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if the culvert is designed for a given discharge, then the headwater depth at the culvert entrance
must be greater than the depth of flow at the culvert entrance. this is because the channel slope

upstream of the culvert entrance is increasing with distance downstream from the culvert entrance.
if the channel slope is getting larger as the culvert is approached, then it is likely that the headwater

depth will also be getting larger as the culvert is approached. that is, the headwater depth at the
culvert entrance should be greater than the depth of flow at the culvert entrance. this is usually true

for culvert designs where the culvert opening is large enough to prevent the flow from sticking or
"clinging" to the wall of the culvert. when designing for uniform open channel flow, it is important to

choose a channel slope that is appropriate for the depth of flow at the culvert entrance. this is
necessary in order to ensure that the headwater depth upstream of the culvert entrance is less than

the depth of flow at the culvert entrance. typically, the depth of flow at the culvert entrance is
determined based on the design discharge (q). the manning equation is valid only for uniform open

channel flow. however, if a section of the channel is not uniform in slope, the section of flow that
occurs in that part of the channel will not be uniform, and the manning equation will not be valid.

also, the manning equation is valid only for open channels where the flow is due to gravity and the
hydraulic head is constant over the cross-section of the channel. in practice, in addition to the

conditions of gravity flow and uniform cross-sectional area, the manning equation is not valid for flow
through a tapered or contraction section of the channel.
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