depend on concrete strength (¥ck) and reinforcement 

ratio (r).  It was observed that parameter (r/rb) is an important factor in the deformability and 
flexural ductility of HPC beams. 
Keywords : High performance concrete, Deformation, Flexural ductility, Strength durability 

 
Principles Underlying the Production of Ultra High Strength Concrete 
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K.U. Muthu, R. Prabhakara, R. Nakul and B.A. Lakshmikantha  
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
Email : kumuthu64@hotmail.com 
 
International Conference on Advances in Concrete Composites and Structures, ICACS 
ï 2005, January 6-8, 2005, Volume 1, Organized by Structural Engineering Research 
Centre, Chennai, India 

 
High Strength Concrete is a two phase composite material compared over the three phase 
composite material of conventional concrete.  HSC are known to have more durable and 
better corrosion resisting properties than conventional concretes.  High compressive strength 
of concrete results in a higher modulus of elasticity, increase in flexural strength and has 
shown a reduced specific creep.  All these advantages have encouraged designers to go in 
for use of HSC in various structures. Production of HSC is possible using locally available 
materials but requires a careful selection of ingredients and a systematic procedure.  Many 
parameters are involved in the production of HSC.  It has been observed from the literature 
that, the principal parameters on which the production of HSC.  It has been observed from the 
literature that, the principal parameters on which the production of HSC depends upon are 
reduction in water cement ratio to increase the strength, addition of mineral admixtures to 
increase the compactness of microstructure and application of super plasticizer for 
workability.  In addition to the above, the mechanical and mineral composition of the 
aggregate and a systematic procedure also important in the production of HSC.This paper 
presents laboratory experimental investigation on production of ultra HSC (exceeding 
100Mpa) using locally available materials and Naphthalene based super plasticizer under the 
guidelines of ACI-21.4R.93 method.  Investigations were also carried out to understand 
relationship between compressive strength to the flexural strength.  

 
Comparative Study of Flexural Fatigue Analysis of High Performance 
Concrete  

 
C.G. Puttappa, K.U. Muthu and A. Veeraragavan  
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
Email : kumuthu64@hotmail.com 

 
National Conference on Recent Developments in Materials and Structures (REDEMAT ï 
2004), Dec. 2-3, 2004, Department of Civil Engineering, National Institute of 
Technology, Calicut 
 
Fatigue is a phenomenon by which a material is caused to fail by repeated application of a 
load, which is not large enough to cause failure in a single application.  The fatigue is 
influenced by range and rate of loading, loading history, material properties and 
environmental conditions.  The concrete bridges and pavements are subjected to 
approximately 10

5
 and 10

7
 cycles of repeated loading.  Ocean structural elements are 

subjected to 5-500 million cycles of continuous forces.  The advent and use of modern 
materials of construction viz.  High performance concrete, high volume fly ash concrete, fibre 
reinforced concrete, reactive powder concrete created growing interest in the study of fatigue.  
During the last five decades many studies have been carried out to characterize the 
behaviour of engineering materials under fatigue loads.  Since the reinforced concrete is 
expected to crack in ordinary structures, the knowledge of the fatigue behaviour of plain and 
reinforced concrete has lagged behind that of other metals.  In the present study, a review on 
flexural fatigue life distribution pertaining to concrete has been made.  The experimental  work 
includes casting and testing of prisms of size 75 x 75 x 450 mm under two point  loading.  
M40 and M70 grades of concrete were used.  The fatigue flexural tests were carried out 
under constant amplitude loading.  The stress levels i.e., maximum flexural stress to modulus 
of rupture was varied as 0.65, 0.75 and 0.85.  The flexural fatigue life obtained from the tests 
is compared with the equations proposed by Ballinger, Koynagawa, Joshi, Hsu, Shi, and 
Ramakrishnan.  An equation is proposed for 642 test data (obtained from the literature and 
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the present work) and compared with the results of above six reported equations.  It is found 
that the proposed equation predicted satisfactorily when compared to available models. 

 
Strength and Deformation of Ultra High Strength Concrete Beams  

 
K.U. Muthu, R. Prabhakara, R. Nakul and Lakshmikantha B.A 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
Email : kumuthu74@hotmail.com 

 
Proceedings of International Conference on Advances in Concrete and Construction, 
ICACC ï 2004, 16-18 December, 2004, Volume 1, Hyderabad, India 
 
Ultra High Strength Concrete is a Multi-Componential interactive construction material.  
Maximum potentiality of ultra high strength concrete cannot e realized fully in structures 
unless the deformability of UHSC flexural member is fully known.  Hence knowledge of 
deformation characteristics such as deflections, ultimate load, formation of cracks and crack 
patterns etc is essential for better understanding of basic behaviour of UHSC beams and the 
mechanism of failure in situations where higher ductility demands are placed on reinforced 
concrete members.  A research investigation was carried out to study the trial mixes and to 
find the proportion for M80 and M100 concrete and to find relationship between flexural and 
compressive strength.  A study has been made on the flexural behaviour of sixteen HSC 
beams with varying steel ratio. 
 
Flexural Behaviour of HSC Beams  

 
Kumar Anima, Prabhakara R and Muthu K U  
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Proceedings of ICFRC International Conference on Fibre Composites, High 
Performance Concretes and Smart Materials, 8-10 January, 2004, Chennai, India  pp 
685-694 

 
High Strength Concrete has been developed from readily available materials of high quality, 
using conventional techniques of mixing, transporting and placing except the addition of 
admixtures like super plasticizers and cement replacements of materials.  Recently many 
codes of practices have been revised.  An attempt has been made to study the validity of the 
recommendations given in ACI 318 and IS 456 for high strength concrete beams.   A test 
programme has been designed to cast and test seven HSC beams, under two point loading.  
The longitudinal steel ratio was varied from 0.56 to 3.50.  The ductility index, short time 
deflections, ultimate load, ultimate strain and maximum crack with have been examined.  The 
results show that the codal formulae are conservative in estimating the ultimate loads of HSC 
beams.  The limited experimental study of HSC beams point out that the formulae suggested 
by ACI 318 and is 456 for predicting short time deflections and crack with are to be further 
examined. 

 
Special Concretes in The Developing Countries ï A Brief Review  

 
K.P. Nagaraja, C.G. Puttappa, K.U. Muthu 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Proceedings of the All India Seminar on Innovations in Design and Construction of 
Concrete Structures, Organized by The Institution of Engineers (India), Varanasi Local 
Centre, Bhu, October 2-3, 2004 
 
The population growth is much significant in the developing countries.  Hence adequate 
housing, sufficient running water sewage facilities, good transportation facilities are the needs 
of the mankind.  The above infrastructure needs can be met only with the increased utilization 
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of concrete.  Early deterioration of concrete also necessitates replacement and strengthening 
of the existing structures, thereby adding to the demand of concretes.  Good quality concrete 
in different forms and composition is the only choice to fulfill these demands.  In recent times 
the concrete has been developed using various admixtures such as HVFA< GGBFS, CSF 
and MK.  New generation concretes like self compacting concrete, light weight concrete, 
reactive powder concrete, recycled concretes, fibre reinforced concrete, whisper concrete, 
geo-polymer concrete and bacterial concrete have been developed to meet the specific 
requirements in the construction industry.  Thus this paper highlights the development, 
research trends, applications of the above types of special concrete in the developing 
countries. 
Keywords : admixtures, applications, concrete, development, new generation concretes, 
trends 
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Strength and Durability Studies on Fly Ash Concrete with Metakaoline  

 
Nagaraja  K.P, Muthu K.U, Veeraragavan A 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
Fly Ash India 2005, International Congress, December 4-7, 2005, New Delhi, India  

 
Concrete is one of the main construction material consumed next to food by mankind.  
Concrete in various forms and composition is sued while meeting this demand.  The main 
component of concrete, the cement is produced about 2 billion tones annually.  Consequently 
2 billion tones of CO2 is emitted to the atmosphere from the cement manufacturing industry 
annually.  But attempts are being made to reduce the consumption of cement by using 
cement replacement materials (CRM) in the construction.  Fly ash obtained of fly ash is about 
600 million tones worldwide.  Indian production is about 120 million tones annually from 
various thermal power stations.  Hence there is large potential for use of fly ash in concrete 
and in turn protect the environment from the ill effects of improper disposal of fly ash. 
It is shown by the researchers that fly ash in large volumes can be used as replacement or 
addition to cement in the construction industry.  Knowledge about the performance and 
structural behaviour of high volume fly ash concrete in Indian context is yet to be understood 
clearly.  However limited information is available on strength and durability aspects of HVFA 
concrete.  Use of high volume fly ash in concrete is generally made for mass concreting 
works like construction of roads, dams, fly over, multi-storeyed complexes etc. 
An attempt has been made in this paper to study the mechanical and durability characteristics 
of FA concrete with metakaolin, Mix design for M40 grade was made keeping in view the 
concrete road requirements in mind.  Different mix design methods were tried to arrive at 
optimum mix proportion containing 55% cement and 45% cement replacement materials 
(35% FA and 10% MK).  Mechanical properties such as compressive strength, split tensile 
strength, modulus of elasticity, modulus of rupture and non-destructive tests such as rebound 
hammer, ultrasonic pulse velocity values, durability studies namely effects of MgSO4, NaCl 
and HCl on the proposed FA with metakaolin were investigated in the present studies.  
Water/binder ratio of 0.4 and 3.5% superplasticiser were adopted during the testing.  The 
above test results are compared with control concrete for justification. 
 
Keywords : admixtures, analysis, chemical attack, concrete, comparison, durability, fly ash, 
high  volume fly ash, metakaolin, statistics, strength, tests. 
 
Experimental Investigation on Mechanical Properties of HVFA Concrete 
with Metakaolin 

 
K.P. Nagaraja, K.U. Muthu, Mohan Das and A Veeraragavan 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Proceedings of first National Conference on Recent Developments in Structural 
Engineering (RDSE 2005), Manipal Institute of Technology, Manipal 
 
Portland cement concrete is a major construction material worldwide.  Unfortunately one 
tonne of cement production contributes approximately one tone of CO2 into the atmosphere.  
This causes green house effect and the global warming of the planet.  Supplementary 
cementring materials are used to replace large proportions of cement and the most available 
is fly ash, a by product of thermal power stations.  Laboratory investigations have revealed 
that Metakaolin concrete properties are similar to that of silica fume concrete.  Metakaolin is 
half the cost of silica fume and hence this would substantially reduce the cost of producing 
HPC.  Hence this offers a very powerful tool for infrastructure needs of developing countries 
in a cost-effective and sustainable manner.   Very limited information is available on 
Mechanical and Strength properties of HVFA concrete with Metakaoline and in particular on 
Indian fly ash.  An experimental program has been carried out to study compressive strength, 
split tensile strength, modulus of rupture and modulus of elasticity of the above. 
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Experimental Studies on Temperature Effects in HVFA Concrete 
Pavements 

 
Nagaraja K.P., Puttappa C.G, Muthu K.U and Veeraragavan A 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
ARMICON ï 2008, M.S. Ramaiah Institute of Technology, Bangalore. 
 
Cement concrete pavement slabs undergo expansion and contraction due tot eh variation in 
atmospheric temperatures.  The amount of expansion or contraction mainly depends upon the 
difference in temperatures between top and bottom surfaces (t) of the slab during day and 
night, thickness of the slab (h), Modulus of elasticity of concrete (E), Coefficient of thermal 

expansion of concrete (e), Poissonôs ratio (m), Pressure exerted by the soil subgrade (K).  The 
temperature gradient between the top and the bottom surfaces induce warping or curling 
stresses in the pavement slab.  The warping stresses along with the wheel load stresses 
become the worst combination from the pavement performance point of view. 
An attempt has been made in this direction to make a comparative study on the behaviour of 
cement concrete pavement slabs with high volume fly ash (HVFA) concrete with metakaolin 
(MK).  A concrete mix for M40 is designed incorporating MK as mineral admixture.  The trial 
tests results in mix proportioning of 55% cement, 35% FA, 10% MK, water/binder ratio of 0.4 
and 3.5% of superplasticiser.  Concrete pavement slabs were cast of thicknesses 150 mm, 
200 mm and 250 mm.  The size of the slabs were 1000 x 1000 mm.  Companion specimens 
using conventional concrete of M40 grade was cast.  The temperature variations over the 
depth of the slab were studied and results are presented.  The study indicates that HVFA 
concrete with MK specimens exhibit good resistance to thermal gradients. 
 
A Sensitivity Analysis of Curling Stresses in Concrete Pavements 

 
K.P. Nagaraja, K.U. Muthu, A. Veeraragavan and G K Sahana 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
TCMB 3

rd
 International Symposium, May, 2007, Istanbul, Turkey 

 
The main component of concrete, the cement  is produced world wide, about 2 billion tones 
annually and an equal amount of CO2 is also emitted to the atmosphere from the cement 
manufacturing industries.  Hence attempts are being made to replace cement by substitute 
cementations materials.  An attempt has been made to use fly ash and metakaolin as partial 
replacements to cement and investigate the performance against atmospheric temperature on 
1000mm x 1000mm square slabs placed over sand bed.  Slabs of thicknesses 150mm, 
200mm and 250mm were cast under laboratory conditions ad cured by water ponding 
method.  Controlled concrete slabs of same dimensions were also made for comparison 
purpose.  The temperature differential between the top and bottom of the slabs were 
determined by placing thermocouples at three critical locations in the slab namely, corner, 
edge and interior regions.  Observations were made for 24 hours a day at one-hour intervals 
for 14 days each during summer and winter seasons.The measured temperature differential 
has been used to compute the curling stresses in the slabs using theoretical models proposed 
by i) Bradbury and ii) Modified Timoshenko model.  The authors have developed a finite 
element model using NISA package to compute the curling stresses.  A comparison has been 
made between the results of the above theoretical analyses and the results are presented. 
 
