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2.6 BREAK IN GRADE  

 
Simple situations of a series combination of two channel sections with differing bed 

slopes are considered. a  break in grade from a mild channel to a milder channel is 

shown. It is necessary to first draw the critical-depth line (CDL) and the normal-depth 

line (NDL) for both slopes. Since yc does not depend upon the slope for a taken Q = 

discharge, the CDL is at a constant height above the channel bed in both slopes. The 

normal depth y01 for the mild slope is lower than that of the of the milder slope (y02). In 

this case, y02 acts as a control, similar to the weir or spillway case and an M1 backwater 

curve is produced in the mild slope channel. It may be noted that in some situations there 

can be more than one possible profiles. For example, a jump and S1 profile or an M3 

profile and a jump possible. The particular curve in this case depends on the channel and 

its flow properties. , the section where the grade changes acts a control section and this 

can be classified as a natural control. It should be noted that even though the bed slope is 

considered as the only variable in the above examples, the same type of analysis would 

hold good for channel sections in which there is a marked change in the roughness 

characteristics with or without change in the bed slope. A long reach of unlined canal 

followed by a line reach serves as a typical example for the same. A change in the 

channel geometry (the bed width or side slope) beyond a section while retaining the 

prismoidal nature in each reach also leads to a natural control section. 
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