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Cutter Suction Dredge (CSD)
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Regression Analyses

* Dimensionless numbers
Joanknecht (1978), Slotta (1978), Hayes (1986), Andrassy
et al. (1988), Hayes et al. (1988), Collins (1995), Hayes et
al. (2000), Hayes et al. (2000)

“Icould] not explain suspended sediment variations very
well *

“too limited range of operating parameters”

"Meyg = Gequvsituf<63um
Becker et al. (2014)
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Zooming In On Centrifugal Advection
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Experimental Findings

= For every mixture velocity there is a rotational velocity at
which outflow starts

= The ratio was constant

» The ratio was nearly identical for under-cut and over-cut
scenarios



Flow Rate Balance

Volumetric

Breach

B Flow

INTRODUCTION

000000
SPILLAGE TYPES

0000
MODEL DEVELOPMENT

Cutter head
contour

(o)ol JoJeoJole)ele)ele)

RESULTS

000
DISCUSSION

Potentially

returning
flow

P L L P b L

P L L P b L

P L L P b L

P L L P b L

P L L P b L

P L L P b L

P L L P b L

P L L P b L

P L L P b L

P L L P b L

P L L P b L

P L L P b L

P L L P b L

P L L P b L

P L L P b L

P L L P b L

P L L P b L

DREDGING SUMMIT & EXPO ‘17

7/12/2018



INTRODUCTION

000000

SPILLAGE TYPES

0000

MODEL DEVELOPMENT

CO0O@O0O0O00OO00OO0

RESULTS

000

DISCUSSION

Assumptions

= Centrifugal and axial pump effect
Miltenburg (1983), Den Burger (2003), Nieuwboer et al.
(2017)

= Two segments

= Virtual radial discharge impeller, dynamically similar
= Uniform density in and around cutterhead

» Flow equilibrium

* No hydraulic transport through bank
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Geometry

# Breach
=== Truncated cone




Pressure Assumption (1)

Breach
Cylinders
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(2)
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Pressure Assumpt
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How to determine Q, and Q,?

Q < ®bwD?

p & pw?D?



Volumetric Flow Balance

Breach
B Flow
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Ignore Density, Add Concentration

- Breach
B Flow
Homogeneous Concentration
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Adapted Flow Number

= Adaptation of Flow Number
Nieuwboer et al. (2017)
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Results for Sand
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Results for Rock
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