Keywords : Concrete, curling, fly ash, metakaolin, pavement, temperature 

 
Flexural Fatigue Life of HPC 
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Innovations and Emerging Technology in Concrete Industry, 7
th

 ICCT, October 2004 

 
The growth of population developing countries results in increase of heavy vehicular traffic. 
This necessitates the government to give prime importance to the infrastructure 
developments of the countries.  The age old construction practices and usage of conventional 
materials are now days considered obsolete due to their nonfunctional and non-structural 
performances.  Recently the development of HPC was found to be durable and cost effective.  
The researchers have suggested the application of HPC for rigid concrete pavements and this 
has been practiced in certain countries.  The correct estimation of fatigue flexural stress is 
required to determine the optimum thickness of concrete pavements.  An experimental 
programme has been designed to cast and test about seventy HPC prisms subjected to 
various stress levels.  All the specimens were tested under constant amplitude.  An equation 
is proposed to predict the flexural fatigue life of the 642 test data of the conventional / HPC 
concrete [including the authors test data on HPC].  The results of the proposed equation have 
been compared to the available fatigue equations of six different investigators.  It is found that 
the proposed equation predicts satisfactorily.  The fatigue flexural strength of HPC and would 
be useful in designing as economical thickness of HPC pavements. 
 
Keywords : Analysis, Concrete, Constant Amplitude, Comparison, Fatigue, HPC 

 
A Theoretical Study on CFRP Plated RC Beams 

 
Narang Guruprasad D, Narendra H and Muthu K U  
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
Kmuthu64@hotmail.com 

 
National Conference on Structural Engineering and Mechanics (SEM-04), 24-24 
September, 2004 BITS Pilani 
 
There are large numbers of concrete structures that deteriorate or become unsafe due to 
change in loading, change in use or changes in configuration.  Repair of these structures with 
like materials is often difficult,, expensive, hazardous and disruptive to the operations of the 
structures.  Additional beams, props, and external post tensioning rods were used to 
strengthen concrete bridges to provide adequate support for increasing service loads.  These 
methods require a lot of space to install and are aesthetically unpleasing.  The use of 
externally bonded fiber reinforced plastic (FRP) sheets and strips has recently been 
established as an effective tool for rehabilitating and strengthening reinforced concrete 
structures.  An examination of the load ï deflection behaviour of the beams showed that the 
majority of beams gained increase in the load after the yield of steel reinforcement.  In this 
paper, an attempt has been made to study the strength and deformation characteristics of RC 
beams bonded with CFRP place.  A modified Mihilmy and Tedesco analysis is suggested for 
the analysis of CFRP plated reinforced concrete beams.  A satisfactory agreement is noted 
between the analysis and the test data.  A comparison has been made between the results by 
the proposed analysis and the commercial software package. 
 
Keywords : Analysis, Beams, CFRP, Comparison, Plated and NISA 

 
Effect of Pre-compression and Hot Water Curing on Normal and High 
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Concrete gains strength by the hydration of cement particles.  The hydration of cement is an 
exothermic chemical reaction and not a momentary action.  This chemical reaction is a 
continuous process, spread over a long time.  The rate of hydration is higher in the initial 
period and gradually reduces over a time.  The curing of concrete can be considered as 
creation of a favourable environment during the initial period to supply uninterrupted water for 
the hydration of cement particles.  Curing can also be considered as keeping the concrete 
moist so that the water should not evaporate from the body of the concrete.  There are 
different methods by which the concrete can be cured namely sprinkling, spraying, ponding, 
and application of hot water and steam.  In the present investigation experiments was carried 
out to know the effect of curing regime and pre-compression on normal strength and high 
strength concrete. In the normal curing methods concrete cubes were immersed in water for 
required number of days.  In the application of hot water curing, concrete cubes were 
immersed in hot water bath 90

0
 C.  As hot water curing accelerates the rate of pozzolanic 

reaction in concrete and thus there is early gain in strength.  
Pre compression is a process of applying pressure to the fresh concrete during setting to 
increase the density of concrete by reducing water content, chemical shrinkage and reduction 
of entrapped air, for increasing compressive strength of concrete.  After a thorough literature 
review, it was found that a very little information is available on the effect of pre-compression 
and hot water curing on normal strength concrete and high strength concrete.  In the present 
investigation normal strength concrete of 40 MPa and high strength concrete of 70 Mpa was 
chosen.  Using NEW BRITISH METHOD the mix design was obtained for both the grades of 
concrete.  All together nearly 80 concrete cubes of size 150x150x150mm were cast and 
tested to know the variation of cube compressive strength at 1, 2, 3, 7 and 28 days with 
normal curing, hot water curing.  Variation of compressive strength of concrete was also 
observed for pre compressive pressure of 6, 10, 15 Mpa. 
From the experimental investigations it was observed that ho water curing for normal strength 
concrete is useful for initial strength gain only and it will not improve the late dayôs strength.  
However, high strength concrete has indicated increase in initial and 28 days strength.  Pre 
compression of concrete applied on fresh concrete may be results in more micro cracks.  
Therefore, a strength reduction was observed.  It is very elementary to give reasons for the 
above; therefore further investigation is needed in this area. 
 
Keywords : High Strength Concrete, Normal Strength Concrete, Curing regime, Hydration, 
Pre-compression 
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Proceedings of the National Conference on Materials and Structures (MAST), 23-24 
January, 2004, NIT Warangal, India  
 
Due to increase in population and decreasing natural resources, building durability and safe 
structure to withstand all sorts of risk including fire, as well as repairing and renovating 
damaged structures have gained importance more than ever.  But whether is building a safe 
structure or renovating structure, it is essential to understand the behaviour of the structural 
components under fire, which indirectly means when subjected to various combination of 
degree and duration of temperature.  Concrete is the most versatile materials of todayôs 
construction industry.  One of the greatest attraction of concrete as a building material is its 
remarkable resistance to fire damage and the subsequent possibility of reinstatement of 
structure subjected to even severe fires. 
 
Intelligent Transport System ï An Innovative Approach to Traffic Control 
and Safety  

 
M.N. Shreehari and H.L. Shashidhara  
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Presented at National Seminar on Infrastructure for a Better Tomorrow conducted by 
Builderôs Association of India at Mysore, December 13

th
 and 14

th
 2003. 

 
The ever increasing human population and the exponential growth of the vehicles results in 
this proportional and unmanageable trips carried out daily along Indian roads have posed 
threat to safety.  On the contrary, the acute shortage of traffic enforcement personnel resulted 
in number of traffic related problems.  In this direction, the present paper deals with an 
innovative approach to traffic control and safety through Intelligent Transport system (ITS).  
The high technology-front in information system using GIS and GPS coupled with present day 
requirement has yielded a variety of advanced equipments, that can be utilized to regulate 
road traffic effectively and efficiently.  The main goal of any transportation system will be to 
regular traffic safely and smoothly.  The transportation system should also establish 
congestion free roads and also optimize the given road network.  

 
Investigation on Powder Concrete 

 
R. Prabhakara and C Vijaya Kumar  
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
Proceedings of the National Conference on Materials and Structures (MAST), 23-24 
January, 2005, NIT, Warangal 
 
Concrete outside the laboratory cures at temperatures other than 200

0
 C and often under less 

than ideal moisture conditions.  High curing temperatures may result from hot weather, 
accumulated heat of hydration or applied heat.  It is often observed, however, that elevated 
curing temperatures negatively influence long-term properties of concrete.  Strength and other 
mechanical properties are often reduced and permeability is increased.  It has been shown 
that curing at elevated temperatures may influence and microstructure considerably.  Another 
effect of hot water curing is that caused by a too rapid temperature rise at early ages, which 
may lead to micro cracking and increased porosity due to differences in the thermal properties 
of the concrete constituents.  The different in thermal  properties is because of heterogeneity 
of the ingredients.  The heterogeneity related problems in the conventional concrete are size, 
shape, macro defect in the aggregates, mineral composition and differential thermal 
expansion, which influence the mechanical properties of concrete.  Reducing the size of the 
coarse aggregate in the powder concrete minimizes the heterogeneity.  Powder concrete is 
concrete made out of concrete ingredients less than a millimeter.  An investigation was 
carried out to see the behavior powder concrete in the research lab of Civil Eng., Dept. of 
MSRIT Bangalore.  Mix proportions for Powder Concrete was followed in the similar lines of 
Reactive Powder Concrete, which was available in the literature except the Quartz powder.  A 
total of 596 cube specimens of 70.7 x 70.7 x 70.7 were tested with the following parameters 
(a) Water Cement Ratio of 0.25, 0.35 and 0.45 (b) Powder Cement Ratio of 0.6, 0.78 and 1.0 
(c) Percentage of Silica Fume 10, 20 and 30 (d) Iso Thermal curing temperature of 900

0
C (e) 

Pre-compression pressure of 20 Mpa.  It was observed that positive influence over the initial 
strength and negative influence over the later strength for the specimens cured at 900

0
C.  For 

pre-compressed specimen it was observed that negative influence on strength compared over 
controlled specimens.  From the investigation it has been observed that Powder Concrete is 
sensitive material. 
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An attempt is made here to fulfill the task of monitoring and auditing of the constructed roads 
to give the desired life in respect to its financial as well as structural adequacy.  The growing 
road users dissatisfaction with poor road quality has highlighted the need to device ways to 
monitor and bring about greater accountability and transparency in the system.  The aspects 
of monitoring and auditing, as a  simple entity demands in advance adequate and proper 
design methodology, quality controlled construction methods and periodic and timely 
maintenance after functional and structural evaluation.  The present paper highlights the 
importance of each component that contributes to the desired life.  Though civil engineers 
know most of the things, we often ignore them, which ultimately lead to pavement failure.  If 
these fundamental guidelines are followed, the pavement will loose its desired and designed 
life cycle. 
 
Round Water Quality  - In Bangalore City Limits 

 
Shashidhara H L, Inayathulla M, Ramaraju H K, M V Shashi Rekha and G Ranganna 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Proceedings of the fourth symposium on the role of Analytical Science in Allied 
Disciplines (ASIAD ï 2003), Indian Society of Analytical Scientists, Bangalore Chapter, 
November, 29, 2003 
 
Water is polluted mainly due to leakages from sewers, industrial wastes in Urban and in rural 
areas, discharge of domestic sewage and excessive application of chemical fertilizers to the 
agricultural fields.  Due to lack of underground drainage system, open sewage disposal and 
discharge of industrial wastes, groundwater in the city area is also polluted. 
The present study investigates, physical, chemical and microbiological properties of 
groundwater in the Bangalore City Limits.  The study area viz., Bangalore is divided into three 
zones ï Residential, Commercial and Industrial.  Eighty samples are analyzed, in which 50 
samples are tested for physical and chemical parameters and 30 samples are tested for 
bacteria content.  From the analysis, it is found that 28% of the samples tested for physical 
and chemical parameters are not potable and 67% of the samples are unfit for use due to the 
presence of bacteria. 
 
Testing of Concrete for Pavements 

 
Prema Swarup Reddy and C G Puttappa 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
National Seminar on Concrete Pavements ï Problems and Promises, School of 
Building Science and Technology, Ahmedabad, 11-12 January, 2003 
 
Concrete pavements are being more commonly used, these days, because of their longer life, 
durability and better load sustaining capability and better performance.  Several standard 
control tests are currently being used to ascertain a wide variety of properties of concrete.  It 
should be observed that the results of various tests are purely arbitrary and cannot be defined 
in fundamental terms.  The severe limitations of these tests are one of the main reasons, 
which contribute to the ignorance of the properties of concrete.  The tension, compression 
and flexure tests are used to assess the strength of concrete.  At present the results of these 
tests are used to control the uniformity of the manufacturing process and as a measure of 
elasticity, creep,  impermeability, durability, resistance to fire and chemical attack.  
Pavements are subjected to repeated application of loads through the wheels of the moving 
traffic.  The magnitude of the loads and the frequency of the application affect the 
performance of the pavement materials, the pavement layer in particular and the over all 
cross ï section.  Predicting the performance of pavements under the action of repeated loads 
has been a challenge to the pavement engineer.  Thus fatigue property of concrete would be 
a vital input for designing the pavement.  This paper presents a brief review of the various 
testing techniques used for the determination of strength of hardened concrete and described 
in detail the Accelerated Loading Facility that has been developed by the senior author at the 
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Bangalore University, Bangalore.  The facility is servo ï valve controlled to apply repeated 
loads of various magnitudes and wave ï forms at different frequencies.  
 
Experimental Investigation of HPC using Condensed Silica Fume 

 
C G Puttappa, K U Muthu and A Veeraragavan 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
The 6

th
 International Conference on Concrete Technology for Developing Countries, 21-

24 October, 2002, Amman, Jordan, Volume 1 
 
In the future, there will be a surge of construction activities in the infrastructure as in the 
industrial segments.  Construction industry will have to be ready in parallel to meet its likely 
demands.  High Performance Concrete is finding its applications in under water concreting, 
marine environments, nuclear projects, sewage treatment plants, underground structures and 
in the structural elements subjected to high abrasion and chemical attach.  High performance 
concrete is fast getting acceptability in the construction industries for a few decades due to 
high strength and durability.The durability of concrete is governed by the aggressiveness of 
the environment hence recently some codes of practices viz., Japanese, Australian and 
European are reflecting the new trends towards durability criteria.  Hence high Performance 
Concrete is preferable in hostile environments such as sea floor tunnels, half shore and 
coastal marine structures and confinement of solid and liquid structural elements.High 
Performance Concrete is composed of the same materials used in normal concrete with 
mineral admixture like microsilica, flyash and super plasticize.  Silicafume is found to be the 
most efficient microfiller and puzzolana for HPC and its effect are reduction of W/c ratio and 
increase of strength of hardened materials; density and durability .An experimental 
investigation has been carried out to study the compressive strength, workability and 
durability of HPC: by varying the quantities of silicafume. An optimum percentage of 
silicafume is obtained to produce HPC of target strength of 60Mpa (8700psi). 
 
