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Many surfaces such as those associated with dams, pipes, and tanks are 

nonplanar. Therefor, to study an analysis the force on the curve surface is 

extremely important.  
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For example, consider a curved portion of the swimming pool shown in Fig. A. 

We wish to find the resultant fluid force acting on section BC (which has a unit 

length perpendicular to the plane of the paper) shown in Fig. B. 

Figure (A)
Figure (B)

We first isolate a volume of fluid that is 

bounded by the surface of interest, in 

this instance section BC, the horizontal 

plane surface AB, and the vertical 

plane surface AC. 



10/11/2021
Dr. Ibrahim Al-Hafidh / College of Petroleum and Mining Engineering 

4

The free-body diagram for this volume is shown in Fig.c. The magnitude and 

location of forces F1 and F2 can be determined from the relationships for 

planar surfaces. The weight, W,(𝛾 ∗ 𝑉𝑜𝑙) is simply the specific weight of the fluid 

times the enclosed volume and acts through the center of gravity (CG) of the 

mass of fluid contained within the volume. 

The forces FH and FV represent the 

components of the force that the 

tank exerts on the fluid.

Figure (C) Figure (D)
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In order for this force system to be in equilibrium, the horizontal component FH

must be equal in magnitude and collinear with F2, and the vertical component 

FV equal in magnitude and collinear with the resultant of the vertical forces F1

and W. 

Figure (C) Figure (D)
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This follows since the three forces acting on the fluid mass (F2, the resultant of F1

and W, and the resultant force that the tank exerts on the mass) must form a 

concurrent force system. That is, from the principles of statics, it is known that 

when a body is held in equilibrium by three nonparallel forces, they must be 

concurrent (their lines of action intersect at a common point) and coplanar. 

Thus,

and the magnitude of the resultant is obtained from 

the equation 

Figure (D)
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The resultant passes through the point O, which can be 

located by summing moments about an appropriate axis. 

The resultant force of the fluid acting on the curved surface 

BC is equal and opposite in direction to that obtained from 

the free-body diagram of Fig. C. The desired fluid force is 

shown in Fig. D. 

This same general approach can also be used for determining the force on 

curved surfaces of pressurized, closed tanks. If these tanks contain a gas, the 

weight of the gas is usually negligible in comparison with the forces developed 

by the pressure. 

Thus, the forces (such as in Fig. C) on horizontal and vertical projections of the 

curved surface of interest can simply be expressed as the internal pressure times 

the appropriate projected area. 

Figure (D)
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