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Introduction

Current practice

e Monthly 210 kHz survey

e Ad hoc 33 kHz + lead lines

- Design depths not achieved

=» Fluid mud penetration by ships!?

Dredging equipment (DClI):
e TSHD 7400 m? - 8/d
e TSHD 4500 m? - 8/d
e Grab dredger: 24000 m?3/d
* Continuous

Offshore disposal
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Introduction

* Project goals:
e Study the siltation processes
e Methods to reduce and manage siltation
e Nautical depth criterion + monitoring
e Optimize dredging strategy

e Methodology:
* Field monitoring

e Hydrodynamic modelling - ;K‘]
: : : i (
e Nautical simulations Hydraulics Research (2

e Assessment and decision support
R
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Monitoring

e Bathymetry

* Currents

* Waves

* Tides

e Discharges

e Weather

e Salinity

e Turbidity/TSS

* Bed composition

e Mud properties
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Monitoring
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Acoustic profiling In-Situ rheological measurements
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Discharge C1-C6: balance harbor in- and outflow
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Hydrodynamic modelling

TELEMAC-MASCARET numerical platform
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Large wave model (TOMAWAC) — 200km x 500km
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Wave model — Validation
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Detailed wave (TOWAWAC) and Current (TELEMAC) model — 25km radius
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Detailed model — Validation

Flow velocity magnitude
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Detailed model — Results
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Assessment and decision support

e Siltation quantities
* Bed characteristics
e Origin of siltation

e Slope stability

e Long shore sediment transport

e Dynamics of dredge spoil at disposal sites

e Nautical depth monitoring

e Semi-empirical methods for schematization of siltation

e Methods for arresting siltation

e Dredging requirements
Outer harbour scenarios
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Siltation quantities
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Siltation quantities

Depth (m)
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Siltation quantities

anteagroup



Siltation quantities
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Siltation quantities
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Siltation quantities
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Siltation quantities
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Fluid mud thickness
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Fluid mud thickness

1150 g/L
1200 g/L
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Fluid mud thickness

Outer channel

Ernakulam channel

anteagroup



ics

st

ri

Bed characte

*
! o m
.- = .= S A= == e L, -
BV
S o I
o X
A2
No |
o |
S I i
o |
T T T A O B S N ot o
| ®\<
| O
o
o
©
% —
© ({7} o
> £ E £
- — m =
s E & E
G W O )
S 5 i
& FE £ Q i
=S ®) O 5
L 2 > | [ ]
Lo} < o — [=o} (o} = o o
— — -— o o o o

(s Bd) S211ISOISIA OIWBUAQ

1,2

1,18

1,16

1,14

1,12

1.1

1,06

Density (ton/m?)

O
-
O
| -
(o)
Q
s
c
(0




Bed characteristics
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Bed characteristics
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Nautical simulations

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
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Length overall [m]

350

250

350

183

250

Draft [m]

14.5

14.5

14.5

9.1

12.5

Container 335 322
Tanker 250 237
General 250 240
cargo
General 183 175
cargo

=

14.5 42.8
125 38.6
12.5 32.2
9.1 24.0
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Nautical simulations Fand 1%

Hydraulics Research
UKC (safety standards):
e Minimum 10% of draft above hard bottom

e Maximum 12% of draft under top mud

Density
profile
zTopMud
S @)oo ___KeelBottomMud __________T12%T__
L
-g IZLO?’T
= \ -
zBottomMud

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

36 scenario’s

g

Following mud conditions will be implemented and simulated:

o Mud layer thickness

= UKCto top mud (UKC solid bottom)

= Mud types (density, viscosity)
=  Mud code
o Mud layer thickness

= UKC to top mud (UKC solid bottom)

=  Mud types (density, viscosity)
=  Mud code
o Total: 12 conditions

o Mud layer thickness: 2.02 m

= UKC to top mud (UKC solid bottom)

=  Mud types (density, viscosity)
= Mud code
o Mud layer thickness: 1.01 m

= UKC to top mud (UKC solid bottom)

=  Mud types (density, viscosity)
=  Mud code
o Total: 12 conditions

o Mud layer thickness: 2.78 m

= UKC to top mud (UKC solid bottom)

=  Mud types (density, viscosity)
=  Mud code
o Total: 6 conditions

o Mud layer thickness: 2.42 m

= UKCto top mud (UKC solid bottom)

= Mud types (density, viscosity)
=  Mud code
o Mud layer thickness: 1.21 m

= UKC to top mud (UKC solid bottom)

=  Mud types (density, viscosity)
=  Mud code
o Total: 6 conditions

Outer Channel, Inner Channel and ICTT with $1 (Container: Loa 335 m, T 14.5 m)

3.22m
-12.2 (10), -7.2 (15), 4.1 (26.3)

C(1.13; 0.06), H (1.19; 0.19), G (1.23; 0.33)
TL, TM, TN, RN, RO, RP, RC, RB, RA

1.61m

-1.1 (10)

C(1.13; 0.06), H (1.19; 0.19), G (1.23; 0.33)
TI, RK, PZ

Mattancherry Channel with 54 (General Cargo: Loa 183 m, T 9.1 m)

-12.2 (10), -7.2 (15), 4.1 (26.3)
C(1.13; 0.06), H (1.19; 0.19), G (1.23; 0.33)
TL, TM, TN, RN, RO, RP, RC, RB, RA

-1.1(10)
C(1.13; 0.06), H (1.19; 0.19), G (1.23; 0.33)
TI, RK, PZ

Ernakulam Channel with 53 (General Cargo: Loa 250 m, T 12.5 m)

-7.2(15), 4.1(26.3), 9.8 (32)
C(1.13; 0.06), H (1.19; 0.19)
TK, TL, TM, RN, RM, RO

Ernakulam Channel with S2 (Tanker: Loa 250 m, T 12.5 m)

-9.4 (10), -4.4 (15)
G (1.23; 0.33)
5D, SC

0(10), 5.3 (15)
H (1.19; 0.19), G (1.23; 0.33)
sI, SL, QV, QW



Nautical depth
criterion/criteria

Dredging
optimization
Nautical Safe navigation Nautical
depth depth
maintenance monitoring
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... THANKS FOR YOUR ATTENTION!
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