Keywords : Concrete, High Strength, Experimental, Investigation, HPC, Silica Fume 

 
Flexural Stress Analysis of Rigid Pavements using Nisa 

 
C.G. Puttappa, K.U. Muthu, D.S. Anjaneya Murthy and A Veeraragavan 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Proceedings of National Seminar on Road Transportation in India : Emerging Trends 
and Techniques, September, 12-13, 2002, IIT Kharagpur, India. 
 
Design of pavements involves a study of paving materials their behaviour under loads, 
climatic conditions and the underlying sub grade reaction.  For the present study at attempt 
has been made to propose an alternative method of design of rigid pavements using NISA 
package.  2-D plane strain and axisymmetric solid conditions are considered.  The results of 
the Flexural stresses and the thicknesses are compared with the available classical results of 
Portland Cement Association method.  The study shows a satisfactory agreement between 
the results of NISA with the conventional method of design.  Hence it is suggested that NISA 
package can be readily used for the rigid pavement design.  An illustrative example is 
presented and the results are given in the form of plots. 

 
High Performance Concrete Pavements for Indian Highways 
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Proceedings of the National Seminar on Financing, Design, Construction and 
Operation of Highways, February 07-08, 2002, Organized by Department of Civil 
Engineering, Government College of engineering, Aurangabad, India 
 
High Performance Concrete (HPC) is a concrete that is designed or engineered to provide 
strength and durability needed for the purpose.  The main characteristics for their applications 
are ease of placement, compaction without segregation, early age strength, long-term 
hydration, toughness, volume stability and long life in severe environments.  It is being 
accepted for a wide range of applications in the construction of concrete structures viz 
bridges, off shore structures, high rise buildings, tunnels, pavements, nuclear structures, 
hydraulic structures, drainage structures and under pinning.  This paper reviews briefly the 
literature pertaining to the constituents, properties, mix design of HPC for application in 
pavement construction in India. 

 
An Investigation on the Incubation Period of Erosion by Liquid Jet 
Impingement  

 
N. Balasubramanya and K. Sridharan  
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
International Conference on Civil Engineering, Bangalore, July 2001. Interline 
Publishing, Volume II, Organized by Department of Civil Engineering, Indian Institute of 
Science, Bangalore  

 
This paper presents the experimental results pertaining to erosion studies due to liquid 
impingement.  Five alternative criteria are considered for identifying the incubation period.  It 
is found that the number of impacts corresponding to the beginning of the maximum 
instantaneous erosion rate (or the corresponding height of impingement) is the most suitable 
incubation criterion for both low and high intensities of erosion.  Correlations are obtained for 
the variation of the number of impacts corresponding to the beginning of the maximum 
instantaneous erosion rate with the normal component of impact velocity, as well as the 
incubation period and the maximum erosion rate. 

 
Ph and Ionic Composition of Bulk Precipitation in Bangalore City 

 
Munawar Pasha G S, Nagendra Prasad B C and Shivashankar G P  
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
National Conference on ñEnvironmental Effects on Civil Engineering Structures, 14-15 
July, 2006 
 
During the Southwest monsoon season of 2005 in Bangalore City, 32 bulk Precipitation 
samples were collected from two sampling stations.  Concentration of major cat ions and 
anions were determined and identifying the predominant ions.  Concentration of major cat 
ions (H, Ca2, Mg2+, Na, K, and NH4+-N) and anions (C1-, SO42-, HC03-, NO2-, NO3 and 
PO43ðP) were determined.  The study established through statistical analysis, that NO1N 
positive correlation exist between H+ and SO42, H+ and NO3 in the bulk precipitation 
samples of the city. The study also concluded that decreasing trend of pH of precipitation 
from alkaline 6.61 to acidic 5.40 could be because of SO42- and NO3 ions which may be 
attributed to rapid industrialization, urbanization and also increase of automobile exhausts in 
the city during the last two and half decades. 
 
Keywords : Bulk precipitation, pH, acid rain, urban pollution, statistical analysis 
 
Chemical Composition of Precipitation around in Industrial and 
Residential area in Bangalore 
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National Seminar on Hydrology, 24-25 August, 2006 
Bulk and wet + dry)) precipitation was collected weekly for chemical analysis over a period of 
one year at two sites in Bangalore urban area and the samples were analyzed for various 
parameters such as pH, conductivity cations (Ca

2+
, Mg

2
, Na, K, NH

4+
 and anions (CI, SO4

2
, 

HCO3
-
, NO2

-
, N

-
, NO3

-
, PO4

3-
).  The study established through statistical analyses, positive 

correlation exist between H
+
 and SO4

2
 and H

+
 and NO3

-
 in the industrial bulk precipitation 

samples of the city whereas Ca2+ and NH4-N were acting as neutralizing ions or in the 
absence of the these ions the pH reduction of precipitation may be much faster towards acidic 
range. 
 
Chemical Composition of Bulk Precipitation during 2005 Southwest 
Monsoon in Bangalore City, India 

 
Munawarpasha G.S., Nagendra Prasad B.C., Shivashankara G P 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
National Conference on ñEnvironmental Effects on Civil Engineering Structures 

 
During the Southwest monsoon (June to September) season of 2005 in Bangalore city 32 
bulk (wet and dry) precipitation samples were collected from two sampling stations.  
Concentration of major cat ions (H, Ca2+, Mg

2
+, Na, K, and NH4

+
-N) and anions (C1

-
, SO4

2-
, 

HCO3-, NO2
-
, -N, NO2

-
, and PO4

3-
 -P) were determined.  The study established through 

statistical analysis, that NO2
-
 -N

2
 positive correlation exist between H

+
 and SO4

2
, H

+
 and NO3 

in the bulk precipitation samples of the cit.  The study also concluded that decreasing trend of 
pH of precipitation from alkaline 6.61 to acidic 5.40 (2005) could be because of SO4

2
 and NO3 

ions which may be attributed to rapid industrialization, urbanization and also increase of 
automobile exhaust in the city during the last two and half decades. 
 
Keywords : Bulk precipitation, pH, acid rain, urban pollution statistical analysis 
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Rapid Industrialization and Urbanization has caused increases in the release of sulphur and 
nitrogen oxides into the atmosphere.  The oxidation of these chemicals and subsequent 
scavenging by precipitation has caused widespread acidification of precipitation and 
subsequent environmental damage in urban areas.  Recently, acid rain problems have also 
extended to Asia, because of significant increase in atmosphere emissions resulting from 
industries and automobiles.  Since 1974 study was conducted on bulk precipitation at 
Bangalore, an urban location in Karnataka, India.  Data from these studies are used to 
analyze the long term trends in the major chemical constitutes of precipitation.  Significantly 
increasing trends were observed for SO4

2-
 and NO3

-
 which could be attributed due to the rise 

in industrial and vehicular activities during this period.  Soil is considered as the main source 
of Ca

2+
 and industrial pollution the main source of SO4

2-
. The pH of bulk precipitation 

decreases from 6.61 alkaline (1974-1984) to 5.2 ï 5.3 acidic (1996-2005), due to the 
dominance of acidic species.  The decreasing of pH in the precipitation of the city could be 
because of SO4

2-
 and NO3

-
 ions.  NH4

+
 and Ca

2+
 were acting as neutralizing ions or in the 

absence of these ions; the pH reduction of bulk precipitation may be much faster towards 
acidic range.  Bangalore cityôs bulk precipitation was not influenced by marine components, 
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since the city is far away from oceans.  The study established through statistical analysis, that 
positive correlation coefficient between H+ and SO4

2-
 and H+ and NO3

-
 in the bulk 

precipitation samples of the city.  Hence the study established that the Bangalore atmosphere 
is dominated by acidic species throughout the study period.  The decreasing trend of pH in 
the precipitation in the city may be attributed to local emissions of SO2 and NOx from urban 
activities. 
 
Keywords : Precipitation chemistry, urban area, pH, neutralizing agents, acid rain 
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Bulk precipitation is a combination of wet precipitation and dry fallout, which was compared at 
an urban Bangalore site and nearby rural areas in order to examine the influence of 
emissions within a large urban area on local precipitation chemistry.  During the study period, 
samples were collected from June to September, 2005 on weekly basis and analysed for pH 
conductivity major cations (Ca

2+
, Mg

2+
, Na

+
, K+, NH4

+
) and anions (C1

-
, SO4

2-
, HCO3

-
, NO3

-

,NO2
-
 PO4

3-
).  Rural precipitation chemistry of Bangalore Region in which the suburban site 

was upwind of the urban site and most urban emissions may be affected.  Precipitation quality 
is a function of its contents of both acids ad bases (alkaline) and any attempt to understand 
the processes causing acid precipitation must deal with the potential acid neutralizing 
capacity of alkaline materials.  The objective of the present study is to establish the chemical 
composition of bulk precipitation samples collected from rural precipitation of Bangalore 
region and to assess variability in concentration between the areas.  Attempt has been made 
to identify the predominant ions, which decide the quality of rain.  It revealed that acidic pH of 
bulk precipitation samples were caused by H2SO4. 

 

An experimental investigation on beam supported reinforced 
concrete skew slabs 

 
K.U. Muthu, M.U. Aswath and A. Prabhakara 
Department of Civil Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
[doi: 10.1680/stco.2008.9.2.73] STRUCTURAL CONCRETE, Journal of fib, thomastelford, 
reprint 
 
An experimental programme has been designed to cast and test 18beam supported 
reinforced concrete skew slabs subjected to distributed loading.  The variables include edge 
rigidity, skew angle and coefficient of orthotropy. The load deflection behaviour, ultimate 
strength and effect of cracking were studied and the results are presented. The current work 
highlights the effect of membrane action on skew slabs with lateral restraints and its 
significance. 

 

Emerging Trends in Concrete Technology and Structural Concrete 
 

K.U. Muthu, M.S. Ramaiah Institute of Technology, INDIA 
 
Emerging Trends in Structural Engineering, Proceedings of the International 
Conference on Construction and Building Technology 2008. 
 



CRIC Information Book    2009  
 

Centre of Research and Industrial Consultancy, MSRIT Page 41 
 

This paper reviews the emerging trends in concrete technology and structural behavior of 
concrete elements. The on going research areas of self compacting concrete, light weight 
aggregate concrete, high volume fly ash concrete, high strength concrete, structural 
behaviour under flexure and shear, arching action in slabs, serviceability design and durability 
studies on concrete are briefly discussed. 

 
 
New Generation of Probabilistic Seismic Hazard Maps: An Overview and 
Guidelines  

 
Hashen Al-Mattarneh, Bashar S. Mohammed, K.U. Muthu 

 
Emerging Trends in Structural Engineering, Proceedings of the International 
Conference on Construction and Building Technology 2008, International Association 
for Concrete Technology, Kuala Lumpur, Malaysia. 
 
The seismic hazard assessment procedures taking into consideration tha hazard nucleating 
from active faults and utilizing more appropriate stochastic models have become the current 
trend in seismic hazard mapping. Accordingly, in the development of new generation of 
probabilistic seismic hazard maps, one of the main concerns should be the assessment of the 
parameters of active faults. The paper aims at presenting the basic steps for the 
developments of the new generation of probabilistic seismic hazard maps, as well as 
discussing the important issues in these steps, providing some guidelines and presenting a 
case study to illustrate the implementation of these steps. 
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MS, Channarayappa, 

Effect of Costus speciosus extracts on liver 

and Kidney of streptozotocin induced diabetic 

rats. 

BIOMED, 1(2): 209-214, 2006 
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Raju Dighe 

5 
Siva Kiran RR, 

Ramesh M, Rao GH 
Structural analysis and molecular modeling of 
serine protease inhibitors in transgenic plants 

Bioinformatics India, 8, 200-208, 
2006 

6 
Ahalya N, 

Ramachandra TV and 
Kanamadi RD 

Biosorption of Iron (III) using the husk of Cicer 
arientinum 

Indian Journal of Chemical 
Technology, 13, 122-127, 2006 

7 
Ahalya N and 

Ramachandra TV 
Phyoremediation: processes and Mechanisms 

Journal Of Ecobiology, 18, 33-
38, 2006 

8 
Archna 

Ahalya. N 

ñIsolation and Characterization of 
Pseudomonas fluorescens as a denitrifier for 

Ground waterò 

Trendz in Biotech, Vol-2, 32-34, 
February 2009 

 
Papers Presented in International Conferences 

SL.
No 

Name(s) of Author(s) Title of the Paper 
Name of the 
Conference 

Date(s) Year 

1 
T.V. Ramachandra, N. 

Ahalya  and R.D. 
Kanamadi 

Wetland Restoration 
through Metal 

Bioremediation 

7th International 
Conference on Wetlands 

25
th
 -30

th
 

July 
2004 

2 
M.N. Chandraprabha, and 

K.A. Natarajan 
Selective separation of 
pyrite from Chalcopyrite 

18
th
 Annual Symposium 

on Metallurgical and 

Materials Research 

Jan 12-13 2005 

3 
Lokesh K N , R V Karadi, 

Sunil Attimarad 

Phytochemical and 
Pharmacological 

evaluation of 
Antiurolithiatic activity of 

Moringa Oliforea root 

extract. 

Drug Discovery and 

Process Research ( 
DDPR 2006) 

10
th
 to 12

th
 

Feb 
2006 

4 
Lokesh K N , R V Karadi, 

Sunil Attimarad 

Isolation and preliminary 

characterization of 
Carotenoids from soil 

isolates. 

