statics 08

Calculate the net horizontal pressure force acting on the half cylinder shown below. The half cylinder has radius R
unit depth into the page, and the gage pressure acting on it is po.

Page 1 of 2



statics 08

SOLUTION:

We can determine the net horizontal pressure force in two ways. The first method directly integrates the horizontal
pressure force components over the entire surface and the second method uses the surface’s projected area.

Method 1: Integrate the horizontal pressure force components over the entire surface area.

dF, = p,Rdfsin6 (1)
’ =dA
=dF,
J. dF, I PoRdOsin6 = p,R J. sin@d6 = —pyRcos 6]y =—pyR(-1-1) ()
0=0
~F,.=py(2R) €)

Method 2: Multiply the pressure with the surface’s area projected in the x-direction.

The small amount of horizontal pressure force dF),» due to the pressure po
acting on a small area d4 inclined at an angle @ as shown in the figure to
the right is,
de,x = p,dAsin®
=dF,

A4’ =ddsing  (4)

By grouping terms, we see that horizontal pressure force is equivalent to multiplying the pressure by the area
projected in the horizontal direction, d4’, i.e., the area of the surface viewed from the x-direction.
dF, . = p,dAsing ©)
=dA'

Thus, the horizontal pressure force acting on the half-cylinder is simply the pressure multiplied by the cylinder’s
horizontal projected area, 2R,

. F, . =py(2R)| (Thisis the same result as before!) (6)
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