Example 1 - flow discharge through an unsubmerged underflow gate

S H A 4.2 m wide canal has an upstream
depth of 2.7 m. A 1.5 m wide sluice gate
Ls opened 45 cm. After contracting, the

1 vena contracta dOWVbStVCﬂ m dePth LS 27'5 cm.

what is the discharge exiting through the
gate?
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Mirko Musa
Example 1 - flow discharge through an unsubmerged underflow gate

Mirko Musa

Mirko Musa
A 4.3 m wide canal has an upstream depth of 2.7 m. A 1.5 m wide sluice gate is opened 45 cm. After contracting, the downstream depth is 27.5 cm.

What is the discharge exiting through the gate?
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Example 2 - Preventing the gate to be downed

A 5 m wide canal with 5 me wide
gate with a flow discharge of 25
mz=/s. The slope Ls 0.00= and

/W\ Maku',wg aoefﬁciew’c ls 0.02
Vi For a Cc=0.6,
B 7 * how much can the gate open
v N /[ e — without drowning the
s % 4 - hgdrauLLcjump (and so the
gate flow)?
Q< Z8m /5 * what is the depth behind the
So - o 3 gate?
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Mirko Musa
Example 2 - Preventing the gate to be downed  
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Mirko Musa
A 5 m wide canal with 5 m wide gate with a flow discharge of 25 m3/s. The slope is 0.003 and Manning coefficient is 0.02
For a Cc=0.6,

how much can the gate open without drowning the hydraulic jump (and so the gate flow)?
What is the depth behind the gate?
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Depending on the aperture of the gate, the H) will be pushed wore or less downstream..
Specifically, the more we open the gate, the less inertia the outflow has and so the
closer the H will get to the gate (pushed by the downstream momentum).

So to know the maximum opening possible, we caleulate the opening such that the
vena contracts (the outflow depth) is the conjugated depth of the H).
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Mirko Musa
Depending on the aperture of the gate, the HJ will be pushed more or less downstream. Specifically, the more we open the gate, the less inertia the outflow has and so the closer the HJ will get to the gate (pushed by the downstream momentum).

So to know the maximum opening possible, we calculate the opening such that the vena contracts (the outflow depth) is the conjugated depth of the HJ.
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