Second International 
Conference and Indo- 

Canadian Satellite 
symposium On 
Pharmaceutical 

Sciences , Technology, 

24 to 26
th

 2007 

5 

M.N. Chandra Prabha, 
Anupama Nadkarni, 

Rajani Shenoy, Ambika 
Rajendran, Sneha 
Sudhakar and K.A. 

Natarajan 

Natural tolerance and 
resistance of 

chemolithotroph 
Acidithiobacillus 

ferrooxidans to arsenic 

ions 

National Conference on 

óImpact of Biotechnology 
and Life Sciences in 

Indiaô 

Oct 30-31 2007 

6 Archna 
ñArsenic removal using 
phytoremediation and 

Biosorptionò 

INCOB-2008 

 
6 ï 8Feb 2008. 

 
Papers Presented in National Conferences 

Sl. 
No. 

Name(s) of 
Author(s) 

Title of the Paper Name of the Conference Date(s) Year 

1 Channarayappa 
Elucidation of molecular 

mechanisms of DNA damage and 

their cytological detection. 

ñNational Conference on 
Genomics, Proteomics, and 

Systems Biology,ò 

February 
22 

2003 

2 
S Mohandas 

Bhat 

In invited lecture on ñANN-Concepts 
and Developmentò on 14

th
 Aug. 

2004, during the AICTE-ISTE STTP 
programme 

Computing tools in Civil 

Engineering 

9
th
 to 14

th
 

August 
2004 

3 
S Mohandas 

Bhat 

ñPreparation and characterisation 

of polymer composites developed 
using plant fibreò presented 

National Conference on  

ñRecent Trends in Polymer 
Science and Technologyò 

May 2005 

4 
S Mohandas 

Bhat 

ñBiological Denitrification of water 
using a fluidized and packed bed 

reactor - A Reviewò 

ñWaste management in 

chemical and allied 
industriesò 

 

October 
 

2005 
 

5 
S Mohandas 

Bhat 
Present and future prospects of 

Bionanotechnolgy. 
57th Indian Pharmaceutical 

Congress, Hyderabad. 

1st, 2nd, 
and 3rd 

Dec 2005 
2005 

6 
S Mohandas 

Bhat 
Gene therapy for HIV. 

57th Indian  Pharmaceutical 
Congress , Hyderabad 

1st, 2nd, 
and 3rd 

Dec 2005 

2005 

7 
S Mohandas 

Bhat 

Comparative study of 
Morphological and antimicrobial 

activity of soil isolates. 

58th Indian Pharmaceutical 
Congress, Mumbai. 

1st,2nd 
and 3rd 

Dec.2006 

2006 

8 
S Mohandas 

Bhat 
ñBiological denitrification of water 
using heterotrophic bacteria- A 

ñAdvances in pollution 
control and abatement 

Feburary 
 

2007 
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reviewò (NCAPCA-2007)ò 

9 
S Mohandas 

Bhat 

Production and evaluation of 

Flavolipid Biosurfactant from 
Flavobacterium sp. MTCC 2495. 

59
th
 Indian Pharmaceutical 

Congress. Varanasai, 

Institute of Technology, 
BHU 

20th  to 

23rd DEC 
2007 

2007 

10 
S Mohandas 

Bhat 
Overview of WTO 

 

Sensitization workshop on 

various aspects of WTO, 
conducted for the benefits of 

existing and Prospective 

entrepreneurs of Karnataka. 

27
th
 March 2008 

11 
S Mohandas 

Bhat 

Optimization, Production and 

evaluation of Flavolipid 
biosurfactant. 

Two Days National Seminar 

on ñ Recent Advances in 
Pharmaceutical 
Biotechnologyò 

30
th- 31st 

 
July 2008 

2008 

12 
S Mohandas 

Bhat 
ñBioabsorption of chromium using 

Pseudomonas aeruginosaò 

ñXVIII Swadeshi Science 
Congress 

 
5-7,Nov 2008 

13 
S Mohandas 

Bhat 
Overview of WTOò during the 

ñSensitization workshop on 
various aspects of WTOò, 

conducted by for the 

benefits of existing and 
Prospective entrepreneurs 

of Karnataka 

27
th
 

November 
2008 

 
Research Projects ï Ongoing 

 

SL. 

No. 

Name of Principal 

Investigator 
Title of the Project 

Name of Funding 
/ Sponsoring 

Agency 

Duration 
of the 

Project 
(Yrs) 

Sanctioned 
Amount 

(Rs.) 

1 

Srinivasa 

Murthy, 
MSRDC (PI) 

Mr. P. 

Dhamodhar 
Co-investigator 

ñIsolation and characterization of Microflora 

associated with Dental Carries and their 
Molecular analysisò in collaboration with 

Dept. of Conservative Dentistry and 

Endodontics, MS Ramaiah Dental College, 
Bangalore, 

Rajiv Gandhi 
University of 

Health sciences. 

1 50000 

2 

Mr. P. 

Dhamodhar 
Co-investigator 

 

ñ Molecular analysis of Enterococcus 
fecalis associated with endodontic 

infections in Bangalore Urban populationò 

Submitted to Rajiv 

Gandhi University 
of Health 
sciences. 

 Submitted 

 
Conferences / Workshops / Symposium organized by the Department 

SL. 

No. 
Title of Conferences / Workshops / Symposium 

Sponsored / 

Funded by 
Dates with year 

Number of 

Participants 

1 
workshop with the Department of mathematics on 
ñMathematical Modeling in Biotechnologyò 

MSRIT 15-05-2004 50 

2 
National Seminar on ñBiosafety Global Models in 

Research & Clinical Trialsò 
TEQIP 12-10-2006 303 

3 
Symposium on ñRecent Advances in Medical 

Biotechnologyò 
TEQIP 

05-04-2008 
 

98 

4 Workshop on ñBiology for Engineersò MSRIT 16
th
 & 17

th
 April 2008 15 

5 National Symposium on ñNanoBiotechnologyò TEQIP 
01-09-2008 

 
350 

6 

Ttraining the trainer programme on ñComprehensive 
& practical Approach to Intellectual Property rights 
Ensuring Synergy between Technology & lawò 

conducted for the TEQIP colleges of Karnataka. 

SPFU(TEQIP), 

Karnataka , 
conducted at 

MSRIT 

 

1
st
 to 5

th
 December 

2008 
1

st
  part of 15 days 

workshop 

60 

7 
Technical Workshop with BMS College of Engg. on 

ñImmunological Techniquesò 
TEQIP 

19
th
 & 21

st
 February 

2009 
50 
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SELECTED ABSTRACTS 
 

Comparative Studies on the Micronucleus Assay in Cytokinesis-Blocked 
Binucleated and Conventional Mononucleated Methods in Human 
Peripheral Blood Lymphocytes 

 
Channarayappa*, J.Nath and T. Ong,  
*Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
An International Journal of Environmental and Molecular Mutagenesis, Volume 14, 
Supplement 15, 1989, Alan R. Liss, Inc. New York, ISSN 0893-6692 
 
Bone marrow as well as peripheral blood lymphocytes and cultured mammalian cells have 
been used in the micronucleaus assay. However, if the measurement of micronuclei is to be 
used as a reliable indicator of damage due to chromosomal break or spindle dysfunction, 
scoring of micronuclei must be restricted to cells which have undergone division.  Several 
attempts have been made to discriminate divided from nondivided cells.  Among them, the 
cytokinesis-blocked binucleated cells (CB) method of Fenech and Morley (Mutation Res. 
147:29, 1985) is being used by several investigators.  In this study, we determined the 
optimum concentration of cytochalasin B (CYB) for the lymphocytes (PBLs) and compared 
the efficacy of CB method with the conventional mononucleus (CM) method for scoring 
micronuclei after human PBLs were treated with mitoycin C and cyclophosphamide.  The 
results showed that 3 ug CYB/ml was an optimum concentration for the induction of 
binucleated cells without any significant toxic effect and that the frequency of micronuclei in 
the CB method was higher than that in the CM method for both chemicals.  Thus, it appears 
that scoring of micronuclei in binucleated cells is a useful method for measuring chromosomal 
damage in human PBLs. 

 
Cytogeentic Effects of Vincristine Sulfate and Ethylene Dibromide in 
Human Peripheral Blood Lymphocytes 

 
Channarayappa*, J.Nath and T. Ong 
*Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
An International Journal of Environmental and Molecular Mutagenesis, Volume 15, 
Supplement 17, 1990, Wiley - Liss, ISSN 0893-6692 
 
The clastogenic effects of the pesticide ethylene dibromide (EDB) and spindle poison 
vincristine sulfate (VS) have been studied with the micronucleus (MN) assay system.  Purified 
human peripheral blood lymphocytes were cultured and exposed to various concentrations of 
chemicals and harvested at different time intervals.  Cells with 1, 2, 3 and 4 or more 
micronuclei were recorded in both mononucleated and binucleated cells on the same slide.  
The results show that the MN frequencies in the treated  cells were significantly higher than 
the controls ( p < 0.05).  Cultures exposed to VS showed a dose dependent increase but time 
dependent decrease in MN frequencies.  Decrease of MN frequencies in mononucleated cells 
with time indicates the degenerative process of cells due to the cytotoxicity of the chemical.  
Increase of MN in EDB treated cells was a function of both concentration and time.  
Accumulation of MN in EDB treated mononucleated cells indicates less cytotoxicity and the 
persistence of chemical effect.  These results suggest that the genetic damage may be 
cumulative in cells exposed to mutagens with less cytotoxi effect which may be an important 
consideration in the evaluation of occupationally related genotoxicants. 
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Resistance to Lycopersicon Species to the Tomato Leaf Curl Virus 
Vector Bemisia Tabaci 

 
Channarayappa*, T. Shivashankar, V. Muniyappa and R. H. Frist 
*Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
An Official Journal of the American Phytophathology Society, PHYTA, ISSN 0031-949X, 
Volume 80, Number 7, July, 1990 

 
More than 1200 cultivars, breedings lines, and wild species of Lycopersicon were screened 
for resistance to the tomato leaf curl virus (TLCV).  All accessions of L. esculentum were 
susceptible to TLCV under field conditions.  These lines of L. hirsutum and one line of L. 
peruvianum both wild species showed resistance to TLCV due to failure of virus transmission 
by the whitefly, Bemisia tabaci.  Analyses of leaf surfaces by light and scanning electron 
microscopy showed different types of trichomes of varying proportions on both abaxial and 
adaxial surfaces of different tomato specifies.  Higher densities of non-glandular trichomes 
deferred whiteflies from feeding, but they did not prevent transmission of the virus.  Resistant 
lines of L. hirsutum were distinguished by presence of type Vlc glandular trichomes.  
Whiteflies became trapped in the exudates of the trichome glands.  Field tests with cages 
showed a high correlation between whitefly preference and morphology of leaf surfaces.  The 
whiteflies preferred thoselines which app3eared to be resident to TLCV>  thus, use of plants 
bred for glandular trichomes (type Vlc) should control TLCV transmission. 
 
Effect of Costus speciosus extracts on liver and kidney of 
streptozotocin induced diabetic rats 

 
Sathyaprakash RJ

1*
, Harish MS

1
, Rajesh MS

1
, Channarayappa

2
*, Raju Dighe

3
 

*Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Biomed 1(2) July-Sept 2006 pp. 209-214.  
 
Proonged diabetic subjects lose body weight, changes in liver and kidneys in less studies.  In 
this study, the effect of Costus speciosus on body weight, liver and kidneys in normal and 
STZ induced diabetic rats were studies.  The results suggested that the reduction in body 
weight was maximum (27.54%) in STZ inducted diabetic rats compared to the group that 
received vehicle for 21 das.  Changes in liver and kidneys weight per se across diabetic and 
normal rats were non-significant.  However changes were significant when the values were 
converted to per 100 gram body weight basis.  There was increase in liver weight by 
3.46g/100g body weight in untreated STZ induced diabetic rats and 3.06g/100g body weight 
in C, specious treated rats.  Similarly there was increase in kidneys weight 1.70 g/100 g body 
weight in untreated STZ induced diabetic rats and 089 g/ 100 g body weight in C. specious 
treated rats. 
 
Distribution of p53 and K-ras mutations in human lung cancer tissues 

 
H.G. Gao, J.-K.Chen

1
, J.Steward, B.Song, C.Rayappa*, W.-Z, Whong and T.Ong

2
 

*Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Crcinogenesis.18, No.3, pp.473-478, 1997, Oxford University Press 
 
Studies were performed to examine the mutational pattern of K-ras exons 1 and 2 and 
p53exons 5-8 in lung cancer tissues from 27 Chinese patients (10 smokers, 17 non-smokers) 
using single-stranded conformational polymorphism and DNA sequencing.  K-ras mutations 
were found in 13/27 tumors (48%); all mutations were clustered in exon 1 and distributed 
between codons 9 and 32.  The frequency and number of patients with K-ras mutations 

between smokers and non-smokers were not different, except that a higher frequency of G ­ 
A transitions (11/11) was found in non-smokers.  Among cell types, K-ras mutations were 
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found in 7/13 (54%) squamous cell carcinoma (SC) and 5/12 (42%) adenocarcinoma (AC) 

patients.  A­ T transversions (all six transversions) were present only in SC.  In p53, 18/27 
(67%) tumors contained mutations in exons 7 and 8, frequently at codons 226, 270, 275 and 
281.  The number of tumors with p53 mutations in smokers (70%) and in non-smokers (65%) 

was similar, and the mutation frequency did not differ except for a higher number of G ­A 

(6/7) and T ­ C (5/6) transitions in non-smokers.  Among cell types, the number of tymors 

with p53 mutations was 9/13 (69%) in SC and 8/12 (67%) in AC.  The  ­ G (11/16) 

transitions and A ­ C (4/4) transversions in p53 were more frequency in SC than in AC (p < 

0.04 for A ­ G ; P < -0.02 for A ­C).  The varying mutation patterns in both the K-ras and 
p53 genes between smokers and non-smokers and among cell types suggest that other than 
cigarette smoker, environmental and dietary factors may also be involved in the genesis of 
ling cancer among these patients. 

