Testing Conditioning Methods for Maintenance Dredging in Ports
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Introduction:  There are several maintenance
methods that are typically used for sediment
conditioning in ports. For instance, the sediment re-
circulation is used by the Port of Emden (Germany)
for reducing the strength of the sediment [1]. Another
example of sediment conditioning is applying Water
Injection Dredging (WID) in port areas with low
energy regions. The Port of Rotterdam (the
Netherlands) tested WID for conditioning the
sediment in the Calandkanaal [2]. The WID-induced
fluid mud layer can be then used by vessel for
navigation in the Calandkanaal by adaptingthe density
of 1.2 t/m3 as the critical criterion for navigation.
Finally, sediment conditioning can be done by, for
instance, hydro jetatthe suction head, bed leveller and
underwater plough. These methods has been also
considered for reducing the strength of the sediment
and thusincreasing the under keel clearance (UKC) in
the port area by adapting the nautical bottom
approach.

This laboratory study comparesthe effect of different
maintenance methods and frequencies on sediment
properties as a basis for possible future adaptation of
maintenance strategies in the Port of Hamburg
(Germany).

Methods: First, sediment conditioning by WID, bed
leveller and re-circulation was conducted using a field
sediment sample collected from the Port of Hamburg
in the laboratory. The sediment properties, namely
rheology (yield stress), structural recovery, settling,
oxygen saturation and redox potential were measured
before and after conditioning to study the effect of
these methods on mud properties. The rheological
protocols developed by [3] were applied in this study.
Conditioning was conducted with different frequency
(once a week and 3 times a week) in order to
investigate the frequency of maintenance for keeping
mud fluid. Secondly, the results of the laboratory
experiments were compared to the results of field
trials, were WID, bed levelling and re-circulation
were tested for port maintenance dredging.

Results: The effect of all conditioning methods can be
replicated in the laboratory. Both laboratory and field

tests showed that WID has the most pronounced
impact on mud properties. Bed levelling and re-
circulation had similar impact on rheology and density
of mud. The effect of all methods was influenced by
the frequency of conditioning, but differences were
smaller than differences resulting from the different
methods. The results also showed that WID is the most
oxygen consuming condition method.

Future investigations will optimise lab replication of
dredging techniques and further investigate the effect
of dredging frequency on mud properties.
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Fig. 1: Effect of conditioning methods on (fluidic)

yield stress (shear strength) and on density of mud.
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