
Fluid Properties 

• The force P1 acts at a depth of h1 bar  from free liquid surface, which is given by:
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Lecture -15  Fluid Statics  

INCLINED IMMERSED SURFACE

Refer to Fig. Consider a plane inclined surface, immersed in a liquid.

Let, A = Area of the surface,

Xbar = Depth of centre of gravity of immersed surface from the free liquid surface,

θ = Angle at which the immersed surface is inclined with the liquid surface, and

w = Specific weight of the liquid.

(a) Total pressure (P):

Consider a strip of thickness dx, width b at a

distance l from O (A point, on the liquid surface,

where the immersed surface will meet, if produced).

The intensity of pressure on the strip

= wl sinθ

Area of the strip = b.dx

Pressure on the strip

= Intensity of pressure × area

= wl sin θ . b. dx

Now total pressure on the surface,
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Fluid Properties 

• (b) Centre of pressure (hbar ):

• Referring to Fig 3.27, let C be the centre of pressure of the inclined 
surface.

• Let, h–bar = Depth of centre of pressure below free liquid surface,

• IG = Moment of inertia of the immersed surface about OO,

• X-bar = Depth of centre of gravity of the surface from the liquid 
surface,

• θ = Angle at which the immersed surface is inclined with the liquid 
surface, and

A = Area of the surface.

• Consider a strip of thickness of dx, width b and at distance l from 
OO.

• The intensity of pressure on the strip = wlsin θ 

• Area of strip = b . dx

• ∴ Pressure on the strip =

• Intensity of pressure × area = wl sinθ b . dx

• Moment of the pressure about OO

• = (wl sin θ . b.dx) l = wl2 sinθ . b . dx

• Now sum of moments of all such pressures about O,

• It will be noticed that if θ = 90° eqn (3.3) becomes

• the same as equation
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Numerical

• A 1m wide and 1.5 m deep rectangular plane surface lies in water in such a way  that its plane makes an angle of 30° with the free water 
surface. Determine the total pressure and position of center of pressure when the upper edge is 0.75 m below the free water surface.

• Solution. Width of the plane surface = 1m

• Depth of the plane surface = 1.5 m

• Inclination, θ = 30°

• Distance of upper edge from free water surface

• = 0.75 m

• (i) Total pressure, P:

• Using the relation, P = wA –xbar

• where, w = 9.81 kN/m3,

• Area, A = 1.5 × 1 = 1.5 m2,

• Xbar = LU + UM = 0.75 + MN sin 30°

• = 0.75 + 1.5/2

• × 0.5 = 1.125 m

• P = 9.81 × 1.5 × 1.125 m = 16.55 kN (Ans.)
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Fluid Properties 

• A circular plate 1.5 m diameter is submerged in water, with its greatest and least depths below the surface being 2 m and 0.75 m
respectively. Determine: (i) The total pressure on one face of the plate, and (ii) The position of the centre of pressure.

• Solution. Diameter of the plate, = 1.5 m 

• Area of the plate,

• Distance, SN = 0.75 m, UM = 2m

• Distance of c.g. from free surface,
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Fluid Properties 

• A triangular plate of 1 metre base and 1.5 metre altitude is immersed in water. The plane of the plate is inclined at 30° with free water 
surface and the base is parallel to and at a depth of 2 metres from water surface. Find the total pressure on the plate and the position of 
centre of pressure.
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