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1. Cutter-Suction Head Dredges:

a)Jan de Nul (Belgium)
b) Van Oord (Nederland)
c) Guluk (Nederland)
d) Ellicott (USA)
e) |[HC (Nederland)




How do cutter head dredges oper ate?



Most cutter suction dredges have a pontoon type hull structure without propulsion (larger dredges
have a conventional hull and propulsion systems). Dredging takes place with the aid of the
dredge's anchorsthrough twin winches and two spuds, shown below.



Jan deNul’s“Marco
Polo” with 21,913 HP.

Thedredgeisextending
theairport runway seen
in the far background.

Notice the silt screen at
bottom, required to
protect the coral reefs.



Jan deNul’s*Leonardo daVinci”. Thiscutter suction dredgeisone of the world’slargest with
27,524 HP. It isdredging glacial till for the Storebaelt bridge in Denmark.



Thisisone of two Ellicott International (Baltimore, MD, USA) cutterhead suction dredges
delivered to Vietham in 1991. Ellicott has been designing and building dredges since 1885. This
contract involved two dredges, spare parts and training for M$ 3. The dredges are operated by the
Vietnam Waterway Construction Company, a gover nment dredging and construction company
that isrebuilding theirrigation networksin the Mekong River Delta that were destroyed by
flooding during the late 1980s.



ThelHC Beaver 300 operatesa 177 kW (241 HP) pump to provide suction to a 260 mm intake
pipe and a 260 mm discharge pipe. It can dredge to a depth of 6 m.



ThelHC Beaver 600 can dredge to a depth of 8 m.



ThelHC Beaver 600 carriesa 372 kW (506 HP) pump with 390 mm suction and dischar ge pipe
diameters.



|HC Beaver 1200.



|HC Beaver 3800.



This cutter-head dredge recently sold for $ 345,000. It is 110 feet long, with a 64 foot ladder length.
Thedredge pump isaHydroMaster HD36 14” x 12" driven by a Marine CAT 3412 (5,000 hours)
rated at 873 HP; onboard generator isa CAT 350 kW powered by a CAT 3406 rated at 587 HP.



Van Oord’s 24 Cutter-
Suction Dredgesin 2007.

2,732 HP 544 HP 57 ft 24 inches




Sliedrecht 35 hasa 12,680 HP total installed power, capable of dredging to 82 feet.



The Hercules hasatotal of 8,265 kW (11,240 HP) installed power which permitsit to
dredgeto almost 66 foot depths.



TheHercules hasa total of 8,265 kW (11,240 HP) installed power which per mitsit to
dredgeto almost 66 foot depths.



65.6 feet
31.5inches
29.5inches
11,240 HP

5100 HP

1,802 HP

2,002 HP



The Sliedrecht 27 has 9,800 HP of installed power that permitsit to dredge to a depth of
197 feet.



The Sliedrecht 27 has 9,800 HP of installed power that permitsit to dredgeto a depth of
197 feet.



197 feet
41.3 inches
35.4/33.5 inches
9,807 HP
3x1,911 HP
1,673 HP



Guluk’s Maas dredge.



Guluk’s Vecht.



Guluk’sJesselmeer.



Guluk’s Schelde.



Guluk’s Biesbosch.



Guluk’sEms.



Guluk’sLinge.



2. The Ancillary Equipment:

- Sand barges
- Booster pumps
- Cutter heads and wheels



Cutter-suction head dredge transfersslurry to a sand barge.



Guluk’s barge mounted “Oude I Jssel” intermediate booster pump station.



ThelHC Beaver series cutterheads have been designed using 3D FE modeling analysis for
optimal cutting: flared teeth for peat, sand and soft clay; narrow chisels for packed sand and
stiff clay; and finally, pick pointsfor soft to hard rock.






Theflared teeth are used for peat, sand and soft clay; the narrow chisel pointsfor
packed sand and stiff clay; and finally, the pick pointsfor soft to hard rock.



Changing the picks on the
cutter-head of Van Oord’'s
Zeeland I1.



Cutter wheel attachment.



(21 feet)




Dredging cutting pattern advance when using fixed spuds.



Dredging cutting patter n advance when using a revolving drum.



Dredging cutting pattern advance when using a spud carriage.



Typical swivel connections used in dischar ge floating pipelines.



Floating pipeline supporting pontoons designed to minimize water resistance.



Pontoon bar ges supporting a pipeline from a cutter suction head.



Floating pipelines.



A simple shore connection for the dischar ge pipeline.



Floats used to land-fall a pipeline.



A pontoon or barge tender.



Thelaunch type tender.



Two launch tender servicing a fully electrical IHC Beaver 600.



3. Placement and Containment:




Building a containment area for a new port extension.



Dredging into land to connect a power plant@ cooling outfall.



Outfall being dredged for a wastewater treatment plant effluent.



4. Surveying the Performed Work:

- Survey Launches
- Man-Borne GPS
- The Dredged Profile Monitor (DPM)



A survey launch profiles a finished breakwater to invoice the work.



New instrumentation helpsthe
dredger know the exact position
of the cutter or wheel, and
optimize dredging depth and
width.

The Dredged Profile M onitor
(DPM) not only will verify the
dredger’s performance, but will
compare it to preset depth and
width requirements. It can be
coupled with automated systems,
such asthe Automatic Cutter or
Wheel Controller, which also uses
communications with survey and
geogr aphical positioning systems.



The plotted contour of a seabed previousto dredging.



M an-borne GPS equipment per mitsthe quick surveying of daily beach or contained
dredged fill, and itsimmediate transmission to the main office for invoicing.