 
Effect of Pre-Sowing Treatment on Seed Germination and Yield in 
Groundnut (Arachis hypogaea L.) 

 
S. Narayanaswamy and Channarayappa* 
*Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
Seed Research Vo. 24(2), 166-168, 1996 

 
Groundnut is an important oilseed crop of India.  It is grown in an area of 83.69 lakh ha with 
an annual production of 88.70 lakh tones, the overall productivity of this crop in India is quite 
low (1060 kg/ha).  Among many factors responsible, the seedling emergence their 
establishment are the two important factors affecting yield potential of a cultivar.  Pre-sowing 
seed treatment with growth stimulants, seed protectants or even mere soaking in water helps 
to tide over the adverse solid conditions during germination and initial establishment (1).  In 
the present study, various chemical nutrients and fungicides were tried for improving seed 
germination and their effect on yield was studied by taking seed treatment prior to the sowing. 

 
A Cell Culture Model for the Treatment of Acute Myeloblastic Leukemia 
with Fludarabine and Cytosine Arabinoside 

 
Channa Rayappa* and  E.A. McCulloch 
*Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Leukemia, Vol. 7, No.7 (July), 1993; pp 992-999, Mcmillan Press Ltd., 
 
The purpose of this paper was to ascertain whether results obtained in cell cultures of AML 
clonogenic blast cells would provide a useful model for a clinical regimen that combines 
fludarabine (F-ara-AMP) and cytosine arabinoside (ara-C).  In the cultures the nucleoside F-
ara-A was used. Blast cells from the continuous line OCI/AML-2 and OCI/AML-3 were grown, 
either in methylcellulose to quantify clonogenic cells, or in suspension to measure self-
renewal as reflected in changes in numbers of clonogenic cells.  F-ara-A, line ara-C, was 
found to be more toxic to blast stem cells in suspension tan in the clonogenic assay, 
indicating that F-ara-A might in addition to general cytotoxicity, have some specific inhibitory 
effects on self-renewing stem cells.  F-ara-A was less cytotoxic than ara-C; but when F-ara-A 
was given before ara-C, synergism was seen at some F-ara-A doses, as manifested by 
increased ara-C cytoxicity.  In contrast, when ara-C was given before F-ara-A, protection was 
observed.  Control experiments make it unlikely that this effect is related to changes in the cell 
cycle following ara-C exposure.  We conclude that the cellular studies reported here confirm 
previous pharmacological data indicating that F-ara-A before ara-C increases the 
effectiveness of ara-C by increasing the accumulation of ara-CTP.  However the present 
experiments show that the synergism between F-ara-A and ara-C is dependent on both dose 
and schedule 
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The Cytogenetic Effects of Benzene on Rat Bone Marrow and Spleen 
Cells 

 
Xiao-Chun Shi, Sui-Guang Xing, He-Kan Bi, Vera Hochberg, Channa Rayappa* 
*Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Journal of Occupational Medicine and Toxicology, Vol.2, No.1, pp. 53-63 Copyright 
1993 Princeton Scientific Publishing Co.,  Inc. ISSN : 1054-044X 
 
Experiments were conducted to investigate genotoxic effects of benzene on bone marrow and 
spleen cells in rats.  Sprague-Dawley male rats were treated with benzene intraperitoneally at 
does of 220, 440 and 880 mg/kg body weight.  Animals were sacrificed at 24.48, and 72 hr 
after treatment.  The frequencies of micronucleated polychromatic erythrocytes (MPCEs) and 
sister-cromatid exchanges (SCEs) were determined in bone marrow cells.  Spleen cells were 
cultured in the presence of bromodeoxyuridine and cytochalasin B for SCE and micronucleus 
analyses, respectively.  The effect of benzene on bone marrow toxicity was analyzed by 
determining the ratio between polychromatic (PCEs) to normochromatic erythrocytes (NCEs).  
Significant increases of SCEs and MPCEs were observed in bone marrow cells sampled at 
24 and 48 hr ( P < 0.05).  However, 72 hr after benzene treatment, the increases in SCEs and 
MPCEs were found only in the highest dose group.  In spleen lymphocytes, elevated 
incidences (P<0.05) of micronuclei and SCEs were found only in rats treated with the highest 
does of benzene and sampled at 24 hr or 72 hr.  These results indicate that benzene is 
genotoxic both to bone marrow and spleen cells, and that bone marrow may be more 
sensitive than spleen lymphocytes to the genotoxic effects. 
 
Resistance of Lycopersicon Species to Bemisia Tabaci, a Tomato Leaf 
Curl Virus Vector 

 
Channarayappa

1,2
*, V. Muniyappa and G. Shivashankar  

*Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Can. J. Bot. Vol. 70, 1992 
 
More than 1200 cultivars, breeding lines, and wild species of Lycopersicon were screened for 
resistance to the tomato leaf curl virus under field conditions.  All accessions of Lycopersicon 
esculentum were found susceptible to tomato leaf curl virus.  Three lines of Lycopersicon 
hirsutum and one of Lycopersicon peruvianum accessions showed apparent resistance to 
tomoto leaf curl virus owing to the failure of virus transmission by whiteflies.  Morphological 
analysis by light and scanning electron microscopy revealed distributions of different types of 
trichomes on leaf surfaces.  Lycopersicon hirsutum proved to be the least affected by the leaf 
curl virus because it did not support whitefly infestation to any extent.  Lycopersicon hirsutum 
differed from other species by the presence of glandular trichomes designated type VIc. 
Whiteflies became entrapped in the exudates of type VIc trichome glands before they could 
transmit the virus.  Thus, it may be possible to control tomato leaf curl virus transmission by 
breeding plants with certain types of trichomes, especially trichome type VIc. 

 
Ultrastructural changes in tomato infected with tomato leaf curl virus, a 
whitefly-transmitted geminivirus 

 
Channarayappa*, V. Muniyappa, D. Schwegler-Berry and G. Shivashankar 
*Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Can. J. Bot. 70 : 1747-1753 
 
The ultra structural modifications in nucleus of tomato infected with tomato leaf curl virus 
(TLCV) included hypertrophy of the nucleolus, segregation of nuclear components into 
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discrete granular and fibrillar regions, appearance of electron dense particles associated 
ribbon-line structures, and presence of virus particles as either loosely compacted or 
hexagonally close-packed symmetrical arrays.  The virus particles were isometric, about 18-
20 mm in diameter.  In the lumen of sieve element, virus particles occasionally formed 
aggregates that were cylindrically arranged and occurred in pairs.  Among the organelles 
other that the nucleus, virus particles were found in the plastids of sieve elements.  In the 
chloroplasts of TLCV infected cells, considerably disturbances in the internal organization 
were observed.  In the most severe form of degeneration, the thylakoid system was 
fragmented and disorganized.  In some chloroplasts starch grains were abnormally large.  
Excessive accumulation of osmiophilic bodies in degenerating chloroplasts was prominent. 

 
Immunofluorescent Staining of Kinetochores in Micronucleus for 
Detection of Aneuploidy Inducing Agents 

 
Channarayappa*, J. Nath and T. Ong

1
 

*Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
J. Tiss. Cult. Meth. 14:125-132, 1992, Tissue Culture Association -271-8057/92 
 
Immunofluorescent staining of kinetochores in the micronucleus was used for distinguishing 
between clastogenic and aneuploidogenic effects of various chemicals.  The technique 
consist of culturing cells on glass slides, chemical treatment, fixing cells in situ, and 
fluorescent staining.  Anti-kinetochore antibody was used as a primary antibody with 
fluoresceinated goal anti-human IgG as a secondary antibody to locate kinetochores, and 4, 6 
diamidino ï 2 ï phenyl-indole (DAPI) or propidium iodide was used for identifying the nucleus, 
micronucleus, and cytoplas.  Kinetochores appear yellow/green against the orange/red 
nuclear material and the cytoplasm appears faint green in slides counterstained with 
propidium iodide.  In DAPI counterstained slides, kinetochores appear apple green and the 
nucleus and micronucleus appear light blue.  Thus, location of kinetochores and nuclear 
material within the cell boundary can be achieved.  The presence/absence of kinetochore(s) 
in a micronucleus is sued as an indicator to determine the origin of the micronucleus.  The 
proportion of kinetochore-positive and kinetochore-negative micronuclei is used in the 
determination of the clastogenic and aneuploidogenic properties of different genotoxic agents.  
This method is simple and applicable to a variety of cells. 
 
Cytogenetic Effects of Vincristine Sulfate and Ethylene Dibromide in 
Human Peripheral Lymphocytes : Micronucleus Analysis  

 
Channarayappa*, T.Ong, and J. Nath  
*Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Environmental and Molecular Mutagenesis 20 : 117 ï 126 (1992), 1992 Wiley-Liss, Inc. 
 
Micronuclei Kinetics and persistence in mononucleated and binucleated human peripheral 
lymphocytes following short-term (4 hr) and continuous (until harvest) in vitro exposure to 
vincristine sulfate (VS) and ethylene dibromide (EDB) were studied.  Lymphocytes were 
exposed to chemicals for various doses and harvested at different culture times.  Icronucleus 
frequencies were scored in both mononucleated and binucleated cells on the same slide.  VS-
treated cells showed a significantly higher incidence of micronucleus in both mononucleated 
and binucleated cells than controls (P<0.01).  The cells treated continuously with VS 
produced comparatively higher frequencies of micronucleated cells than those treated for 4 
hr.  Highest micronuclei frequencies were observed 24 hr after chemical treatment in both 
mononucleated and binucleated cells and decreased later with time.  However, the 
micronucleus frequencies remained significantly higher than the controls even in the cells 
harvested at 144 hr.  VS induced a large number of micronucleated cells with multiple 
micronuclei.  VS also caused a severe decrease in nuclear division due to cytotoxic effect.  
Lymphocytes treated with EDB for 4 hr and continuously showed a statistically higher 
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incidence of micronuclei in binucleated cells  compared to the control (P<0.05), whereas in 
mononucleated cells higher micronucleus frequencies were observed only in cultures treated 
continuously.  Continuous presence of EDB induced both dose and time-dependent increase 
of micronuclei in both mono- and binucleated cells (P<0.05).  EDB induced relatively few 
multiple micronucleated cells in comparison with VS.  EDB did not affect nuclear divisions 
even with continuous treatment.  High micronucleus frequencies observed at 144 hr harvest 
following 4 hr treatment of both EDB and VS suggest the persistence of DNA damage in cells.  
These studies suggest that micronuclei kinetics in human peripheral lymphocytes depends on 
the genotoxic potentially and cytotoxicity of a genotoxicant. 
 

 
Micronuclei Assay in Cytokinesis ï Blocked Binucleated and 
Conventional Mononucleated Methods in Human Peripheral 
Lymphocytes 

 
Channarayappa*, J. Nath, and T. Ong 
*Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Teratogenesis, Carcinogenesis, and Mutagenesis 10 : 273-279 (1990), Wiley-Liss, Inc. 
 
Studies were performed to determine the genotoxic effect of cytochalasin-B (CYB) and to 
compare the efficacy of the cytokinesis-blocked binucleated cells (CB) for scoring micronuclei 
(MN) with the conventional mononuclear method, following treatment with mitomycin C and 

cyclophosphamide.  The results show that 3-4 mg/ml of CYB induced maximum number of 
binucleated cells without any genotoxic effect and the frequency of MN in binucleated cells 
was higher than that in the mononucleated cells (P < 0.05) but less than twofold.  However, 
MN frequencies in binucleated cells were not equivalent to the frequencies of mononucleated 
cells, since MN in binucleated cells represent two nuclei.  These results suggest that further 
study is required to consider CB method as a more reliable approach for scoring MN. 

 
Response to Selection in Niger (Guizoria abyssinica Cass) 

 
K. Virupakshappa, G. Shivashankar and Channarayappa* 
*Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Sabrao Journal, 18(2), 83-88, 1986 
 
Four niger populations collected from farmersô fields were subjected to mass selection for two 
seasons and response to selection was studied using the remnant seeds of selected and 
rejected bulks of each season.  Response to selection for yield per cycle of selection was to 
the extent of 28.75 and 30.76 per cent in population 1 and 2 respectively.  Yield increase over 
cycles of selection was mainly due to increase in capitula per plant.  Oil content also 
increased in these two populations.  These populations are useful from the point of view of 
commercial cultivation.  

 
Biological Denitrification of Water Using Heterotrophic Bacteria 

 
Archna, R.C. Sobti, S.K. Sharma 
Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 
Email : archna_71@yahoo.com 

 
Water contamination is a serious problem all over the world.  With enormous scientific and 
technical progress, a number of techniques are emerging to treat different contaminants of 
water.  The alarming contents of nitrate in water in different parts of the world has caused the 
WHO to limit the nitrate content to less than 50 ppm.  Contamination of water sources with 
nitrate may result from over fertilization in agriculture, human and animal waste and disposal f 
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waste water from food processing operations and explosive manufacturing units, etc.  
Different techniques for denitrification of water have been reviewed.  Biological denitrification 
using heterotrophic  bacterial has been used extensively due to its efficiency, high specific 
denitrification rates and operational simplicity.  This paper reviews the microbiology and 
stiochiometry of the heterotrophic bacteria with regards to the denitrification of water. 

