
Fluid Properties 

• A cylinder 2.2 m in diameter and 3.3 m long supported as shown in Fig. retains water on one side. If the cylinder weighs 165 kN, calculate 
the vertical reaction at L and horizontal reaction at M. Neglect the frictional effects.

• Radius of cylinder

• = 2.2 /2=1.1 m

• Length of cylinder = 3.3 m, Weight of cylinder = 165 kN

• The horizontal component of the resultant hydrostatic force

• acting on the gate is the horizontal force on the projected

• area of the curved surface on a vertical plane.

• i.e. PH = Hydrostatic pressure force on the curved area LSN

• projected on the vertical plane LON,

• The vertical component of the resultant hydrostatic force is the weight of water supported by the curved surface LSN which represents a 
semicircle.  PV = w × volume of surface LSN
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Fluid Properties 
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Lecture -00 BUOYANCY 
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A solid body dropped into a fluid will sink, float, or remain at rest at any 

point in the fluid, depending on its average density relative to the density 

of the fluid.
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The buoyant forces acting on a solid body submerged in a fluid and on a fluid body of the same shape at the same depth are

identical. The buoyant force FB acts upward through the centroid C of the displaced volume and is equal in magnitude to the weight

W of the displaced fluid, but is opposite in direction. For a solid of uniform density, its weight Ws also acts through the centroid, but

its magnitude is not necessarily equal to that of the fluid it displaces. (Here Ws . W and thus Ws . FB; this solid body would sink.)



Fluid Properties 

• A fluid exerts an upward force on a body immersed in it. This force that tends to lift the body is called the buoyant force and is denoted

• by FB.

• The buoyant force is caused by the increase of pressure with depth in a fluid.

• “The buoyant force acting on a body of uniform density immersed in a fluid is equal to the weight of the fluid 

displaced by the body, and it acts upward through the centroid of the displaced volume.”

• The magnitude of the buoyant force can be determined by Archimedes’ principle

• “When a body is immersed in a fluid either wholly or partially, it is buoyed or lifted up by a force which is equal to the weight of 

fluid displaced by the body.”

• For floating bodies, the weight of the entire body must be equal to the buoyant force, which is the weight of the fluid whose

volume is

• CENTRE OF BUOYANCY

• The point of application of the force of buoyancy on the body is known as the centre of buoyancy. It is always the centre of 

gravity of the volume of fluid displaced
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Fluid Properties 

• A wooden block of width 1.25 m, depth 0.75 m and length 3.0 m is floating in water. Specific weight of the wood is 6.4 kN/m3. Find:

• (i) Volume of water displaced, and (ii) Position of centre of buoyancy. Solution. Width of the wooden block.

• Solution. Width of the wooden block = 1.25 m

• Depth of the wooden block = 0.75 m

• Length of the wooden block = 3.0 m

• Volume of the block = 1.25 × 0.75 × 3 = 2.812 m3

• Specific weight of wood, w = 6.4 kN/m3

• Weight of the block = 6.4 × 2.812 = 18 kN

• (i) Volume of water displaced:

• For equilibrium the weight of water displaced

• = Weight of wooden block = 18 N
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