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An inclined, circular gate with water on one side is shown in Fig. 3-10. Determine the total resultant force
acting on the gate and the location of the center of pressure.

1 F = yhoyA = (9.79)[1.5 + }(1.05in 60°))[x(1.0)°/4] = 14.86 kKN
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Example 1: The water is on the right side of the curved surface AB, which is one
quarter of a circle of radius 13m. The tanks length is 2.1m. Find the horizontal and
vertical component of the hydrostatic acting on the curved surface.

Water

Solution:

Horizontal force, Fy = y.Ahe = Fy = 1000981+ (2.5 +22) 13+ 2.1 = 844 kN

Vertical force, Fy, = v. volume

™
Fy = 1000 + 9.81 * (E" 1374214 13+ 2.1+ 25) = 94.297kN.
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Example 2: The gate AB shown is hinged at A and is in the form of quarter-circle wall
of radius 12m. If the width of the gate is 30m, calculate the horizontal and vertical
force.

Solution:

12

Horizontal force, Fy = y.A.h, = Fy = 1000981+ (£) 12+ 30 = 21189.6 kN

Vertical force, F, = y.volume

Fy = 1000 +9.81 (: +12% +30) = 33284.546kN
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A vertical, triangular gate with water on one side is shown in Fig. 3-8. Determine the total resultant force acting

on the gate and the location of the center of pressure.
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A fishpond gate 6 ft wide and 9 ft high is hinged at the top and held closed by water pressure as shown in Fig.
3.16. What horizontal force applied at the bottom of the gate is required to open it?

1 F o yhod = 6248+ 4.5)(©6)9) = 421201
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A differential manometer is shown in Fig. 2-33. Calculate the pressure difference between points A and B.
1 Pa+[(0.92)(@24)[(x +12)/12] - [(13.6XE24))(H) — [(0.92)(62 4)l[(x +24)/12] = ps.
Pa=pa= 061D/

Mercury (18 = 136)
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Calculate the pressure difference between A and B for the sctup shown in Fig. 2-42.

B pa+ (62.4)(66.6/12) ~ (13.6)(62.4))(40.3/12) + (62.4)(22.2/12)
~ [(13.6)(62.4)](30.0/12) - (62.4)(10.0/12) = ps

Pa-pa=dS62Ib/t¢ or 31.71bfin*
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Gate AB in Fig. 3-15is 1.0m long and 0.9 m wide. Calculate force F on the gate and the position X of its center
of pressure.

] F = yhgA = [O81(0.79)3-+ (1 + 10/2)(sin ST)[(0.9(1.0)) = 29.61 kN
_—harsing___ —[09)(1.0Y/12)sin 1)
Y2 TheA B (1+ 10/2)(sn SO0 0)]
= 0015 m from the centroid

X=10/2+0.015=0.515m from point A





