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Q= +E AR 2/3p 
11) 

(Equation in English units) 

and the Darcy-Weishach equation: 

Developed for flow in pipes, the Darcy-Weisbach equation has also 
been adapted for approximate analysis of uniform and nearly uniform flow 
in open and ice covered channels. The hydraulic radius is multiplied 
by a factor of four in order to allow the friction factor obtained for 
an open channel to be compatible to f values for pipe flow. 

Procedure for determining resistance coefficients 

For the open water conditions, the resistance coefficients of 
the bed and ha”k.5 “b were calculated using Manning’s formula: 

2/3 

“b= l.d$ s 10 
(3) 
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During *penwater conditions, the lowest ” values were those calculated 

for reach 7-8, which has fairly uniform channel width and less bed roughness 

compared to other reaches. *t reach 5-6, which had the next lowest range 
of Manning's n, the depth of flow in the wider channel was shallower relative 
to the variations in the channel bed. Values Of Manning's " for reach 
6-7 were hiyher than those for reach 5-6, which can be partially explained 
by the greater surface roughness in reach 6-7 clue to a greater number 
Of large bo"Lders on the river IEd. Reach 8-9 had the largest values 
of Manning's n. Severe irregularit s, .J lncludiny secondary channel flow 
in the upper end of the reach and variations in the cross sectional size, 
shape and wetted perimeter along the reach, introduce resistance to the 
flow in addition to that caused by surface roughness. 
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FIG. 3 CROSS SECTION NO.6 
LOOKING UPSTREAM 
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FIG. 4 CROSS SECTION NO. 7 
LOOKING UPSTREAM 
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FIG. 5 CROSS SECTION NO. 8 
LOOKING UPSTREAM 
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FIG. 6 CROSS SECTION NO.9 
LOOKlNG UPSTREAM 
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DISCUSSION: 

s. Beltaos 

I noticed that measured river slopes changed with discharge and flow condition. It 
should perhaps be mentioned that this effect is likely due to the relatively small length of 
the study reach (about 4 channel widths). The average slope over a longer reach, say I> 
channel widths, should remain fairly constant. 

Reply by B. Burrell 

The study reach was chosen because it was relatively straight, and located close to 
the site of the hydrometric station and the base of operations. The length of the study 
reach was limited by the physical geometry of the river channel. Cross section no. 5, the 
downstream limit of the study reach, is at the tip of a series of islands which extend 
downstream to the hydrometric station site. Cross section no. 9, the upstream limit of 
the study reach, is downstream of a large bend in the river. Including these features into 
the study reach would have increased the difficulty in observing the flow conveyance 
capacity of the river under ice cover conditions. 

The authors intended to show the variance of Manning’s resistance coefficient along 
the channel. This was accomplished by the division of the study reach into the four 
smaller reaches. 

It would be advantageous to do measurements on straight reaches of 15 channel 
widths or more, but such reaches in the proximity of hydrometric stations are difficult to 
find in central New Brunswick where this study was undertaken. 


