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Common Dredgers:
1) Trailing suction hopper dredgers
2) Bed leveler dredgers
3) Water injection dredgers
4) Stationary suction dredgers
5) Cutter suction dredgers
6) Dustpan dredgers
7) Grab pontoon dredgers
8) Grab hopper dredgers
9) Hydraulic excavator dredgers
10) Dipper dredgers
11) Bucket dredgers
Special Dredgers:
12) Jet pump dredgers
13) Air lift dredgers
14) Positive Displacement Pumps
15) Pneumatic Dredgers
16) Amphibious Dredgers
17) Scraper Dredgers



1) Trailing suction hopper dredgers.

“Trailer” dredgersare used for coastal and deep sea work. They load the material
while still moving ahead through centrifugal pumps. Then they store the material
onboard in large hoppers, and unload either through (1) bottom discharge doors, or
(2) by “rainbowing” the dischargedirectly to a shore placement area. They rangein
hopper size from 750 to 17,500 m2 in capacity.

Advantages.
1) Relatively immune to weather and sea conditions;
2) Operate independently of auxiliary equipment;
3) Minimal obstruction to commercial shipping;
4) Transport material over long distances;
5) High production rates,
6) Simple mobilization;

Disadvantages:
1) Unableto dredge strong materials;
2) Unabletowork inrestricted areas,
3) Dilute the materials during loading;




Themain features of a typical trailing suction hopper dredge.



Royal Boskalis' trailing suction hopper dredge “ CornelisZanen”.



Jan deNul's“J. F. J. deNul” isatrailing hopper dredge with a 11,750 m3 hopper
capacity. Thedredgeis“rainbowing” itscharge on to the shore for the runways of Hong
Kong'sChek Lap Kok airport.



TheMariekeisatrailing suction hopper dredger that belongsto DEME of Belgium. It wasbuilt by
IHC Holland Dredgers BV to alength of 97.5 m, beam of 21.6 m, draught of 7.1 m. The hopper has
a 5,600 m?3 capacity. The suction tube is 1000 mm in diameter, and it can dredge to 33 m depths.



TheMarieketestsitsdischarge
pumpson itsfirst job in the
Netherlands.

It was built at IHC’s Sliedr echt
shipyard in 2007.



Thissuction pipe of atrailing suction hopper
dredgeisfitted with a submerged pump in order
to boost its efficiency; normal depth are 35 m, but
thispump per mits depthsup to 80 m.



Submer ged electrical suction pumps.



Self-propelled barges can be converted into
a bottom dumping trailing suction hopper
dredges by segmenting portions of the hull.



Two trailer suction dredgeslinked to trench for a gaspipein the
Wadden Sea.



M aximum dredging depth and pump power for trailing suction hopper dredges.



Dredge’sladen speed, maximum draft and suction pipe diameter for trailing suction
hopper dredges.



Blankevoort International Dredging
Company’'strailer dredge “Delta Queen”.

The suction pipe of the 8,000 m3 capacity
hopper isbeing lowered into the sea during
her testing trials.



The Fruhling draghead (at left) for silts, soft claysand loose sands; (at right) the silt
draghead for silts.



The California draghead.



A venturi draghead.



Water jetsattached to the draghead.



Active (cutting) draghead.



2. Bed Leveler dredgers.

Bed levelersare used to (1) move materials a short distance away from the work
areas, or (2) toimprove the efficiency of the dredging operations.



3. Water injection dredges.
Theinjection of water jetsinto certain materialsreduce the soil density to the point
whereit behavesasa liquid and is easily mobilized.







4. Stationary suction dredges.

The stationary suction dredgeisvery similar tothe“trailer” except that it is
anchored whilethe hopper isloaded.



5. Cutter suction dredges.

Most cutter suction dredges have a pontoon type hull structure without propulsion.
However, the larger dredges have a conventional hull and propulsion systems,
Dredging takes place with the dredge anchored and with the aid of spuds (shown
below).



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

Thedredgeisextending
theairport seen in the
far background.

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



Jan deNul’s“Leonardo daVinci”; this cutter suction dredge has 27,524 HP. It is
dredging glacial till for the Storebaelt bridgein Denmark.



Thisisone of two Ellicott International (Baltimore) cutterhead suction dredges
delivered to Vietnam in 1991. Ellicott has been designing and building dredges since
1885. This contract involved two dredges, spare partsand training for M$ 3. The
dredges are operated by Vietham Waterway Construction Co., a gover nment dredging
and construction company that rebuildsirrigation networksin the Mekong River Delta
that weredestroyed 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 dredgeto 6 m.



The |HC Beaver 600 can dredge to 8 m depth.



ThelHC Beaver 600 carriesa 372 KW (506 HP) pump with 390 mm suction and
discharge pipe diameters.



|HC Beaver 1200.



|HC Beaver 3800.



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









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.












6. Dustpan dredges.




7. Grab bucket dredges.

Bucket excavator with dropping bottom hopper and trailing suction dredge.



Royal Boskalisis operating this grab bucket to feed a treatment plant the contaminated
dredged material from a canal in South Willensvaart, Holland.



