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Energy Generation in India

Estimated Hydropower Potential: 
149.000 MW
Currently realised: 46.500 MW
Total Energy consumption: 
482.000 MW (2022) Source: https://www.researchgate.net/figure/Power-generation-mixes-

for-Austria-and-Switzerland-in-2010-and-projected-for-
2020_fig2_303904643



Projektsgebiet und Erreichbarkeit
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Projektsgebiet und Erreichbarkeit



www.geoconsult.com | 5

Projektslayout
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Technische Daten

• Capacity: 520 MW (4 x 130 MW)

• Headrace Tunnel: Internal Diameter 5.6 m, total length
12.1 km, 8.1 km with TBM , 4 km conventional excavation

• Powerhouse Cavern: Length 120 m, Width 22 m, Height 
50 m

• TBM: Herrenknecht Double Shield TBM with 6.575 m 
Excavation Diameter
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Technical Data –
Segmental Lining

• Hexagonal Lining with thickness 300 mm 
• Internal diameter 5640 mm
• Ring Length 1500 mm

• Concrete Quality M40 
• Reinforcement Grade 90 – 100 kg/m³
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Segmental Lining
Impressions
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Geological Conditions

• Highly metamorphic rocks such 

as Gneiss, Augengneiss, 

Quartztite Granatglimmergneiss, 

Augengneiss, Quartzite
• Overburden up to 1.100 m

• Only limited information related

to fault zones

• Possibilities of rock burst and 
squeezing ground conditions
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Squeezing Zones

Principle Idea: excavate through and „worry
later“ (means any damages to the segmental 
lining is to be dealt with later but no stoppage
of TBM!
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Squeezing Zones
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Summary of Project History
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Monthly Excavation Rates

TBM Repairs & Obstructions due 
to local Villagers

TBM Adit & Installation 
TBM Backup and Trailer

TBM Excavation Rates
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1st TBM Trapping (Dec. 2009)
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1st TBM Trapping (Dec. 2009)
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Fault zone, sudden decrease in 
thrust to as little as 2000 kN Cutter Change

Trapping of TBM



1st TBM Trapping (Dec. 2009)
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TBM penetration rate kept 
constant through fault zone

Cutter change

Trapping of TBM
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• Während des Durchörterns der Störungszone kam es zu einer 
massiven Überbruchbildung (Indikationen dafür: hörbarer Nachfall 
während Meisselaustausches sowie blockiges Ausbruchsmaterial 
mit Wechsel der Lithologie)

• Kernzone der Störung liegt zwischen Ringen 1904 und 1907

• Störungszone besteht aus tonreicher Brekzie, die aufgrund des 
Überbruches mobilisiert wurde und so den Schild verdrückte 
(braun gefärbtes, trübes Wasser in Verbindung mit Schlamm, Sand, 
Kies) 

• Dadurch Freisetzung hochgespannten Wassers (> 80 bar Druck); 
Auswaschen des Perlkieses; nachfolgend Blockieren der 
Einblasöffnungen durch vom Wasser transportiertem 
kleinstückigen Gebirgsmaterial

• Versagen des Firsttübbings bei Ring 1905 durch aufliegendes 
Verbruchsmaterial sowie Wasserdruck (vorherige Wasseraustritte 
aus Einblasöffnungen blockiert)
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Dec 2009 May 2010 Dec 2010

Estimated average over 1 
year: 350 lit / sec Total discharge in 1 

year: 11 mio m³ water
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1st TBM Trapping - Bypass Tunnel
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2nd and 3rd TBM-Trappings (Feb 2012)

• Low strength fault zone with soil like material

• Installation of double pipe roof (was not foreseen in contract and in BoQ)

• Excavation of working chamber to free the shield again

• Further advance of approx. 18 m
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• Geological / Geotechnical Investigations
for a project of this magnitude the geolog. / geotech. Investigations may be
considered as insufficient

• Contractual Setup / Risk Sharing and Risk 
Management
fair contractual relationship with clear definition of spheres of responsibilities; 
definition of risk and risk management plan; BoQ and specifications to allow
for dealing with „unexpected“ conditions and situations

• Organisational Setup / Responsibilities
requirement of experienced and trained personnel on all sides, willingness to
take quick decisions, clear „chain of command“ 

• TBM Specification and TBM Selection / 
Selection of Excavation Method

Advance Probing
advance probing and proper evaluations has to be mandatory with no

exceptions

• Continuous Check on Volume Balance
correlation of theoretical to actual excavated volume for detection of
overbreaks

Conclusion / 
Mitigation Measures



Aktuelle Zeitungsartikel
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Thank you for your

Attention!


