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Abstract 

When utilizing rocks for a rockfill dam factors such as  rate of rock decomposition have 

to be considered very seriously for long term stability in addition to shear strength 

governed engineering properties. Generally the rates of natural decomposition of high 

grade metamorphic rocks are comparably very low; this process can be accelerated due to 

several reasons such as influence of climatic conditions, lithology and structure. 

Especially the metamorphic rocks in the regions of tropical climatic conditions tend to 

weather more rapidly than the rocks in other climatic conditions. This process occurs 

basically due to the continuous chemical alterations of minerals with the time under 

heavy rainfall and temperature conditions, which in turn influences the mechanical 

properties of rocks.  

This study aims to investigate the causes of rock weathering and to determine the shear 

strength parameters of rockfill by estimating uniaxial compressive strength of rocks 

utilized for the rockfill of Samanalawewa dam to study the present stability of the dam.  

Department of Geology, University of Peradeniya supplied test results on geochemical 

analysis and petrographic study from site investigations in the Samanalawewa dam and 

appurtenant areas for rocks. Those data had been very valuable for the purpose of this 

study.  

Other investigations such as finding of geotechnical data were carried out by the 

laboratory tastings. Those tests were carried out myself at Faculty of Engineering, 

University of Moratuwa and Central Engineering Construction Bureau.  

The study begins with a literature review and an interaction matrix, to determine the 

degree of rock weathering and its relation to the different Physical and Engineering 

properties of rocks. 

 The predicted parameters are then analyzed based on the compiled data from 

aforementioned organizations.  

The final results show that the  values of factor of safety of the slope stability of the dam 

have been reduced with grade of weathering. When rockfill of the dam becomes 

moderately weathered, most of factor of safety values derived are below permissible 

level. Hence it is recommended to carry out remedial measures against rock weathering 

as an urgent requirement.  



ii 

 

ACKNOWLEDGEMENTS 

 

 First of all, I am tremendously grateful to my co- supervisors, Dr. U. P Nawagamuwa 

Course Co-ordinator of M.Eng. /P.G. Diploma in Foundation Engineering and Earth 

Retaining Systems(2009/2010) and Senior Lecturer at the Department of Civil 

Engineering and Dr. A.M.B.K Abesinghe ,  Head of the Department of  Earth Resources 

Engineering and Senior  lecturer at the Department of Earth Resources Engineering ,  for 

their genuine support and guidance throughout my research work. They generously 

offered both time and explanations, which deeply improved my knowledge and 

understanding to the world of rock mechanics. As well as, I wish to offer my sincere 

gratitude to Dr. Nalin de Silva, Senior Lecture at the Department of Civil Engineering for 

helping me in the various circumstances.  

 

I wish to express my deepest appreciation to Prof. U.G.A. Puswewala, Dean, Faculty of 

Engineering, Prof. Anura Nanayakkara, Head of the Civil Engineering Department, Prof. 

S A S Kulathilaka, Head of the Geotechnical Engineering Division of Civil Engineering 

Department, Prof. H.S. Thilakasiri, Professor at the Department of Civil Engineering, for 

their kind guidance and other non-academic members of Department of Civil 

Engineering ,University of Moratuwa, for their contribution in providing facilities 

throughout the course. 

I also wish to express my sincere gratitude to Dr. A. A. J. K Gunathilake and his students 

from Department of Geology, University of Peradeniya for providing the geological data 

and some findings of their research on the rock weathering in the Samanalawewa dam.    

Finally, I would like to a acknowledge the Management of Ceylon Electricity Board and 

Samanalawewa Power Station for providing facilities to carry out this study successfully. 

 

Last but not the least I am very thankful to those who help me to enhance my technical 

knowledge through the geotechnical engineering education and especially for supporting 

me during the last troublesome period.  

H M C D Herath 

30th  August 2013 



iii 

 

Notations  

English   Notations 

C -Cohesion 

C´ -Cohesion for effective stress analysis 

CW -Completely Weathered rocks 

e -Void ratio 

d50 -Particle size for which50% of the material sample is finer 

FERC -Federal Energy Regulatory Commission(United states) 

FR -Fresh rock 

Gs -Specific gravity of soil 

HW -Highly Weathered rocks 

JCS -Joint wall Compressive Strength 

JRC - Roughness Coefficient 

MOL -Minimum Operating Level 

MW -Moderately Weathered rocks 

masl -mean above sea level 

n -Porosity 

NHWL -Normal High Water Level 

NRCS -Natural Resources Conservation Service(United States) 

R -Equivalent roughness 

r1 -Schmidt hammer rebound on saturated  weathered interfaces 

r2 -Schmidt hammer rebound on dry un-weathered rock surfaces 

interfaces 

S -Equivalent Strength of particles 

SHEP -Samanalawewa Hydroelectric Project 
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SW -Slightly weathered rocks 

TVA -Tennessee Valley Authority(United states) 

u -Pore water Pressure 

UCS -Uniaxial Compressive Strength 

USACE -United States Army Corps of Engineers 

USBR -United States Bureau of Reclamation 

X -Rockfill depth 

Latin Notations 

 -Completely Weathered rocks 

 -Slope angle of rockfill of dam 

γd -Dry unit weight of rock 

γwetrock -Wet unit weight of rock 

γsat rock -Saturated unit weight of rock 

γwet rockfill -Wet unit weight of rockfill 

γSat rockfill -Saturated unit weight of rockfill 

γsubmerged -Submerged unit weight of rockfill 

´ -Angle of Friction for effective stress analysis 

b -Basic angle of  friction 

r -Residual angle of friction 

τ -Peak Shear Strength 

𝜎 -Total normal stress 

𝜎n´ -Effective normal stress 
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