Part B – Paper 1 – General Ship Knowledge (3 hrs, 50% pass)

Function (1) : Controlling the operation of the ship and care for persons on board at the operational level

Competence : Maintain seaworthiness of the ship

Criteria : Actions to ensure and maintain the watertight integrity of the ship are in accordance with accepted practice. Stability conditions comply with the IMO intact stability criteria under all conditions of loading.
Ship Construction

1. General knowledge of the principal structural members of a ship and the proper name for the various parts.
1. Bracket – support the girder, etc

2. Bulkheads – a vertical partition between compartments

3. Center girder – In lieu of longitudinal, provide longitudinal strength

i. Longitudinal framing in DB –
4. Floor – A vertical athwartships member in way of the double-bottom. It will run from the center girder out to the margin plate on either side of the vessel.
5. Frame – Internal support member for the shell plating. Vessel may be framed longitudinally or transversely.

6. Gusset – triangular plate for joining angle bar to a plate

7. Intercostals Side girder – A side girder in the fore and aft line sited either side of the keel. Integral connection with the tank top and the ship’s bottom plating and rigidly connected by floors
8. Keels – center line plate from stem to the stern frame.

i. Flat plate keels – Generally used keel. Center girder is attached to the keel and inner bottom plating by continuous welding and no scallops permitted

ii. Duct keels – a form of flat plate keel with tow center girder. Often fitted between collision bulkhead and forward engine room bulkhead to provide tunnel for pipes and additional buoyancy.

9. Lightening holes – holes cut into floors or intercostals to reduce weight and to provide access to tank areas

10. Longitudinal – A fore and aft strength member connecting the athwartships floors. It must be continuous for ship > 215m. Additional longitudinal are to be found in pounding area
11. Margin plate – a fore and aft plate sited at the turn of the bilge. The upper edge is normally flanged to allow connection to the tank top plating, while the opposite end is secured to the inside of the shell plate by an angle-bar connection. It provides an end seal to the double bottom tanks, having all the floors joining at right angles, up to the collision bulkhead.

12. Panting beams – athwartships members in the forepart introduced to reduce the in & out tendency of the shell plating, caused by varying water pressure on the bow.

13. Panting stringers – internal horizontal plates secured to the shell plating and braced 撐牢 athwartships by the panting beams.

14. Scantlings – used to indicate the thickness of plates, angles and flanges.

15. Sheer strake – the continuous row of shell plates on a level with the uppermost continuous deck.
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2. Basic ship types. Ship propulsion systems.
3. Hull nomenclature術語, main dimensions and tonnages, on-board plans and drawings.
A. Plans and drawings – to show the main details of outline and construction
i. general arrangement - general layout of the ship

ii. capacity plan – hold and tank dimension and capacity

iii. Damage control plan – ship sub-division layout to assess the survivability of the ship in case of emergency.

iv. Shell expansion plan – illustrate both the side and bottom plating as a continuous whole and shows the numbering of plates and lettering of plate strakes for reference purposes.

v. stowage plan – cargo stowage arrangement

vi. ballast system plan – ballast system and piping arrangement

vii. bilge system plan - bilge system and piping arrangement

viii. LSA and FFA plan - show the arrangement of LSA and FFE, fire control plan shall be endorsed and approved by classification society
ix. stability booklet – ship’s stability information

x. cargo securing manual,
xi. Sheer plan – an elevation which shows the fore and aft outline of the ship, the contour of stem and stern., the sheer of the decks, the arrangement of superstructures, etc
4. Past exam questions
1. Describe the circumstances which cause panting and pounding stresses. (1991, 1994)
i. Panting stresses is an in and out motion of the plating in the bows of a ship and is caused by unequal water pressure as the bow passes through successive waves.
ii. Pounding stresses is exist when ships is pitching. Ship’s bows lift clear of the water and come down heavily. It causes damage to the bottom and girder at the bow.
2. Sketch a transverse section through the forward part of a large cargo vessel, showing the structural arrangements which resist the stresses in (1). (1991, 1992, 1994)
i. Panting stress
· Tiers of panting beams are fitted forward of the collision bulkhead below the lowest deck. These are similar to deck beam and are connected to frames by beam knees, but are only fitted at alternative frames. Tiers of beams are spaced 2 meters apart vertically and supported by wash plates or pillars.
· Panting stringers, similar to deck stringers, are laid on each tier of beams. 

· To stiffen the joint between each beam and the inner edge of the stringer, the plate edge may be shaped or gussets fitted.

· At intermediate frame without beams, the stringer is support by a beam knee of half its depth.

