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Monsoon (June-September):  
>20 mln m³ siltation annualy 





Introduction 
Current practice 
• Monthly 210 kHz survey 
• Ad hoc 33 kHz + lead lines 
Design depths not achieved 
 Fluid mud penetration by ships!? 

 
Dredging equipment (DCI): 
• TSHD 7400 m³ - 8/d 
• TSHD 4500 m³ - 8/d 
• Grab dredger: ±4000 m³/d 
• Continuous 
• Offshore disposal 



Introduction 
• Project goals: 

• Study the siltation processes 
• Methods to reduce and manage siltation 
• Nautical depth criterion + monitoring 
• Optimize dredging strategy 

 
• Methodology: 

• Field monitoring 
• Hydrodynamic modelling 
• Nautical simulations 
• Assessment and decision support 



• Bathymetry 

• Currents 

• Waves 

• Tides 

• Discharges 

• Weather 

• Salinity 

• Turbidity/TSS 

• Bed composition 

• Mud properties 

 

Monitoring 



Monitoring 

  



Acoustic profiling In-Situ rheological measurements 



  

13h VM ADCP campaigns 



Discharge C1-C6: balance harbor in- and outflow 



Wind data 



TELEMAC-MASCARET numerical platform  

DELWAQ 

Hydrodynamic modelling 



Large wave model (TOMAWAC) – 200km x 500km 



Wave model – Validation 



Detailed wave (TOWAWAC) and Current (TELEMAC) model – 25km radius 



Detailed model – Validation 



Detailed model – Results 






• Siltation quantities 
• Bed characteristics 
• Origin of siltation 

 
 

• Slope stability 
• Long shore sediment transport 
• Dynamics of dredge spoil at disposal sites 
• Nautical depth monitoring 
• Semi-empirical methods for schematization of siltation 
• Methods for arresting siltation 
• Dredging requirements 
• Outer harbour scenarios 

Assessment and decision support 



Siltation quantities 



Siltation quantities 



Siltation quantities 



Siltation quantities 



Siltation quantities 



Siltation quantities 



Siltation quantities 



Fluid mud thickness 



Fluid mud thickness 

1150 g/L 
1200 g/L 



Fluid mud thickness 

Outer channel 

Ernakulam channel 



Bed characteristics 



Bed characteristics 



Bed characteristics 



Origin of siltation 
Bed load or susp. mat.  
from inland or sea? 
• Grain size 
• TSS levels 



Ship maneuvring simulator 3D 

2 sessions: 
• May 10-12 2016 
• June 28-30 2016 

 

Cochin pilots 

Multitude of scenario’s  
with different mud conditions and UKC  

Pilot feedback + objective parameters  

Nautical criterion 

Nautical simulations 



Ship 
number Type Loa [m] Lpp [m] T [m] B [m] 

S1 Container 335 322 14.5 42.8 

S2 Tanker 250 237 12.5 38.6 

S3 General 
cargo 250 240 12.5 32.2 

S4 General 
cargo 183 175 9.1 24.0 

Area Design ship 

  Length overall [m] Draft [m] 

Outer Channel 350 14.5 

Inner Channel 250 14.5 

ICTT 350 14.5 

Mattancherry 183 9.1 

Ernakulam 250 12.5  



UKC (safety standards): 

• Minimum 10% of draft above hard bottom 

• Maximum 12% of draft under top mud 
 

 

 

 

 

 

 

 

 

Criterion for mud penetration dominant if mud layer thicker than 22% of ship draft 

For a draft of 14.5m this corresponds to a mud layer thickness of 3.2m  

Nautical simulations 



36 scenario’s 

Nautical simulations 



Nautical depth 
criterion/criteria 

 
 

 
Nautical 

depth 
monitoring 

 
Nautical  

depth 
maintenance 

Dredging 
optimization 

 

Safe navigation 



…THANKS FOR YOUR ATTENTION! 
www.anteagroup.be 
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