
26 september 2011 

Challenge the future 

Delft 
University of 
Technology 

MTP101 
Algemeen plan 

Hans Hopman 



2 

General Arrangement 

Factors 

• Main purpose of the ship 

• Transport ships: cargo stowage arrangement / loading/unloading 

• Passenger ships: cabins, public rooms, services 

• Service ships: efficient performance of service functions 

• Aesthetics 

• Carrier platform:  

• meting deadweight, capacity, and speed requirements; stability, trim, 

seakeeping and manoeuvrability 

• Structural & safety considerations:  

• frame spacing; ends and sides of deckhouses to line up with hull 

structure (bulkheads & deck longitudinals etc.) 

• Protection / access / escape / human factors etc. 

• Minimum building and operational costs 
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Missie(s) 
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Payload – equipment 

 



5 

Operationeel profiel 
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Genereren concepten 
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Functies – functionele systeemeisen 
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Systeem specificaties (per concept) 
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Displacement 
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Arrangements 
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General Arrangement 

Space allocation Cargo ship 

• Cargo spaces 

• Loading / unloading gear 

• Machinery room / propulsion 

• Deckhouse / accommodation 

• Galley / dining rooms / dry & 

refrigerated stores / stairs, 

lifts 

• Lifeboats 

• Anchoring, towing & mooring 
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General Arrangement 

Space allocation Cargo ship 

Deckhouse: 

• Support of and safe access to wheelhouse / navigation & 

communication systems with maximum visibility 

• Provide comfortable / safe working and hotel facilities for the crew 

• Accommodating / access to related systems 

• Minimum construction costs 

• Easy maintenance 
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Deck house / work spaces 
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General Arrangement 

Mooring arrangements 
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Mooring deck 
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Propulsion system  

Cross Section 
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Propulsion system  

Longitudinal Section 
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Propulsion system  

Longitudinal Section 
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SOLAS 

Chapter V – Safety of Navigation 
Functional Areas (guidelines IMO MSC 982) 

As per 1 July 2002 

Ships of not less than 55 m in length, as defined in regulation 2.4, constructed on or after 1 July 1998, shall meet the following 
requirements: 

 
1. The view of the sea surface from the conning position shall not be obscured by more than two ship lengths, or 500 m, 

whichever is the less, forward of the bow to 10 degrees on either side under all conditions of draught, trim and deck cargo; 
 

2. No blind sector caused by cargo, cargo gear or other obstructions outside of the wheelhouse forward of the beam which 
obstructs the view of the sea surface as seen from the conning position, shall exceed 10 degrees. The total arc of blind 
sectors shall not exceed 20 degrees. The clear sectors between blind sectors shall be at least 5 degrees. However, in the 
view described in 1, each individual blind sector shall not exceed 5 degrees; The ship’s side shall be visible from the bridge 
wing; 
 

3. The height of the lower edge of the navigation bridge front windows above the bridgedeck shall be kept as low as possible. 
In no case shall the lower edge present an obstruction to the forward view as described in this regulation; 
 

4. The upper edge of the navigation bridge front windows shall allow a forward view of the horizon, for a person with a height 
of eye of 1,800 mm above the bridge deck at the conning position, when the ship is pitching in heavy seas. The 
Administration, if satisfied that a 1,800 mm height of eye is unreasonable and impractical, may allow reduction of the height 
of eye but not less than 1,600 mm; 
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SOLAS 

Chapter III part B  
Part B – Section I 
“Passenger ships and Cargo ships” 

 
• Lifebuoys 

 
 
• Lifejackets 
 
 
• Immersions suits and anti-exposure suits 
 
 
• Survival craft: 

• (partly) enclosed lifeboats (free-fall launched) 
• Inflatable / rigid life rafts (or Marine 

Evacuation System) 
• Passenger ships: marshalling life rafts by  

lifeboats/rescue boats 
 
 
• Rescue boat   
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Ro-Ro carrier / ferry design 
• Lading rollend (wielen) op en van boord: 

• Capaciteit: aantal voertuigen x standaard maat/gewicht 

• Lane meters x bruto breedte (2,80 – 3,00 m bij vrachtauto’s) 

• Belasting: wheel print / axle load 

• Bruto vrije hoogte (ferries: viaducthoogte) 

• “Volumekritisch ontwerp”(~ s.g. lading < 0,77 t/m3) 

• Laad- en losmogelijkheden: stern-, side- en bow-ramps 

• Interne ramps (vast / beweegbaar (helling ca. 1:10)); liften 

• Extra ruimte ventilatie: 10 (op zee) – 20 (in haven) luchtwisselingen 

• Stabiliteitseisen! 