· At fore ends, the stringers are joined by flat plate called “Breasthooks”.
ii. Pounding stress is resisted by strong cellular double bottom. For a large cargo vessel, longitudinally framed bottom is used.
· The outer bottom plating covering the flat of the bottom must be thickened.
· The connections of the shell and inner bottom girder-work are made stronger
· Plate floors are fitted at alternate frames

· Longitudinal are stronger than normal

· Side girders are no more than 2.1 meters apart.
3. Sketch a longitudinal section of a bulk carrier, showing and naming all the main compartments. // Explain the reasons for this arrangement of compartments. (1990)
i. Large, clear holds without tween deck – to load and discharge cargo quickly

ii. Large hatches with steel covers for safety

iii. Engine place aft

iv. Topside tank – enable water ballast to be carried high up to reduce GM

v. Sloping side tanks at the bilge – assist in handling bulk cargo since it helps the self-trimming of cargo
4. List the structural members of a ship which are designed to resist the main longitudinal stresses in a ships hull. // State briefly how structural continuity is maintained in these members to enable them to perform their designed function. (1990)
i. Longitudinal stress: hogging, sagging

ii. Longitudinal work in the double bottom:
· Deck stringer and sheer-strake thicken

· Deck girder and longitudinal bulkhead

· Special steel for sheer-strake and bilge strake

· Longitudinal frames and beams in the bottom and under the strengthen deck

· Stress is greatest amidships, so strengths of the parts is made greater amidships
iii. Hull is strengthen at about the half-depth of the ship to resist the shearing stress

It is useless to make one part very strong if an adjacent part which has to resist the same stress is weak. Hence, it is important to maintain structural continuity

When material has to be cut away, compensations must be made to preserve continuity of strength. Square corners should be avoided as far as possible since it has been found that these are always a source of weakness.

Parts which are very strong compared to the neighboring parts should not be ended suddenly, as there would be a tendency for them to tear away where they end. They should be gradually tapered off 逐漸變細 and merge into the weaker parts.
5. List the functions of : bilge wells, stern tubes (1991)
i. Stern tube: to support the shaft and to make a watertight joint where the shaft enters the hull.
· Steel tube. The fore end with flange bolted to after peak bulkhead and a large nut in aft end

· Inside tube, a brass bush which has grooves in it

· Strips of lignum vitae in grooves act as bearing for shaft

· Studding box to prevent water getting into hull

ii. Bilge well: when the cellular double bottom extends out to the ship’s side there are no proper bilges. In this case the holds drain into bilge well, which are sunken compartments in the double bottom. It is to collect water from rain, cargo sweat, ship sweat, refrigerated container water, etc
6. Sketch a cross section of a rudder carrier. (1991,1994)
7. Sketch a transverse midship section of a general cargo ship constructed on a combined framing system. List the functions of longitudinal framing. (1992)
Functions of longitudinal framing: Resist hogging and sagging, water pressure, pounding, dry-docking and shear stresses.

8. Draw a sketch showing the contact between a steel hatch cover and the hatch coaming indicating how watertightness is achieved. (1992,1997)

i. The lower rollers are mounted on an eccentric bush which enables them to be raised or lowered. This enables the hatch covers to be raised for rolling and stowage, or lowered so that they can be secured and made watertight.

ii. The hatches are made watertight by rubber jointing, being pull down by cleats and cross-joint wedges.

9. Sketch a longitudinal section of a VLCC showing and naming all the main compartments. Explain the reasons for this arrangement of compartments. (1993)

10. List the functions of floors and double bottoms in a general cargo ship. (1993,1994)

Floor: resist water pressure, dry-docking stresses, heavy weights, local stresses, racking, vibration and pounding.

Double bottom: resist pounding, etc
11. Draw a sketch showing the layout of the bilge piping arrangement in a general cargo ship with the engine room amidships. // Explain the reason for separate pipelines to each bilge. (1993,1995)

i. Not pass through deep tank, double bottom tanks and oil fuel bunkers
ii. Bilge pipes are fitted with non-return valve to avoid hold flooding

iii. Suction are usually placed at the aft end of each hold since ship normally trim by the stern and water can be collected at the aft end of the bilges

iv. Separate pipelines to each bilge since:

12. Sketch a transverse section through a cargo vessel showing and naming the structural members which resist: Racking stresses and Water pressure. (1995)
iii. Racking – Resisted by tank side brackets and beam knees. Also, transverse bulkhead, web frames or cantilever frames, floor, shell plating and pillar. (Ship racked by wave action or rolling. Stresses come on the corners.)
iv. Water pressure – Resisted by bulkheads and by frames and floors, also beam, deck, longitudinal girder, pillar and shell plating (water pressure push-in the side and bottom of ship)
13. List and briefly describe the main drawings and plans available on board ship. (1995)

i. See section 3
14. Draw sketches showing the transverse stresses which can be exerted on a ship’s hull and name the structural members which resist these stresses. (1996)

15. Sketch and list out the various part of a general dry container. // Describe the various types of container, their sizes, and their usage. // State the precautions that should be observed on Container Stowage before and after operations in a cellular container ship. (1996)

16. List the function of : longitudinal bulkheads and longitudinal framing (1996)

17. Sketch a transverse section of a double bottom tank in way of a bracket floor, naming the main structural members. (1996)

18. Sketch a transverse midship section of a general cargo ship constructed on a combined framing system. // List the three basic types of ship construction. (1997)

i. Transverse system – closely spaced transverse frames to hold the planks支架/厚木板 together so that the seams 接縫 could be caulked 填...以防漏. It provides considerable transverse strength to resist the racking stress. Mostly for small ship and sailing ships

ii. Longitudinal system – has longitudinal frame at the bottom, sides and decks, supported by widely spaced transverse web. Strong longitudinal strength resists hogging and sagging stresses for long ships. 

iii. Combination system – longitudinal frames in the bottom and strength deck, transverse frames on the ship side where longitudinal stresses are smaller. Plate floor and transverse beams 橫梁 are fitted at intervals to give transverse strength.

19. Sketch a transverse section of a double bottom tank in way of a plate floor. (1997)
