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0
1.60/1.995 Fluid Mechanics
A
In-Class Examination, 6 May, 2005

Problem No. 1 (30%)

An extremely long rectangular concrete channel (¢ = 3mm) carries a discharge 0= 100 m ’/s. The width
of the channel is b =20m and it slopes at an angle £ = 0.05° relative to horizontal.

a) Determine normal depth in this channel (Default value 4, = 1.8m)

b) Is normal flow sub- or supercritical

¢) For the given discharge and channel geometry, determine the slope, S,., for which normal flow would
be critical.

Problem No: 2 (40%)

A discharge of Q = 100 m’/; passes under a vertical gate located in a rectangular channel of width b =
20m. The depth of flow a short distance after passing under the gate is #; = 0.60m (see sketch).

a) Estimate the height of the gap, A,, under the gate.
b) Determine the depth, #,, a short distance upstream of the gate (see sketch).
c¢) Determine the force exerted on the gate by the flow.

d) Determine the force on the gate if the pressure is assumed to be hydrostatic on the upstream face of the
gate.

¢) Explain why the answers to (c) and (d) differ. .



Problem No: 3 (30%)

Assuming the vertical gate in Problem No: 2 is located near the mid-portion of the very long channel in
Problem No: 1, describe:

a) The nature of the flow upstream of the gate.

b) The nature of the flow downstream of the gate.

Your answers should include the values of depths of flow “far” from the gate as well as a very rough
estimate of how “far” far is, and an identification of how the depth varies with distance from the gate

upstream and downstream directions, i.e. identify types of gradually varied flow profiles and hydraulic
jump specifications (if any).
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