 
Preparation and Characterisation of Polymer Composites Developed 
using Plant Fibre 

 
Archna, R. Suresh, M.A.L. Antony Raj  
Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 
Email : archna_71@yahoo.com 

 
Effective utilization of natural resources particularly those which have negligible end use is 
industrially important.  India endowed with an abundant availability of agro-waste materials 
(wheat husk, coconut shell powder, coffee husk etc.) and natural fibers (jute, coir, banana, 
pineapple, etc.) has focused on the development of natural fiber composites primarily to 
explore value added application avenues.  In order to develop and promote these agro-waste 
materials, natural fibers and their composites, it is necessary to understand their physico 
mechanical properties.  An attempt has been made to utilize these agro-waste materials as 
fillers and natural fibers as reinforcement in polymer composites.  The main advantages of 
these fillers and fibers are their low densities,  high modules, low cost and easy availability.  
Developing the composites using fibers provide a unique opportunity of exploring the 
possibility of their utilization for the synthesis of inexpensive composites for various 
applications and also study the feasibility of using these as a substitute for glass fiber 
composites, Formica and other wood related materials.This paper incorporates the fabrication 
procedure of these natural fiber based composites using unsaturated polyester resin matrix 
and characterization of physical, chemical and mechanical properties of these fabricated 
laminated.  The results of the experimental work show that jute and coir reinforced USP 
laminates have better mechanical properties.  The results presented are for a 20:80 fiber 
matrix ratio. 

 
Biological Denitrification of Water in a Packed Bed and a Fluidised Bed 
Reactor ï A Review  

 
Archna, Sangeetha Venkat, Nahush G S 
Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 
Email : archna_71@yahoo.com 

 
Water contamination is a serious problem all over the world.  With enormous scientific and 
technical progress, a number of techniques are emerging to treat different contaminants of 
water.  The alarming contents of nitrate in water in different parts of the world has caused the 
WHO to limit the nitrate content to less than 50 ppm.  Contamination of water sources with 
nitrate may result from over fertilization in agriculture, human and animal waste and disposal 
of waste water from food processing operations and explosive manufacturing units, etc.  
different techniques are available for the removal of nitrate from water but most promising and 
versatile approach is biological denitrification of water.  Biological denitrification has a very 
high efficiency which is unmatched by any other methods available.  This paper involves the 
review of fluidized and packed bed reactors employed for heterotrophic denitrification of 
water.  Packed bed configuration investigates the effect of different parameters on the nitrate 
removal using an active carbon bed.  The results showed that a feed of 200 ppm nitrate 
concentration can be reduced to 20 ppm for flow rates less than 300 ml/hr.  Fluidized bed 
reactor involves growing of micro-organisms in the form of a thin biofilm around the carrier 
particles (e.g. sand, granular carbon etc.).  In fluidized bed reactor and retention time is 
shorter as compared to the packed bed reactor on the other hand the resulting outflow nitrate 
concentration was found to be less. 
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Tuber Specific Overproduction of Cytokinins Results in Enhanced Tuber 
Number in Transgenic Potato  

 
Nisha K.K. and Purushothama M G 
Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
Recent Trends in Horticultural Biotechnology, 2007, Eds. Raghunath 
Keshavachandran, et al., pp. 727-730, New India Publishing Agency, New Delhi (India) 
 
Role of cytokinins in the regulation of sink development in potato was studied by transgenic 
approach.  Transgenic potato plants over-expressing Agrobacterium native ipt (gene for 
isopentenyl transferase, rate limiting enzyme in cytokinin biosynthesis) under the 
ranscriptional regulation of tuber specified patatin promoter were developed.  Transformants 
obtained showed normal phenotype, while the cytokinin levels showed significant increase 
over the control plants for the various cytokinins tested, viz., transzeatin riboside (tZR), 
dihydrozeatin riboside (DHZR) and isopentenyl adenosine (iPA).  The primary transformants 
were hardened and tested under green house conditions.  Green house studies showed a 
significant increase in the number of tubers in ipt transformants when compared to the wild 
plant as well as GUS transformant.  However, the total weight of tubers did not show 
appreciable difference between transformants and control plants.  Reduction in the weight of 
individual tubers appears to be due to source limitation. 

 
Molecular cloning of a cDNA fragment encoding hydroxyl methyl 
glutaryl CoA reductase in Piper colubrinum 

 
D. Girija, P.S. Beena, P.A. Nazeem. and Purushothama M G 
Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
National Symposium on Biotechnological Interventions for Improvement of 
Horticultural Crops : Issues and Strategies, 10-12 January, 2005, Kerala Agricultural 
University, Thrissur, Kerala  
 
Piper colubrinum is a wild relative of the cultivated species of black pepper, Piper nigrum.  
The enzyme hydozy methyl glutaryl CoA reductase which catalyses mevalonate synthesis, is 
the key enzyme in isoprenoid biosynthesis.  This is the rate limiting step in the pathway which 
leads to the formation of sesquiterpene phytoalexins, a group of plant defence metabolites.  
Piper colubrinum is known to be tolerant to the dreaded disease called foot rot, incited by 
Phytophthora capsici.  The hmgr gene is reported to confer resistance to fungal pathogens.  
Hence we made an attempt to isolate gene encoding this enzyme.  cDNA was synthesized by 
reverse transcription from total RNA of P.colubrinum using oligodt primers.  Specific 
degenerate primers designed based on the conserved boxes among various plants species 
were used for amplifying hmgr gene from the cNDA.  The 700 bp amplicon was cloned in 
pGEMT vector and sequenced with T7 primer.  Multiple sequence alignment using clustal W 
1.8 revealed homology of the cDNA fragment with hungr genes in several other plant species.  
Maximum similarity was observed among P. colubrinum Solanum xanthocarpum and 

Nicotiana tabacum.  The cDNA library of P. colubrinum constructed in lTripIEx2 when 
screened with radiolabelled hmgr amplicon, yielded positive signals.  Attempts are being 
made to isolate full length gene from these closes, which could be later used for imparting 
biotic stress tolerage to cultivated crop species. 

 
Ethylene mediated modulation of glucanase activity in ginger (Zingiber 
officinale Rosc.) 
 
P. Deepthy Antony, Thomas, G. and M.G. Purushothama  
Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 
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National Symposium on Biotechnological Interventions for Improvement of 
Horticultural Crops : Issues and Strategies, 10-12 January, 2005, Kerala Agricultural 
University, Thrissur, Kerala  
 
Soft root of ginger caused by the fungus Pythium aphanidermatum is a major disease 
affecting ginger cultivation.  To combat invading pathogen in the event of infection plants are 
known to produce antimicrobial pathogenesis related proteins (PR proteins) prominent among 
are antifungal hydrolases like glucanases and chitinases.  Since Pythium lacks chitin in its cell 
wall, increase in level of glucanase in the plant may enhance the resistance of ginger to soft 
rot disease.  Signal molecule like ethylene plays a prominent role in the defense response of 
plants.  The present study was undertaken to investigate the role of ethylene in enhancing the 
level of glucanase in the givner system.  Detached leaves of Rio de Janeiro variety of ginver 
were used in different experiments.  Leaves were treated with ethephon at different 
concentrations and different time intervals.  Increase in the glucanase activity by ethephon 
treatment was quantified by enzyme assay using crude protein extract.  Glucanase levels 
showed an initial increase with increasing concentration of ethephon but decreased at higher 
concentration (5 mg/ml.).  A longer exposure of detached leaves to ethephon (48 h) resulted 
in 3.7 fold increase in glucanase activity compared to control.  The level of enhancement of 
the glucanase transcript also followed a similar trend as revealed by RT PCR analysis.  Two 
acidic isoforms of glucanase were detected using native PAGE and their levels were found to 
be enhanced by treatment with ethephon,.  An increase in the levels of glucanase may 
contribute to the plantôs ability to resist infection by Pythium. 
 
Cloning and Characterization of Partial Promoter of HMGCoA Reductase 
from Andrographis paniculata (Burm.f.) Wall.ex Nees ï A Tropical 
Medicinal Plant 

 
K. Seetha

1
, N.S. Banerjee

2
, R.V. Omkumar

3
  and M.G. Purushothama

1*
  

Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
J. Plant Biochemistry and Biotechnology Vol. 14, 41-44, January 2005 
 
Hydroxymethylglutaryl-CoA (HMGCoA) reductase, a key enzyme of the mevalonate pathway 
is known to play a key role in the blosynthesis of terpenoids.  Here we describe, the cloning 
and characterization of hmgr1 promoter from Andrographis paniculata.  A 710 bp partial 
promoter fragment including a putative TATA box, 5ôUTR and 5ô coding sequence of the gene 
was cloned by amplifying the upstream sequences using PCR with appropriate primers.  
Analysis of the promoter sequence against PLACE (Plant cis-acting Regulatory DNA 
Elements) database showed the presence of certain putative light dependent regulatory cis-
elements in the sequence along with TATA and CAAT boxes.  RT-PCR detected GUS 
transcripts in transgenic plants. 
 
Induction of Defense Related Proteins in Ginger (Zingiber Officinale 
Rosc.) by Pythium Aphanidermatum and Chemical Elicitors 

 
P. Deepthy Anotony, G. Thomas and M.G. Purushothama 
Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
International Journals of Bioscience Reporter 2 (2), 2004, pp. 572-578, Current Bio 
Sciences Association. 
 
Ginger (Zingiber officinable Rosc.) is severely affected by soft rot disease caused by fungus 
Pythium aphanidermatum.  To identify the mechanisms operating in the system to combat 
infection, Rio de Janeiro variety of ginger was challenged with zoospores of the pathogen.  
Chemical elicitors like salicylic acid, jamonic acid and ethylene, which are known signaling 
molecules of plants, were used to study the defense molecules in ginger.  SDS PAGE 
analysis revealed the induction of polypeptides after treatment with elicitors or pathogen.  
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Infection with Pythium induced several proteins and an induced 18 kDa protein was identified 
using MALD-TOF analysis as a member of NBS LRR class of diseases resistance proteins.  
Salicylinc acid (2mM) treatment of the detached leaves for 48 h induced a 24 KDa protein, 
which was identified as TSI-1 like protein by MALDI TOF analysis, is known to be involved in 
infection and treatment with salicylinc acid, induced proteins in the treated plants which may 
be involved in the defense mechanism of the plant.  Glucanase, belonging to the PR2 family 
is known to be effective against oomycetes.  Two acidic isoforms of glucanase could be 
enhanced by treatment with chemical elicitors like salicylic acid (SA), jasmonic acid (JA) and 
ethylene.  Ethylene was found to be a better inducer compared to others and resulted in upto 
4 fold increase in the glucanase level in the treated leaves. 
 
Development of Phenotypically Normal Tansgenic Potato (Solanum 
Tuberosum L. CV. Kufri Jyoti) Plants expressing Isopentenyl 
Transferase (IPT) Gene Transcriptionally Fused to Patatin Promoter 

 
K.K. Nisha and M.G. Purushothama 
Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
International Journal of Bioscience Reporter 2(2), 2004, pp. 542-549, Current Bio 
Sciences Association. 
 
The tuberisation process in potato (Solanum tuberosum L.) is reported to be controlled by 
environmental factors, mainly photoperiod and temperature, which regulate the levels of 
endogenous growth substances.  Hormones have been suggested to play a prominent role in 
the control of tuberisation process.  A number of reports are in support of cytokinin being the 
putative signal for tuberisation, though not proven conclusively.  Development of ransgenic 
potato plants with tissue specific over production of cytokinins will reveal the role of the 
hormone in tuberisation.   We have developed transgenic potato plants ectopically expressing 
Agrobacterium native ipt (isopentenyl transferase, rate limiting enzyme in cytokinin 
biosynthesis), under the control of tuber specified patatin promoter for the localized 
expression of the gene in the target tissue.  Molecular analysis of the putative transformants 
by Polymerase Chain Reaction (PCR), Reverse Transcription Polymerase Chain Reaction 
(RT-PCR) and Southern hybridization confirmed their transgenic nature.  We obtained 
phenotypically normal transformed plants with cytokinin levels varying from 1.24 fold to 226.2 
fold for trans zeatin riboside (tZR), 1.9 fold to 14.5 for dihydrozeatin riboside (DHZR) and 4.7 
fold to 26.6 fold for isopentenyl adenosine (iPA) over the control plants. 
 
Agrobacterium tumefaciens-mediated transformation of Brahmi [Bacopa 
monniera (L.) Wettst.], a popular medicinal herb of India 

 
K.K. Nisha, K. Seetha, K. Rajmohanô and M.G. Purushothama 
Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Research Communications, Current Science, Vol. 85, No.1, 10 July, 2003. 
 
Agrobacterium-mediated genetic transformation of Brahmi [Bacopa monniera (L>) Wettst.[ 
was standardized using the Agrobacterium tumefaciens strain EHA105 that harboured the 

binary vector pBE2113 containing genes for b-glucuronidase (GUS) and neomycin 
phosphotranferase.  Putative transformants were selected by the ability of the leaf explants to 
produce kanamycin-resistant  calluss that regenerated into kanamycin-resistant plantlets.  
Successful transformation was confirmed by histochemical assay for GUS activity, PCR 
analysis and RT-PCR.  The frequency of transformation from the leaf explants was more than 
60% and a period of nearly two months was required for the regeneration of transgenic 
plantlets from the explants.  The morphology of the transformed plants resembled than of the 
parent.  The development of an efficient transformation protocol for Brahmi can lead to the 
genetic improvement of the plant for secondary metabolite content in future. 
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Agrobacterium Tumefaciens Mediated Transformation of Potato 
[Solanum Tuberosum L.] Cultivar Kufri Swarna 

 
K.K. Nisha and M.G. Purushothama 
Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Proc. National Conference Recent Trends in Plant Science Res. Nov. 14-15, 2002, pp 
42-46. 
Agrobacterium mediated genetic transformation of potato (Solamum tuberosum) c.v. Kufri 
Swarna was standardized using the Agrobacterium tumerfaciens strain EHA 105 that 

harbored the binary vector pBE2113 containing genes for b - glucuronidase (GUS) and 
neomycin phosphotransferase (npt II).  Putative transformants were selected by the ability of 
the internode explants to produce kanamycin resistant calli that generated into kanamycin 
resistant plantlets.  Successful transformation was confirmed by histochemical assay for GUS 
activity, PCR analysis and RT-PCR.  The development of an efficient transformation protocol 
for popular Indian cultivars of potato will aid in the genetic improvement of the cultivars 
through transgenic approach. 

