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July 2008

A bulkhead is 7m high and is flooded to a height of 6.1m with seawater on one side only.
Calculate EACH of the following:

a) The hydrostatic pressure at the base of the bulkhead

b) The hydrostatic force on the circular access door 740mm in diameter having its centre situated 5.9m down from

the top of the bulkhead
Density of seawater 1025kg/m?

December 20, Qu 7

a) Determine the thrust load in MN on a cofferdam bulkhead 25m vside by 26m deep vhen flooded vvith saltwater of
density 1025kg/m* on one side only. (4)

b) Determine the gauge pressure, in bar, at the lowest point on the bulkhead (4)

December 19, Qu 7
A ship’s compartment becomes flooded wvith sea water. It has a bulkhead 7m wide by 8m deep.
Determine each of the following:

a) The pressure on the bulkhead at its lowvest point
b) The thrust on the bulkhead

(3)
(3)

Note: sea water density is 1025kg/m?
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March 19, Qu 9

A canal gate is approximately 24m wide and is flooded to its top edge, on one side only, with water of density 1005 kg/m3.
Calculate EACH of the following:

a) the height of the gate, given that the thrust under the flooded condition is 29 MN; (6)

b) the pressure at a point 2.5 m from the base of the gate. (2)

A tank with a base area of 3.5m? is 3.7m deep and is two thirds full of water of density 1019 kg/m?.

Determine EACH of the following:
(a) the pressure on the bottom of the tank; (3)

(b) the thrust load on the bottom of the tank when the tank is completely filled and the water rises 1.8m up the
sounding pipe. (5)

7. A potable water tank shares a bulkhead with the engine room. The common
bulkhead is 4 m high and 4 m wide. The amount of water in the tank is

measured using a pressure transducer in the base of the tank. The density of
water is 1000 kg/m’.

Determine EACH of the following:

(a) the thrust on the bulkhead when the tank is filled to within 0.5 metre of
the top; (4)

(b) the pressure indicated on the transducer, in kilopascals, when the tank is
half full. (4)
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Section B

y (a) Determine the thrust load in MN on a cofferdam (bulkhead) 25 m wide by
26 m deep when flooded with seawater of density 1025 kg/m? on one side
only. (4)

(b) Determine the gauge pressure, in bar, at the lowest point on the bulkhead. (4)

September 2006

A box barge 42m long and 16m beam floats in water of density 1021 kg/m?.

Calculate EACH of the following:

a) The draught of the barge if the displacement is 1540 tonne

b) The pressure on the outer bottom plating when the barge is floating at the draught in (a)
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Section B

A wooden beam is 3 m long x 20 cm wide x 75 mm deep and floats horizontally
in sea water of density 1025 kg/m?.

Calculate the height of wood above the water surface (freeboard) given that the

wood has a density of 750 kg/m’. (8)

Section B
7. Asolid block of wood is 2 m long x 90 cm wide x 50 cm deep and floats in sea
water of density 1025 kg/m’.

Calculate the height of block above the water surface (freeboard) given that the
wood has a density of 750 kg/m? and that it floats horizontally. (8)
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11. A plank of wood is 4.88 m long x 25.8 cm wide x 175 mm deep and floats
horizontally in calm water. Take the water density as 1010 kg/m?® and the
density of wood as 710 kg/m’

Calculate the maximum mass that could be supported on this plank without it
sinking. (8)

10. A crate 6 m long x 2 m wide x 2 m high is lost overboard. The crate has a
mass of 9 tonnes and floats horizontally and upright in sea water of density
1025 kg/m’. Assume the crate is waterproof.

Calculate the height of the container above the water surface. (8)

8. A standard shipping container 12.192 m long x 2.438 m wide x 2.591 m high. It
has a mass of 29 tonnes. The container is lost overboard and floats on its side in
sea water of density 1025 kg/m’.

Calculate the height of the container above the water surface. (8)
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12. A barge, which can be considered to be a rectangular box has the dimensions
20m x 6 m x 3.5 m with a mass of 64 tonnes. The barge is loaded with

250 tonnes of coal and lowered into a river.

Calculate the height of the barge above the water surface (freeboard) given
that the river water has a density of 1005 kg/m’ and that the barge floats

horizontally. (8)

8. An oil bunker tank shares a bulkhead with the engine room. The common bulkhead
is 8 m high and 4 m wide. The amount of oil in the tank is measured using a pressure

transducer in the base of the tank.
Calculate EACH of the following:

(a) The thrust on the bulkhead when the tank is filled to within 1 m of the top;
(3)

(b) The pressure indicated by the transducer in kilopascals, when the tank is half full.