This ocean-going grab bucket pontoon barge dredgeisdigging a trench to place sections
of theworld’sdeepest sunken tube tunnel. They are emerging here from the dry docks
on the Marmara Sea, east of Istanbul. Thetunnel liesat 60 m of water. Thetunnel is1.4
km long of twin-tubes, carrying a new B$ 3 urban railroad.



9. Hydraulic excavator dredges.

A hydraulic excavator dredge
working for Van Oord.



One of two of Dutra Groups hydraulic excavator dredges, reputed to cut through limestone, shale
and basalt. They cost M$ 12.5 each but failed to perform in Miami-Dade in 2003-2004.



TheDutra Group’s CEO Bill T. Dutrais afourth-generation officer of the family owned
company based in San Rafael, Calif. In 1995-1996 they had gone on a spending spree of M$ 60 of
new dredging equipment and increased their staff to 400. They werethen thethird largest
dredging company in the U.S. with annual revenues of M$ 110 in 1996 compared toM$ 30 in
1986.

They had to file for bankruptcy in 1997. By selling M $20 in equipment, and firing over 200
people, they were able to emerge from bankruptcy on 23 January 1998 in the U.S. Bankruptcy
Court, Oakland, Calif. The company had expanded in the early 1990sinto the East Coast

mar ket by financing their new equipment through debt. Dutra’s chief financial officer, Wilson
Hackworth admitted “their building program wasvery aggressive, and placing all that
equipment on linein two yearsreally strained the revenues of the company”.

Thefirst problems ensued from very low profit marginsin the Port of Oakland. Dutra owed M $
80tothe U.S. National Bank of Oregon. Dutra stopped making $ 500,000 monthly interest
payments and the bank attempted to seize Dutra’s accountsreceivables. Dutra countered by
filing for Chapter 11 bankruptcy protection on 23 January 1997. It implemented strict
accounting and budget controls and cut half of its staff. Dutra’s surety, Safeco I nsurance Co. of
America stuck by the contractor and provided M$ 18.5 in financing. Dutra attempted to pay
back Safeco, but their failurein 2004 to dredge the Port of Miami precipitated them back into
bankruptcy. Safeco lost their trial against Miami-Dade County and paid M$ 24 in damages.

Dutra had bought the“ Antone”, a M$ 17 hydraulic excavator that istheworld’slargest, to
dredge the Port of Oakland. They lost M$ 39 in that job dueto “an underestimate by the U.S.
Army Cor ps of Engineers by more than one million cubic yardsthat required dumping the
material more than 50 miles out to sea”.



A suction head attachment on an excavator in the Twentekanaal in east Holland.



11. Bucket dredges.

Thebucket dredge “ Ajax”. Each bucket has 700 liter s capacity.



12. Jet pump dredges.

ThisThomasHydra-Jet and itsL-36 14" x 12" pump were purchased to upgrade the
dredge Manushkino, based at St. Peter sburg, Russia.



A Hydra-L oader unloading sand from the
Finnish Seainto St. Petersburg’'s River
Port. The sand is processed and sold as
fine aggregate for construction.

TheHydro-Jets assist the suction
efficiency of the pumps dueto the long
suction piping arrangement and high
static lift requirements of the Hydra-

L oaders. The Hydra-Jet isa device
installed in the suction pipe of dredges
through which high pressure water is
introduced into a venturi. The movement
of water through the venturi increasesthe
velocity, resulting in a reduction of
pressure and a partial vacuum.
Atmospheric pressure acts on this partial
vacuum, and forces a mixture of water
and dredged material up the suction pipe.
Thissuction assist increases the percent
solids of the durry, and therefore
increases production of the pumping
system. The Hydra-Jets also aid in pump
priming and helpsreduce cavitation.



Ancillary Equipment




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.



Cutter wheel attachment.



Thisnarrow river dump scow is used for hauling spoil from environmentally sensitive areas
with confined channel access.



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.



A simple shore connection for the dischar ge pipeline.



A pontoon or barge tender.



Thelaunch type tender.



Two launch tender servicing a fully electrical IHC Beaver 600.



Advanced Equipment




Monitoring the limits of suspended sediment concentrations, turbidity, dissolved
oxygen, salinity, current velocity and temper ature are the main parameter sthat
dredgersneed to maintain environmental quality controls. These can be accomplished
using the ADCP (acoustic Doppler current profiler).



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.



High Efficiency Cutter Pumps.

A new seriesof high efficiency dredge pumps are
ideal for difficult material that rangesfrom hard
rock and cemented sandsto clays. This has been
attained by increasing the passage of the pump
and the cutter head. Asseen in thefigure at left,
stoppage of the dredge pump meansa delay in
the entire dredging oper ation.

The high efficiency pumps for medium sized
cutter heads combine a very large ball passage
(seetheresults on the next slide) with a low Net
Present Suction Head Required (NPSHR):

- Ball passage was designed to 50% of the
suction diameter;

- NPSHR below 30 -35 kPa at max. flow;

- Maximum efficiency above 85% around the
wor king point;

- Differential head above 550 kPa.






IHC’sdredger with articulated legs.



The crawl-cat (top) and roll-cat (bottom) by IHC Holland.



The Future of Dredoing (submerged rigs that are remotely controlled).










Questionnaire for the Dredger to Optimize the Choice of Equipment:






