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CE 612 OPEN-CHANNEL FLOW
ASSIGNMENT 5
Due 2 April 2013

Work all the following problems. You are responsible to know how to work all of these problems
but they do not have to be turned in for grading.
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The flow depth on the upstream side of a hydraulic jump in a rectangular channel is
1.5 ft with a corresponding Froude number of 5. Find the depth on the downstream
side of the jump and the energy loss per unit weight of fluid flowing through the
Jump. Also, plot the water surface profile through the jump assuming the channel
bed is approximately horizontal.

A hydraulic jump forms just downstream of a vertical sluice gate controlling flow
from a reservoir into an open channel. The flow depth and velocity in the channel on
the downstream side of the jump are 5.2 ft and 4.3 ft/s, respectively. If the energy
head loss under the gate is assumed negligible, what would be the depth in the
reservoir just upstream of the gate?

A hydraulic jump occurs in a trapezoidal canal with a bottom width of 3.0 m and side
slopes of 1.5:1. The supercritical depth is 0.25 m for a steady flow rate of 14.4 m’/s.
Find the sequent depth and the energy head loss in the jump.

A hydraulic jump occurs in a 3-ft diameter storm sewer with a steady flow of 5 ft*/s.
If the depth on the downstream side of the jump is 0.81 ft, find the depth on the
upstream side.

A steady flow of 10,500 ft’/s flows over a spillway on a dam with a 40-ft wide crest.
The flow exits off the spillway chute into a rectangular stilling basin having the same
width. The reservoir water surface elevation just behind the spillway is 205 ft above
areference datum, and the elevation of the tailwater in the river Jjust downstream of
the stilling basin is 105 ft. Assuming a 10% energy head loss along the spillway
chute, design the elevation of the stilling basin invert and the length of the stilling
basin to insure that the hydraulic jump occurs within the stilling basin.

A hydraulic jump occurs in a triangular canal with side slopes of 2:1. The Froude
number on the upstream side of the jump is 2.6 and the height (difference between
upstream and downstream depths) of the jump is 1 m. Find the power lost in the
jump.
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