3)

Note: The density of oil is 990 Kg/m’
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A single oil tank in a ship is 10 m wide and 17 m deep. The tank is empty with
seawater outside. The tank is then filled to the top with crude oil of density

850 kg/m?’, assume any change in draft is negligible.
Calculate EACH of the following:

(a) The pressure on the bulkhead, at a point 8.5 m belpw the water surface before the
tank is filled with oil; (3)

(b) The resultant force on the tank bulkhead when the tank is filled. (5)

Note: Sea water density = 1025 kg/m’  g=9.81 m/s*

1.

A ship has a displacement of 12000 tonnes. It floats in sea water of density
1025 kg/m’.

Two double bottom fuel tanks measuring 10 m long x 4 m wide x 2.1 m deep
are positioned equally either side of the centre line.

These tanks are now completely filled with sea water.

Calculate the change in position of G, in both magnitude and direction, given
that the initial KG = 4.1 m. (8)
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December 20, Qu 7

a) Determine the thrust load in MH on a cofferdam bulkhead 25m viide by 26m deep when flooded vrith saltwater of
4)

density 1025kg/m? on one side only.
b) Determine the gauge pressure, in bar, at thlovest point on the bulkhead ) {4)
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December 19, Qu 7

A ship's compartment becomes flooded with sea water. It has a bulkhead 7m wide by 8m deep.

Determine each of the folloving:

@)  The pressure on the bulkhead at its lovest point {3)

b)  The thrust on the bulkhead 5)

Hote: sea water density is 1025kg/m?
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\March 19, Qu 9
A canal gale is apgroximately 24m wide and is Mooded vo its top edee, on ane side anly, with water of density 1005 kg fm?,

Calculate BACH of the folloving:

a)  the height of the gate, given that the thryst wnder the flooded condition is 2% MH; {6}
—
) the presare ala point 2.5 m (o the base of the gate. 12}
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A tank with a base area of 3.5m? is 3.7m deep and is two thirds full of water of density 1019 kg/m3,

Determine EACH of the following
(a) the pressure on the bottom of the tank (3) [
(b} the thrust load on the bottom of the tank when the tank is completely filled and the water rises 1.8m up the
sounding pipe. (5)
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7. A potable water tank shares a bulkhead with the engine room. The common
bulkhead is 4 m high and 4 m wide. The amount of water in the tank is
measured using a pressure transducer in the base of the tank. The density of
water is 1000 kg/m’.

Determine EACH of the following:

(a) the thrust on the bulkhead when the tank is filled to within 0.5 metre of
the top; (4)

(b) the pressure indicated on the transducer, in kilopascals, when the tank is
half full. (4)
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September 2006
A box barge 42m long and 16m beam flaats in water of den;\'t
Calculate EACH of the following:

a) The draught of the barge if the displacement iz 1540 tonne
b}  The pressure en the cuter bottom plating when the barge i floating at the draught in (a)
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Section B

7. Awooden beam is 3 m long » 20 em wide x 75 mm deep and floats horizontally
in sea water of density 1025 kg/m>

Caleulate the height of wood above the water surface (freeboard) given that the
wood has a density of 750 kg/m?. 8)
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tion B

water of density 1025 kg/m’.

wood has a density of 750 kg/m® and that it floats horizontally.

7. Asolid block of woed is 2 m long x 90 cm wide x 50 cm deep and floats in sea

Calculate the height of block above the water surface (freeboard) given that the

(8)
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11. A plank of wood is 4.88m long x 25.8cm wide x 175 mm deep and floats
horizontally in calm water. Take the water density as 1010 kg/m® and the
density of wood as 710 ka/m’

Calculate the maximum mass that could be supported on this plank without it
sinking. — — 8)
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10, Acrate 6 mlong x 2 m wide x 2 m high iz lost overbeard. The crate has a

mass of 9 tannes and floats harizantally and upright in sea water of density
1025 kg/m”. Assume the crate is waterproof.

Calculate the height of the container above the water surface.
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&. A standard shipping container 12.192 m long x 2.438 m wide x 2.5%1 m high. It
hai a mass of 19 tonnes. The container iz last overboard and float: an itz side in
sea water of density 1025 kg/m’,

Calculate the height of the container above the water surface. a)
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12. A barge, which can be considered to be a rectangular box has the dimensions
20m x & m x 3.5 m with a mass of &4 tonnes. The barge is loaded with
250 tonnes of coal and lowered into a river.

Calculate the height of the barge above the water surface (freeboard) given
that the river water has a density of 1005 ka/m’ and that the barge floats
horizontally. (8)
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