 
Development of Drought Tolerant Cell Lines in Groundnut (Arachis 
Hypogeae L.) Genotypes in Vitro 
 
M.G. Purushotham, S.N. Vajranabhaiah, V.S. Patil, P. Chandrashekhara Reddy, T.G. Prasad 
and A.H. Prakash 
Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
Indian J. Plant Physical, Vol. 3, No.4 (N.S.) pp ï 283-286 (Oct-Dec. 1998). 

 
The tissue of two groundnut (Arachis hypogeae L.) cultivars were batch propagated in media 
containing different levels of poly ethylene glycol (PEG) 6000 corresponding to 0.0, 0.4, 0.6, 
0.8 and 1.0 ï Mpa of stress.  The initial response of the two cvs were reduction in growth, 

marginal increase in the pressure potential (+Yp) and accumulation of sluble aminoacids, 
praline and reducing sugars.  The cells gained weight under higher stress levels because of 
more pressure potential due to accumulation of alcohol soluble amino acids, praline and 
rescuing sugars.  JL-24 survived even at the higher levels of PEG stress, where as TMV-2 
could not survive. 

 
Is Ethylene Involved in Inhibition of Root Growth in Transgenic Lines 
Overproducing Cytokinins? 

 
M.G. Purushothama, S. Nadaradjan, R. Dhanalakshmi, V.R. Shashidhar and T.G. Prasad* 
Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
J. Plant Biol., Vol. 26(1), April 1999, pp 93-95, Society for Plant Physiology and 
Biochemisry 
 
The Agrobacterium tumefaciens IPT gene coding for isopentenyl transferase, a rate-liming 
enzyme in cytokinin biosynthesis, has been used in a number of studies to develop transgenic 
plants with enhanced endogenous cytokinin levels. 
 
Development of In Vitro PEG Stress Tolerant Cell Lines in Two 
Groundnut (Arachis Hypogae L.) Genotypes 

 
M.G. Purushotham, Veerangouda Patil, P. Chandrashekra Reddy, T.G. Prasad and S.N. 
Vajranabhaiah 
Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 
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Indian Journal on Plant Physiology, Vol. 3, No.1 (N.S.) PP 49-51 (Jan. ï March 1998) 
 
The comparison of stress tolerance in selected and non selected tissues of two cultivars of 
groundnut (Arachis hypogaea L.) viz. TMV 2 and JL 24 studied at fifth subculture stage on the 
stress to stress (selected) and control to stress (non stress) medium showed further stress 
tolerance capacity of selected tissues than non selected tissues.  JL 24 has greater capacity 
to grow at all levels of stress (-0.6 to -0.1 MPa) tested.  Tolerance of JL 24 was associated 
with higher values of pressure potential, amino acids and praline accumulation as compared 
to TMV 2.  it was concluded that selected and non selected tissues of JL 24 performed better 
than selected and non selected tissue of TMV 2 in terms of growth, solute accumulation and 
water relation parameter under stress. 

 
Differences in Growth, Water Relations and Solute Accumulation in the 
selected Calluses of Sunflower (Helianthus annuus L.) Under Sodium 
Chloride Stress 

 
A.H. Prakash, S.N. Vajranabhaiah P, Chandrasekara Reddy and M.G. Purushothama 
Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Helia, 19, Nr. 25, p.p. 149-156 (1996), UDC 633.854.78:631.445.52 
 
Recurrent selection of sunflower hypocotyls calluses maintained at different levels of salinity 
improved the tolerance capacity.  At 10

th
 sub-culture the selected tissues of cvs ï EC 68415 

and Morden, showed better growth at the highest (-1.368 MPa) salinity.  Growth, turgor and 
accumulation of solutes and ions were greater in these tissues.  However, the involvement of 
turgor and praline in salt tolerance seem to be doubtful.  The increase in sodium chloride in 
the medium enhanced the uptake of sodium and potassium leading to maintenance of a 
greater K/Na ratio in selected tissues, thereby suggesting a role for ionic equilibrium between 
potassium and sodium. 

 
Insertion and Expression of LiP Gene from Phaneochaete 
chrysosporium into E.coli for Introducing the Hydrocarbon degrading 
Efficacy  

 
Dhamodhar P

1
, Saravanan

1
 R* Jeyabharathi K

2
 

Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Indian Journal of Applied Microbiology (2003), 3(1) : 47-49 
 
Lignin peroxidase enzyme producing gene LiP from Phanerochaete chrysosporium was 
successfully isolated by Restriction enzyme EcoR ï I and found to be at 146.66 kb and 

134.16 kb.  The gene was cloned into E.coli through a plasmid vector of E.coli 10 mg of 
recombinant plasmid was able to generate 110 transformant colonies with LiP gene which 
were screened on Tributyrene agar plates. 

 
Statistical ptimization of Process Variables for the Large-Scale 
Produciton of Metarhizium Anisopliae Conidiospores in Solid-State 
Fermentation 

 
G.V.S. Bhanu Prakash

a
, V. Padmaja

a,*
, R.R. Siva Kiran

b
 

Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Science Direct, Bioresource Technology 99 (2008) 1530-1537 
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Optimization of conidial production was achieved by response surface methodology (RSM), a 
powerful mathematical approach widely applied in the optimization of fermentation process, 
using the three substrates; rice, barley and sorghum at variable pH, moisture content and 
yeast extract concentrations.  These three factors were found to be important, affecting 
Metarhizium anisopliae spore production.  A 2

3
 full factorial central composite design and 

RSM were applied to determine the optimal concentration of each variable.  A second-order 
polynhomial was determine dby the multiple regression analysis of the experimental data.  
Moisture content of 75.68% for sorghum, 73.21% for barley and 22.34% for rice produced 
optimal results.  Maximal conidial yield was recorded for rice at a pH of 7.01; at 7.06 for 
sorghum and at 6.76 for barley. 

 
Optimization of Protease Production from Aspergillus Oryzae Sp. Using 
Box-Behnken Experimental Design  

 
G. Srinu Babu*, R.R. Shiva Kiran, N. Lokeswari and K. Jaya Raju 
Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
E-Journal Chemistry, Vol. 4, No.2, pp 145-153, April 2007, ISSN : 0973-4945. 
 
Protease production by Aspergillus oryzae was optimized in shake-flask cultures using Box-
Behnken experimental design.  An empirical model was developed through response surface 
methodology to describe the relationship between tested variable (peptone, glucose, 
soyabeanmeal and pH).  Maximum enzyme activity was attained with Peptone at 4 g/L ; 
temperature at 30

0
C glucose at 6 g/L ;; 30

0
C and pH at 10.  Experimental verification of the 

model showed a validation of 95%, which is more than 3-fold increase compare to the basal 
medium. 

 
Selective separation of pyrite and chalcopyrite by biomodulation  

 
M.N. Chandrapabha

a
, K.A. Natarajan

a,*
, Jayant M. Modak

b
 

Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Science Direct, Colloids and Surfaces B : Biointerfaces 37 (2004) 93-100 
 
Selective separation of pyrite from other associated ferrous sulphides at acidic and neutral pH 
has been a challenging problem.  This paper discusses the utility of Acidithiobacillus 
ferrooxidans fro the selective flotation of chalcopyrite from pyrite.  Consequent to interaction 
with bacterial cells, pyrite remained depressed even in the presence of potassium isopropyl 
xanthate collector while chalcopyrite exhibited significant floatability.  However, when the 
minerals were conditioned together, the selectivity achieved was poor due to the activation of 
pyrite surface by the copper ions in solution.  The selectivity was improved when the 
sequence of conditioning with bacterial cells and collector was reversed, since the bacterial 
cells ere able to depress collector interacted pyrite effectively, while having negligible effect 
on chalcopyrite.  The observed behaviour is analysed and discussed in detail.  The separation 
obtained was significant both at acidic and alkaline pH.  This selectivity achieved was retained 
when the minerals were interacted with both bacterial cells and collector simultaneously.  

 
Selective separation of arsenopyrite from pyrite by biomodulation in the 
presence of Acidithiobacillus ferrooxidans 

 
M.N. Chandraprabha

a
, K.A. Natarajan

a,*
, P. Somasundaran

b
 

Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Science Direct, Journal of Colloid and Interface Science 276 (2004) 323-332 
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Effective methods for selective separation using flotation or flocculation of arsenopyrite from 
pyrite by biomodualtion using Acidithiobacillus  ferrooxidans are presented here.  Adhesion of 
the bacterium to the surface of arsenopyrite was very slow compared to that to pyrite, 
resulting in a difference in surface modification of the minerals subsequent to interaction with 
cells.  The cells were able to effectively depress pyrite flotation in presence of collectors like 
potassium isopropryl xanthate and potassium amyl xanthate.  On the other hand the flotability 
of arsenopyrite after conditioning with the cells was not significantly affected.  The activation 
of pyrite by copper sulfate was reduced when the minerals were conditioned together,  
resulting in better selectivity.  Selective separation could also be achieved by flocculation of 
biomodulated samples. 

 
 

Surface Chemical and Flotation Behaviour of Chalocopyrite and pyrite in 
the presence of Acidithiobacillus thiooxidans 

 
M.N.  Chandraprabha, K.A. Natarajan* 
Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Science Direct, Hydrometallurgy 83 (2006) 146-152 
 
Extraction of valuable metals and removal of sulfide minerals from abandoned mines holds 
the key for environmental protection.  This paper discusses the utility of Acidithiobacillus 
thiooxidans for the selective removal of pyrite from chalcopyrite for the economic extraction of 
valuable copper.  Interaction of bacterial cells with the sulfide minerals altered the surface 
chemistry of both the minerals and cells.  The isoelectric point of both pyrite and chalcopyrite 
shifted to higher pH after interaction with cells.  Adhesion kinetics of the bacterial cells to both 
the  minerals was similar, however, the adsorption density on pyrite was higher compared to 
that on chalcopyrite.  Interaction with cells rendered both the minerals hydrophilic.  Flotation 
of minerals, preconditioned with cells, with potassium isopropyl xanthate as collector resulted 
in depression of pyrite and good flotation of chalcopyrite.  The observed behaviour is 
discussed in detail.  Poor selectivity achieved when the minerals were floated together was 
overcome by conditioning the collector interacted minerals with the bacterial cells prior to 
flotation.  Thus it was possible to selectively depress pyrite from chalcopyrite at both acidic 
and neutral pH conditions. 

 
Modeling and Analysis of Biooxidation of Gold Bearing Pyrite-
Arsenopyrite Concentrates by Thiobacillus Ferrooxidans 

 
M.N. Chandraprabha, Jayant M. Modak, *, K.A. Natarajan, and Ashok M Raichur 
Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 
 
2003 American Chemical Society and American Institute of Chemical Engineers, 
Published on Web 20.06.2003. 

 
The results of modeling the biooxidation of a mixed sulfidic concentrate by Thiobacillus 
ferrooxidans is reported here.  A kinetic model which accounts for the dissolution of sulfide 
matrix due to both bacterial attachment onto the mineral surface and indirect leaching has 
been proposed.  A comprehensive system approach is employed for modeling the complex 
biooxidation process by (a)_ the decomposition of the complete system into several 
subsystems. (b) modeling individual systems, and (c) integrating the subsystems model in a 
final system model.  The model for subsystems was developed by writing mass balance 
equations for the different species involved.  The bacterial balance accounts for its growth, 
both on solid substrate and in solution, and for the attachment to and detachment from the 
surface.  The kinetic parameters of the model were determined by designing the experiments 
in such a manner that only one subsystem was operational.  This model was tested in both 
laboratory scale batch and continuous biooxidation processes.  The model predictions agreed 
with the xperiemental data reasonably well.  A further analysis of the model was carried out to 
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predict the conditions for efficient biooxidation.  Studies on the effect of residence time and 
pulp density on steady-state behaviour showed that there is a critical residence time and pulp 
density below which washout conditions occur.  Operation at pulp densities lower than 5% 
and residence times lower than 72 h was found unfavourable for efficient leaching. 

 
Strategies for efficient start-up of continuous biooxidation process for 
refractory gold ores 

 
M.N. Chandraprabha

a
, J.M. Modak

b,*
, K.A. Natarajan

a
, A.M. Raichur

a
 

Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Minerals Engineering, 15 (2002) 751-753, Email : modak@chemeng.iisc.ernet.in  
Strategies for efficient start-up of a continuous process for biooxidation of refractory gold ore 
and concentrate obtained from Hutti Gold Mines Limited (HGML), India are discussed in this 
work.  The biooxidation of the concentrate at high pulp density (10%) with wild strain of 
Thiobacillus ferroxidans isolated from HGML mines is characterized by significant lag phase 
(20 days) and incomplete oxidation (35%) even after prolonged operation (60 days).  Two 
strategies, biooxidation with concentrate adapted cells and a step leaching strategy, in which 
the pulp density is progressively increased from 2% to 10% were considered and the latter 
resulted in efficient biooxidation of concentrate.  Conversion of such a process from batch to 
continuous operation is shown to result in complete bioxidation of the concentrate and gold 
extraction efficiency in excess of 90%. 

 
Effect of Solution Conditions and Pulp Density on Biooxidation of 
Refractory Gold Ores by Acidithiobacillus Ferrooxidans 

 
M.N. Chandraprabha

1
, Jayant M. Modak

2
 and K.A. Natarajan

1
 

Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
International Conference on Mineral Processing Technology (MPT) ï 2004. 
 
