
       

 

 

               

 

 

                     

                     

 

Water Resources Publication Series on Hydroelectric & Pumped Storage Projects 

 

 

 

CASE STUDIES RELATED TO SURFACE WORKS 

 

                                                              
                                                  Central Board of Irrigation and Power 
                                                                                                       New Delhi 

 

PART-III/III 



WRD Series on 
Hydroelectric & Pumped Storage Projects

Part III / III

GEOLOGICAL SURPRISES & 
MITIGATION MEASURES ADOPTED

Case Studies Related to Surface Works

Publication No. 355

Central Board of Irrigation and Power
New Delhi



ii

Front Cover :
Dam Under Construction - Subansiri Lower Hydroelectric Project Site.

Back Cover:
Foundation Excavation Activity in a Hydropower Project Site.

DISCLAIMER 
This book titled “Geological Surprises & Mitigation Measures Adopted” is a compilation of information and 
data available in the various texts under ‘References’ as well as from websites on ‘Case Studies Related to 
Surface Works’ encompassing hydropower projects. The book is prepared for general information purpose. It 
is no way intended for any other purpose. Though all efforts have been made to present the data correctly, there 
may be errors. It does not constitute legal, engineering or technical advice.

Contribution made by all the Committee Members of Research Scheme on Power (RSoP) of Central Power 
Research Institute (CPRI), undertaken by CBIP previously in 2016, is duly acknowledged. 

2025

ISBN No : 978-93-86536-16-7



iii

Aditya K. Dinkar
Secretary General, INCOLD &

Secretary, Central Board of Irrigation & Power

Ananda Sen
Consultant, Central Board of Irrigation & Power

and former Chief, NHPC Ltd.

Rao Mushraf Ali Khan 
General Manager (Design & Engineering),  

NHPC Ltd.

Kamlesh K. Singh
Treasurer, INCOLD &

Director (Water Resources) 
Central Board of Irrigation & Power

Prakash K. Gajbhiye
Director, Engineering Project Evaluation 

Division, DGCO, Geological Survey of India

Parveen M. Nanda
Executive Vice-President, Greenko Group

Rakesh K. Khali
Vice President, TAI &  

VP (Operations), GR Infraprojects Ltd.  

Publication Committee

Chief Editors

Publication Committee Members 



iv



v



vi





viii



ix

Introduction 1

Dam Foundation and the Significance of Geological Structure 5

Cutoffs in Dam Foundation: Recent Developments 10

Landslide Mitigation and Geosynthetics 17

Classified Group I: Case Studies – Foundation of Dam & Auxiliary Structures 25

Classified Group II: Case Studies – Slope Instability: Dam Abutments 151

Classified Group III: Case Studies – Slope Stability Issues: Power House Back-
slope and Penstock Foundation 173

Concluding Remarks 197

References 209

TABLE OF CONTENTS




