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Fluids at Rest Pressure Problems
1. Convert 75 psig to:

a. Inches of Hg

b. Feet of water

2. A deep sea diver is at 250 feet below the ocean surface. What is the pressure on the
diver in psig?

3. What is the absolute pressure in psia for 12 inches of Hg vacuum?

4. Convert 8 inches of Hg vacuum to gauge pressure.

5. The gauge pressure at the bottom of tall round concert storage tank is 26 psi. A second
pressure gauge is located near one of the access ladder landings and reads 14 psi.
What is the difference in elevation in feet between the two gauges?

6. A storage tank for a small community is located so that when it is full the surface of the
water is at an elevation of 385 feet. What static pressure could be expected at the
discharge nozzle of a fire hydrant that is located at an elevation of 210 feet?

7. A 234 foot long, ¼ inch stainless steel sounding tube has been installed in a well. Air is
being pumped through this tube with a hand pump. A pressure gauge is installed at
the top of the well and reads 42 psi. What is the distance from the top of the well to the
top of the water in the well?

8. A mercury barometer reads 26.32 inches.

a. This corresponds to what equivalent height in a water barometer?

b. What is the atmospheric pressure in psia?

c. What is the atmospheric pressure in psig?

9. A storage tank for a small distribution system contains 20 feet of water.

a. What is the pressure at the bottom of the tank in psig?

b. What is the pressure at the bottom of the tank in lbs/ft2?

c. What is the pressure at the bottom of the tank in psia?

10. The normal low pressure observed in the water distribution system is 72 psi. The
minimum allowable pressure at any fixture in this system is 30 psi. How tall a building
could be constructed and meet this minimum static pressure requirement?

11. The gauge on the suction side of an end-suction centrifugal pump reads 10 inches of Hg. 

a. What is the suction head in feet of water?

b. What is the absolute pressure at the eye of the impeller when the barometer reads
28.4 inches of Hg?
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Fluids at Rest Answers to Pressure Problems
1. a. 152.9 inches or 183 in absolute

b.173.25 ft or 207 ft absolute

2. 108.3 psi

3. 8.82 psia

4. - 3.92 psig

5. 27.71 feet

6. 75.8 psig

7. 137 ft

8. a. 29.83 ft

b.12.90 psia

c. -1.8 psig

9. a. 8.66 psig

b.1,247 lb/ft2

c. 23.36 psia

10. 97,0 ft

11. a. 11.3 ft

b. 13.916 psia
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Fluids at Rest Force Practice Problems
1. The depth of water in a 12 inch well is 125 feet. Calculate the force at the bottom of the

well.

2. A round storage tank is 140 feet in diameter and contains 14 feet of water. Calculate
the pressure in psig at the bottom of the tank. Calculate the total force on the sidewalls
of the tank.

3. A circular steel storage tank contains 20 feet of water. A 16-inch gate valve has been
installed on the side of the tank, with the center of the valve 1.4 feet from the tank
floor. Determine the pressure in psig at the center of the valve and the total force on the
valve. (Assume the valve gate is 16 inches in diameter.)

4. A two foot square shear gate is installed behind a small gravity dam. The center of the
gate is 6 feet below the normal water level. Find the total force in pounds on the gate.

5. A 2 foot square wooden shear gate is 4 inches thick. The gate is installed so that its top
is 4 feet below a small gravity dam. The sides of the gate are enclosed in mild steel and
the runners are also mild steel. The specific gravity of the gate has been determined to
be 0.85 and the coefficient of friction between the gate and the runners is 0.57. Find
the force necessary to lift the gate. 

6. A 4 inch diameter water operated hydraulic cylinder is used to operate a gate valve in a
older water treatment plant. The water supply line and supply valve are both ½ inch
inside diameter. The force required to move the gate valve has been determined to be 40
pounds. a) What pressure in psi is required in the supply line? b) What is the force in
pounds on the supply line?

7. A section of older 6 inch gray cast iron pipe (6.42 in ID) has a wall thickness of 0.42
inches and a tensile strength of 18,000 psi. What internal pressure in psig is necessary
to burst the pipe?

8. What is the total force in pounds on the end cap of a 8-inch Class 200 PVC dead-end
line with an internal pressure of 75 psi?

9. A concert storage tank is located so that the normal water level in the tank is at an
elevation of 385 feet. A fire hydrant located in the distribution system that is connected
to this storage tank is at an elevation of 132 feet. Under a static condition, what
pressure in psig would be expected at the discharge nozzle of the fire hydrant? At this
pressure, what would be the total force on the inside of a 2-1/2 inch nozzle cap?

10. Determine the size in square feet of a thrust block for a 90-degree bend on a 8 inch cast
iron pipe that has an internal working pressure of 85 psi. The pipe is to be installed in
sandy silt soil.

11. A four-foot square mild steel shear gate is one-inch thick. If its specific gravity is 2.65,
what will it weigh when immersed in water?

12. Class 350 six-inch diameter ductile cast iron pipe (6.4 inches ID) has a calculated wall
thickness of 0.25 inches. What is the tensile stress applied when the internal pressure
is 65 psi?
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Fluids at Rest Force Practice Problems Answers
1. 6,121 lbs

2. 6.1 psi & 2,687,537 pounds of force

3. 8.05 psi & 1,619 lbs

4. 1,498 lbs

5. 171 lbs

6. a) 3.18 psi  b. 0.63 lbs

7. 2,355 lbs/in2

8. 3,474 lbs

9. a. 109.5 psi

b. 539 lbs

10. Total force of 9,062 lbs, thrust block of 3 square feet about 1,74 feet on a side

11. 137 lbs

12. 832 lbs/in2 per inch