The effect of solution conditions and pulp density on biooxidation of refractory gold ore 
concentrates by Acidithiobacillus ferrooxidans is discussed here.  Biooxidation of arsenical 
concentrates results in accumulation of toxic ferric and arsenic ions and strains tolerant to 
higher concentrations of these metal ions could be obtained by adaptation.  Apart from the 
dissolved metal species the solution pH and CO2 concentration are also critical parameters in 
improving the efficiency of the strain.  The iron oxidizing efficiency of the strain increases with 
increasing carbon dioxide supplementation of the spared air upto 1% (V/V), beyond which the 
bacterial activity reduces.  Maintaining lower growth pH (1.6) reduced the formation of 
precipitates to a large extent.  Biooxidation at high pulp density (10%) with wild strain of 
Acidithiobacillus ferrooxidans is characterized by significant lag phase (20 days) and 
incomplete oxidation (35%) even after prolonged operation (60 days).  Two strategies 
biooxidation with concentrate grown cells and a step leaching strategy, in which the pulp 
density is progressively increase from 2-10% were considered and the latter resulted in 
efficient biooxidation of concentrate.  Conversion of such a process from batch to continuous 
operation is shown to result in complete biooxidation of the concentrate and gold extraction 
efficiency in excess of 90%. 
 
Selective separation of pyrite from chalcopyrite and arsenopyrite by 
biomodulation using Acidithiobacillus ferrooxidans 

 
M.N. Chandraprabha

a
, K.A. Natarajan

a,*
, P. Somasundaran

b
 

Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Science Direct, Int. J. Miner Process 75 (2005) 113-122 
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This paper discusses the selective depression of pyrite from chalcopyrite and arsenopyrite by 
biomodulation using Acidithiobacillus ferrooxidans under natural conditions of pH.  The effect 
of bacteria-mineral interaction on the surface charge of mineral and bacterial cell was studied 
by microelectrophoresis.  Adhesion experiments were conducted to establish the relationship 
between cell adhesion to specific minerals and the electrokinetic behaviour of the minerals 
subsequent to interaction with cells.  Effect of bacterial interaction on the xanthate-induced 
flotation of all the minerals was assessed.  Adhesion of A. ferrooxidans on pyrite was rapid 
and tenacious and subsequent to interaction with cells, pyrite remained hydrophilic even in 
presence of xanthate collector.  The collector, on the other hand, was able to render good 
floatability to chalcopyrite even after interaction with bacterial cells.  Copper activated 
arsenopyrite was able to retain its hydrophobicity in presence of cells due to poor attachment 
kinetics of cells to the mineral surface.  Thus, by suitably conditioning with the cells and 
collector, it was possible to effectively depress pyrite from chalcopyrite and arsenopyrite. 
 
Experimental and modeling studies on inhibition effect of solution 
conditions on activity of Acidithiobacillus ferrooxidans during 
biooxidation of mixed sulphidic concentrates 

 
M.N. Chandraprabha

a
, Jayant M Modal

b
, and K.A. Natarajan

a
 

Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
15

th
 International Biohydrometallurgy Symposium, IBS 2003, September 14/19, 2003. 

 
In this paper, we report experimental and modeling results aimed at characterizing the effect 
of solution conditions on the growth and ferrous iron oxidation ability of Acidithiobacillus 
ferrooxidans.  The conditions we have chosen pertain to the bioleaching of mixed sulphidic 
(pyrite and arsenopyrite) gold ore concentrates resulting in the accumulation of ferric and 
arsenic ions in the solution.  Apart from the dissolved metal species, the pH and CO2 
concentrations in the solution are also important parameters in bioleaching processes.The 
iron oxidizing efficiency of the strain increases with increasing carbon dioxide 
supplementation of the sparged air upto 1% (V/V), beyond which the bacterial activity 
reduces.  Maintaining lower growth pH (1.6) reduced the formation of precipitates to a large 
extent.Ferric and arsenic ions are found to be toxic to the bacterium and strains tolerant to 
higher concentrationsof these metal ions could be obtained by adaptation.  The growth 
kinetics of the bacterium has been modeled incorporating the ferric and arsenic inhibition.  
The adoption of Acidithiobacillus ferrooxidans to higher metal concentrations is quantified by 
gradual reduction in inhibition constants.  The simulation results were found to match well with 
the experimental data obtained.  The applicability of the inhibition constants obtained to the 
batch bioleaching model of a mixed sulphidic concentrate has been analysed. 
 
Biosorption of Iron (III) from Aqueous Solutions using the Husk of Cicer 
Arientinum 

 
N. Ahalya, R.D. Kanarnadi and T V Ramachandra 
Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Indian journal of Chemical Technology, Vol. 13, March 2006, pp 122-123 
 
Iron is a major pollutant release as a by product during several industrial operations especially 
during acid mining of metal ores.  In this paper, the use of Bengal gram husk (husk of channel 
dal, Cicer arientinum) in the biosorption of Fe(III) from aqueous solutions is discussed.  
Parameters like agitation time, adsorbent dosage and pH were studied at different Fe(III) 
concentrations.  The adsorption data fir well with Langmuir and Freundlich isotherm models.  
The adsorption capacity (qmax) calculated from the Langmuir isotherm was 72.16 mg of 
Fe(III)/g of the biosorbent at initial pH of 2.5 Description studies were performed at different 
concentrations of hydrochloric acid showing that quantitative recovery of the metal ion is 
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possible.  The infrared spectra of the biomass before and after treatment with Fe(III), revealed 
that hydroxyl, carboxyl and amide bonds are involved in the uptake of Fe(III) ions. 

 
Biosorption of Heavy Metals 

 
N. Ahalya, T.V. Ramachandra

*1
, and R.D. Kanamadi

2
 

Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Research Journal of Chemistry and Environment,  Vol.7(4), Dec. (2003). 
 
The discharge of heavy metals into aquatic ecosystems has become a matter of concern in 
India over the last few decades.  These pollutants are introduced into the aquatic systems 
significantly as a result of various industrial operation.  Industrialization in India gained a 
momentum with initiation of five year developmental plan in the early 50ôs.  The pollutants of 
concern include lead, chromium, mercury, uranium, selenium, zinc, arsenic, cadmium, gold, 
silver, copper and nickel.  These toxic materials may be derived from mining operations, 
refining ores, sludge disposal. Fly ash from incincrators, the processing of radioactive 
materials, metal plating, or the manufacture of electrical equipment, paints, alloys, batteries, 
pesticides or preservatives.  Heavy metals such as zinc, lead and chromium have a number 
of applications in basic engineering works, paper and pulp industries, leather tanning,, 
organochemicals petrochemicals, fertilizers, etc.  Major lead pollution is through automobiles 
and battery manufacturers.  For zinc and chromium the major application is in fertilizer and 
leather tanning respectively (Trivedi, 1989).  Over the few decades, several methods have 
been devised for the treatment and removal of heavy metals. 

 
Biosorption of Chrom ium (VI) from aqueous solutions by the husk of 
Bengal Gram (Cicer arientinum) 

 
N. Ahalya, R.D. Kanamadi, T.V. Ramachandra* 
Department of Bio-Technology, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
Electronic Journal of Bio-Technology ISSN 0717-3458, Vol.8, No.3, December, 2005 
 
The potential to remove Cr (VI) from aqueous solutions through biosorption using the husk of 
Bengal gram (Cicer arientinum) was investigated in batch experiments.  The results showed 
removal of 99.9% of chromium in the 10 mg

1
 chromium solution, the biomass required at 

saturation was 1 g mg
1
.  Kinetic experiments revealed that the dilute chromium solutions 

reached equilibrium within 180 min.  The biosorptive capacity of the (bgh) was dependent on 
the pH of the chromium solution, with pH 2 being optimal.  The adsorption data fit well with 
the Langmuir and Freundilich isotherm models.  The adsorption capacity calculated from the 
Langmuir isotherm was 91.64 mg Cr (VI)/g at pH 2.  The adsorption capacity increased with 
increase in agitation speed and an optimum was achieved at 120 rpm.  The biosorption of 
Cr(VI) was studied by Fourier transform infrared spectroscopy (FTIR), which suggested that 
the presence of Cr(VI) ions in the biomass affects the bands corresponding to hydrozyl and 
carboxyl groups.  Comprehensvie characterization of parameters indicates bgh to be an 
excellent material for biosorption of Cr(VI) to treat wastewaters containing low concentration 
of the metal.  
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SELECTED ABSTRACTS 
 

Microbial Hydrogen Production: Progress & Future Prospects  
 

Brijesh and K.S. Rajanandam 
Dept. of Chemical Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
Email: brijesh2@gmail.com and rajanandam@msrit.edu  

 
Proceedings of the International Conference on Cleaner Technologies and 
Environmental Management, PEC, Pondicherry, India, January 4-6, 2007. pp. 591-598 
 
With the improvement in living standards, the global demand for energy continues to 
increase.  The widespread use of fossil fuels has provided numerous benefits to mankind, but 
their indiscriminate usage has seriously deteriorated the global environment.  Thus, the 
delicate connection between energy, the environment and sustainable de development has 
been realized.  Accordingly, the need for search of oil potential renewable energy sources 
along with the development of environmentally compatible technologies assumed greater 
importance.  Hydrogen is regarded as a potential energy carrier fuel for the future, since its 
combustion product (water) is non-polluting.  Further, it has high heating value, about 2.5 
times higher than that of methane and cn be used to generate electricity in fuel cell mode.  
Currently, hydrogen is being produced mostly from natural gas, petroleum and coal based 
processes which emit large amount of CO2 and smaller amounts of other air pollutants such 
as SO2 and NOx gases.  Production of hydrogen through biological route has received 
renewed attention owing to its environment friendly nature and low energy requirement.  The 
substrates utilized for microbial production of hydrogen are of wide variety and, interestingly, 
can also be waste biomass or industrial waste streams rich in organic content.  Therefore, this 
process has the dual benefits of generating a clean fuel while reducing the waste and 
pollution.  Biological production of hydrogen was first observed in certain microbial species a 
few decades back.  Since then there has been continuous effort by researchers in the 
direction of improving efficiency of this process.  Also, attention is being paid in developing 
better technologies to make the process commercially viable, such as in power generation 
using fuel cells.  Applications of fuel cells to power the automobiles, laptops, etc, are also 
being looked into.  Present paper is a review of the progress made in the area of microbial 
hydrogen production and its utilization to generate electricity in fuel cells.  Independent work 
by us in this direction in progressing. 
 
Keywords : Biophotolysis; Dark fermentation; Photo-fermentation; Microbial fuel cell 
 
Development of Phenolformaldehyde Resin Using Coconut Shell Flour 
as A Partial Substitute for Phenol for use in No-Bake Sands 

 
S.K. Pundareeka, T. Anilkumar, G.A. Sheriff and M.K. Muralidhara  
Dept. of Chemical Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 

 
In the present investigation, an attempt has been made to develop a new 
phenolformaldehyde resin using coconut shell flour as a partial replacement for phenol during 
the preparation of resin.  Further based on specific gravity and viscosity measurements the 
optimum amount of coconut shell flour (CSF) which can replace phenol in the resin was 
determined.  The resin so obtained has been used as binder with paratoluenesulphonic acid 
(PTSA) as hardener.  In addition small amount of dexrin is used as an additive.Further a 
systematic and detailed investigation has been carried out to determine various properties like 
compression strength, permeability, friability, knock out property, mould gas evolution of the 
above said system containing different combinations of binder, hardener and additive content.  
In addition, castings are made by pouring aluminum into mould made from conventional 
phenolformaldehyde [abbreviated as PF (CON)] and from phenolformaldehyde with partial 
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replacement of phenol content using coconut shell flour [abbreviated as PF(CSF)] binder 
systems and the surface finish of these castings is assessed. 
Keywords : Coconut Shell Powder, Polytoluenesulphonicacid, Phenolformaldehyde. 

 
Effect of Wild Dumpsites on Ground Water Quality in Doddaballapur 
Industrial Area of Bangalore 

 
Brijesh and K.S. Rajanandam 
Dept. of Chemical Engineering, M.S. Ramaiah Institute of Technology, Bangalore, India 
Email : brijesh2@gmail.com and rajanandam@msrit.edu  

 
Urbanization and Industrial activities resulting from both need and greed of man has seriously 
affected the fragile ecological balance.  The activities of manufacturing, processing, 
transportation and consumption have not only depleted the stock of natural resources but also 
added stress to the environmental system by accumulation of waste.  All forms of untreated 
and partially treated waste are in additional economic loss to industries and society. The level 
of environmental problems of a State varies with the stages of development, current 
production technologies and the environmental policies implemented.  Pollution abatement, 
thus, assumes greater significance in ensuring sustained development of mankind.Man has 
been disposing of waste products by burning disposing them into streams, dumping them on 
ground.  The final disposal of both solid waste and liquid effluent is to the land and effects of 
commonly practiced solid waste disposal methods are far reaching.  Solid waste, are the most 
heterogeneous in nature and comprise all wastes that arise from human and animal activities.  
They could be hazardous as they are generated or may subsequently combine to produce 
hazards.  The quality of ground water gets affected in long term by disposed waste through 
infiltration.Doddaballapur Industrial Area (DIA) is situated in north ï west of Bangalore. DIA 
houses many small and large scale industries like textile, food processing, metal finishing, 
bulk drugs etc.  The preliminary and important step in environmental damage control is the 
assessment of extent of pollution and identification of the sources.  The present paper deals 
with a study carried out in DIA which involved survey of the entire area to locate wild 
dumpsites and identify unlawful practices that are being employed, collection of ground water 
samples from various locations and analyzing them of parameters Ca, Mg, Na, K, Fe, Pb, 
carbonates, bicarbonates, total dissolved solids, specific conductivity, BOD, COD and pH.  
The results obtained are compared with the permissible limits to assess its quality. 
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Magnetoresistance studies on barium doped 
nanocrystalline manganite 

 

J. Alloys and 
compounds, 450, 364ï
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Damage creation in swift heavy ion-irradiated 

calcite single crystals: 
Raman and Infrared study 
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