• Typen: 

• Ro-Ro carriers (Con-Ro carrier) 

• Ro-Ro passenger ferries (RoPax) / cruise ferries 

• Car carrier 

• Train ferry 
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Ro-Ro vessels 
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RoRo carrier (Con-Ro) 

Significant ships 2007 
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RoRo carrier (2) 

Significant ships 2007 



25 

RoRo freight ferry 

Significant ships 2007 
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RoRo freight ferry (2) 

Significant ships 2007 
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Car / truck carrier 

Significant ships 2007 
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Car / truck carrier 

Significant ships 2007 
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General arrangement 

RoRo equipment 
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General arrangement 

RoRo equipment – external ramps 
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General arrangement 

RoRo equipment – internal ramps 
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General arrangement 

RoRo equipment - elevators 

Scissors elevator Side door pallet elevator 
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Liftable car decks Hoistable car decks 

General arrangement 

RoRo equipment – movable car decks 
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Propulsion system  

Exhaust systems Air inlets /-outlets 
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Container ship design 

• Lading in containers (standaardafmetingen) 

• Lift-on – lift off / luiken 

• Capaciteit: aantal TEU (20’ equivalent) 

• Soorten containers (20’, 40’, 45’, high cubed, etc.) reefers (E-power!) 

• Aantal posities (incl. transport lege containers)/  

• Aantal homogeen beladen (a 14 ton/TEU); 

• “Volumekritisch ontwerp” (~ s.g. lading < 0,77 t/m3) 

• Ballastwater t.b.v. maximaliseren TEU-capaciteit 

• Constructie: torsie > box girders  

• Soms eigen laad- en losgerei (kranen) 
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Container Ship Evolution 

Container ships today 
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Containers  

Types & Dimensions (ISO since 1964) 

20’x8’x8’ / 20’x8’x8’6” 

40’x8’x8’,6” 

40’x8’x9’6” (high cubed) 

Freight containers A, B, C, D etc. are 8' high. If the 
containers are 8'6" high, the letters are doubled to give AA, 
BB, CC, DD, for example. 
  
Container dimensions as stipulated in DIN/ISO 668 or DIN 
15190, Part 1 

For detailed information on containers, see: 

www.containerhandbuch.de 
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Containers 

Types & Dimensions (2) 

40’ 
Open top 

40’ reefer 

53’ 

20’ liquid 

49’ 

45’ 
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Containers  

Lashings (2) 
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Containers 

Cargo systems 
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Containers  

Types & Dimensions (3) 
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Ship Design 

TEU capacity 

containerschip

• Breadth = n rows• TEU + 2•side construction 

• Depth = m tiers • TEU + Hdb + hatch cover + margin-walking height 
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Ship Design 

TEU Cell Guides 

Typical margins inner cell guide dimensions: 

• Longitudinally: 38 mm 

• Transversally: 25 mm 

 

Example: 

• Cell guide: 60x120x10 mm 

• Distance between containers of 2500mm wide: 

   85 mm (margin 12.5 mm) 

• Distance between containers of 2438 mm  wide: 

   147 mm (margin 43.5 mm) 

• hartafstand naaste rijen: 326 mm 

• hartafstand rijen: 2259 mm 

Top view container cell guide 
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Ship Design 

TEU Cell Guides (2) 

Movable cell guides Fixed cell guides 

Standard cell guide 
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Dwarsdoorsnede t.p.v. cell guides 
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Container Ship Evolution 

1036 TEU Feeder 
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Container / multi purpose cargo ship 
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Container Ship Evolution  

ULCV / Malacamax 

Emma Maersk 2006 
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Container / multi purpose cargo ship 

Significant ships 2007 
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Bulk Carrier design 

• Lading: losse lading in bulk 

• Ertsen, kolen, cement, mineralen, graan 

• Belading in tonnen en/of m3 

• “Deplacementsschepen” (gewichtkritisch: ~s.g. lading > 0,77 t/m3) 

• Laden en lossen mbv (eigen) kranen met grijpers / pijpen / lopende 

banden etc. 

• Hopper tanks i.v.m. stabiliteit en lossen  

• Extra ballastcapaciteit t.b.v. compenseren zwaartepunt en/of 

beladingsgraad (minimum diepgang boeg en t.p.v. de schroef) 
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Bulk carriers 



52 

Grootspantdoorsnede Bulk carrier 
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Setting Design Requirements 

Design constraints - dimensions 
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Bulk carrier 

Significant ships 2008 
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Bulk carrier 

Significant ships 2008 
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Bulk carrier (Newcastlemax) 

Significant ships 2007 
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Bulk carrier (Newcastlemax) 

Significant ships 2007 
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Bulk carrier “self discharging” 

Significant ships 2008 


