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What is Offshore & Dredging Engineering?

Offshore & Dredging Engineering
covers everything at sea that does no
have the purpose of transporting
goods & people and no fishery.
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Dredging Engineering
Dredging, Deep Sea Mining & Trenching
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Subsea Engineering
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Global Market Drivers
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Developments, World Trade

Ports & waterways. recurring maintenance, deepening &

extension & capital works
Worldwide Container Throughput 1990-2015 (mIn TEU)

1990 1995 2000 2005 2010 2015
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Developments, World Trade
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Developments, Energy
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Developments, Energy
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Developments, Energy (Oil)

Trade flows worldwide (million tonnes)
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Developments, Energy
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Developments, Urban Development

Y
(=]

Population (Billions)
O =2 N W & h & N @ ©

1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

Dl Unisersliy oF TSEhnoIo0y Delft University of Technology — Offshore & Dredging Engineering

Offshore & Dredging Engineering



Developments, Urban Development
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Developments, Urban Development

e Creation of new land in sea
e Coastal and riverbank protection
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Developments, Tourism
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Creation of new land in sea
Beach extensmn & replenlshment
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Developments, Tourism
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Offshore Moorings
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Subsea Engineering
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Pieter Schelte Allseas
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Pieter Schelte Allseas
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Decommisioning
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Equipment
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The Past
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The Past/The Present
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The Present
(The Mashour, Suez Canal P.A.)
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D’Artagnan (28.200 kW, 6000 KW)
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A Rock Cutter Head
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A Rock Cutterhead
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A Bucket Wheel Dredge
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A Bucket Wheel Dredge
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Gerardus Mercator, Jan de Nul
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The Present
(Gerardus Mercator, Jan de Nul)
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The Christobal Colon (46000 m#*3)
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The Volvox Terranova Rainbowing
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A Drag Head
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The Present, A Backhoe

Van Oord Z
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The New York (Great Lakes)
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A Clamshell Dredge
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The Present
(The Chicago, Great Lakes)
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The Chicago
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A 45 m3 Clamshell
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A Hydraulic Clamshell
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Cable Trenching

e e i et i i 2

Dl Unisersliy oF TSEhnoIo0y Delft University of Technology — Offshore & Dredging Engineering

Offshore & Dredging Engineering



The Digging Donald

a4
TUDelft

Dl Unisersliy oF TSEhnoIo0y Delft University of Technology — Offshore & Dredging Engineering

Offshore & Dredging Engineering




A Rock Trencher
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A Set of PDC Cutters
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PDC Bits
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Dry Mining
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A Tunnel Boring Machine
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An Integrated TBM
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An Integrated TBM
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The World’s Largest Digging Machine
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Deep Sea Mining
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Deep Sea Mining
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Deep Sea Mining
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Deep Sea Mining
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Deep Sea Mining

Formation of black smckers

Black smoker

Ocean floor i A Mineral deposits

Superheated
water

Heat from
magma below
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Deep Sea Mining
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Deep Sea Mining
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Deep Sea Mining

SOLWARA 1 PROSPECT, EL 1196
BATHYMETRY AND ELECTROMAGNETICS
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Deep Sea Mining

OceanflORE
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Deep Sea Mining
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Deep Sea Mining
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Deep Sea Mining
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Deep Sea Mining

Delft University of Technology Delft University of Technology — Offshore & Dredging Engineering

Offshore & Dredging Engineering




Deep Sea Mining
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Deep Sea Mining
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Deep Sea Mining
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Questions?
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Sources images

[1] Off shore platform, source: Castrol (Switzerland) AG

[2] Off shore platform, source: http://www.wireropetraining.com

[3] Source: unknown

[4] Concrete island drilling system (CIDS), Beaufort Sea. Credit: BOEMRE.

[5] Types of Turbine Foundations, source: NREL.

[6] Pipeline and Riser Capabilities, source: Offshore Pipelines and Risers (OPR).
[7] How deep sea mining works, source: Nautilus Minerals.

[8] Cutter suction dredger "d’Artagnan®, source: SDI/DEME.

[9] Chevron’s Kuito field, courtesy: Chevron Overseas.

[10] Container terminal Singapore, source: unknown.

[11] Arctic engineering, source: Royal Boskalis Westminster.

[12] Hong Kong’s Chek Lap Kok Airport, source: ReoCities.com.

[13] Juron Island and Tuas, Singapore. Source: Google Earth.

[14] Source: World Tourism Organization.

[15] Cruise ship, source: ID cruises & Tours.

[16] Dubai Water Front, source: Al Fara‘a Properties.

[17] Dubai’s The World, source: TEN Real Estate.

[18] Palm Island Dubai, source: unknown.

[19] Offshore moorings, source: LOC Marine & Engineering Consultants

[20] Subsea engineering, source: SBS International Ltd.

[21] Hydraulic clamshell with propellors, source: IHC Holland.

[22] Subsea mining, source: IHC Holland.

[23] Source: IHC Holland

[24] Manual dredger, F.X. d’Arles de Liniere, 6 april 1761. Source: National Archive, archive ‘Staten van Holland’
[25] Bucket wheel, source: Froléens konversationslexikon vol. II, p. 780-781 (Stockholm 1914)
[26] BLD Bucket dredger, source: IHC Beaver Dredgers.

[27] Cutter-suction dredger Mashour, source: IHC Beaver Dredgers.

[28] An artist impression of a rock cutter head, source: IHC.
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Sources images cont’d

[29] Hopper dredge, source: Jan de Nul Group.

[30] Biggest hopper dredge “Cristobal Colon”, source: Jan de Nul Group.

[31] Drag heads, source: Vosta LMG India Ltd.

[32] Line art drawing of a dredge, source: Pearson Scott Foresman/Wikimedia Foundation.
[33] Clamshell dredger, source: Marmaray.

[34] Digging Donald, source: Allseas.

[35] Rock trencher, source: Rocksaw Atlantic NL Inc.

[36] PDC bits, source: HelianShi FuLiang Dril Manufactury.

[37] PDC cutters, source: unknown.

[38] Continuous miner, source: Sandvik.

[39] Asphalt milling machine cutting drum, source: unknown.

[40] Tunnel boring machine, source: DM Multimedia.

[41] Integrated Tunnel Boring Machine of D.U.M.B., source: unknown.

[42] Double shield TBM, source: Herrenknecht.

[43] The Westerschelde tunnel boring machines (TBM), source: roadtraffic-technology.com.
[44] Bagger 288 by Krupp, the world's largest excavator. Source: unknown.

[45] Deep sea mining, source: TUDelft/THC Merwede.

[46] Deep sea vents map, source: Tivey, Oceanogr. magazine, Vol. 20, No. 1, 2007.
[47] Formation of Black Smokers, source: Bergensis University.

[48] Hydrothermal vents, source: Woods Hole Oceanographic Institution (WHOI).
[49] Black smoker, source: Woods Hole Oceanographic Institution (WHOI).
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