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Abstract: -The relationship between mean depth of flow and 

discharge of flow in non-linear form is obtained. And we find 

that after adjusting the coefficient used in equation, we get the 

appropriate relationship between mean depth of flow and 

discharge of flow in non-linear form. 
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I. INTRODUCTION 

fter adjusting the coefficient of discharge of flow in the 

developed equation betweenmean depth of flow and 

discharge of flow we get appropriate value of mean depth of 

flow compared to any 0.75-inch roughness bed flume data. 

II. EXPERIMENTAL SETUP & PROCEDURES 

FlumeData were obtained for 0.75-inch roughness bed.  

Flume: -The flume is open and it is 1.168m wide and 9.54m 

long. Roughness bed was obtained by smearing masonite 

boards with fiberglass resin. The boards were screwed to the 

bed of the flume.  

Experimental Procedure: -Five to seven flows were taken for 

three different slopes (2, 5 and 8%). At each flow, depth was 

measured at a single cross section, so that channel properties 

could be calculated.  

III. OBSERVATIONS 

(Note: For data collected, refer to section of Observation 

tables below) 

For a relation of type y = ax
b
 

)log()log()log( xbay   

This is non-linear relation: - 

Relationship between mean depth of flow and 

discharge of flow: - 

x  = Discharge of flow in m
3
/sec 

y = Mean depth of flow in meter 

x = 0.44345 m
3
/sec 

y = 0.6093 meter 

xy = 0.01901 

x
2
 = 0.0173 

y
2
 = 0.02313 
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Where N = total no of S. No.’s 

a  = 0.0215  

log 10
a
 =  0.0215 

a = 10
0.0215

 

 = 1.0508 
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Hence the developed equation is  
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x factor is taken to balance L.H.S. = R.H.S. 

considering same unit in both side. 

A 
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Hence  

5434.0

05460.0

0261.0
0508.1

0698.0

0333.0








 x  

  5434.0
4780.00508.14771.0  xor  

=  x  1.508 (0.6696) 

= x 0.7036 

 x  = 0.6781 

Hence required equation is  
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Check for S. No. (4) [ 0.75-inch roughness bed data] 

5434.0

05460.0

04047.0
7125.0

0698.0










d
 

  5434.0
7412.07125.0

0698.0


d
 

              =0.7125 x 0.8498 


0698.0

d
=   0.6055 

 d = 0.0423 meter  0.0591 meter 

Hence equation (1) is the required equation in the 

form of y = ax
b
. 

IV. CONCLUSION 

The relationship for mean depth of flow and discharge of flow 

is obtained in non-linear from and we observe that after 

adjusting the coefficient of discharge of flow we get 

appropriate value of mean depth of flow compared to any S. 

No. of 0.75-inch roughness bed data. 

V. OBSERVATION TABLES 

Table 1: 0.75-inch roughness bed flume data. 

Sl. 

No. 
(1) 

Channel 

Slope 
(2) 

Discharge of 

flow in cubic 

meters per 
second 

(3) 

Mean 

depth of 
flow d in 

meters 

(4) 
 

Mean velocity 

of flow in 

meters per 
second 

(5) 

1. 0.02 0.00580 0.0223 0.222 

2. 0.02 0.01181 0.0290 0.348 

3. 0.02 0.02482 0.0439 0.484 

4. 0.02 0.04047 0.0591 0.586 

5. 0.02 0.05348 0.0698 0.656 

6. 0.05 0.00381 0.0141 0.230 

7. 0.05 0.00843 0.0199 0.363 

8. 0.05 0.02037 0.0299 0.583 

9. 0.05 0.03333 0.0365 0.782 

10. 0.05 0.04586 0.0434 0.904 

11. 0.05 0.05460 0.0477 0.979 

12. 0.08 0.00207 0.0095 0.186 

13. 0.08 0.00631 0.0142 0.380 

14. 0.08 0.01007 0.0200 0.430 

15. 0.08 0.02825 0.0299 0.807 

16. 0.08 0.04518 0.0375 1.032 

17. 0.08 0.04879 0.0392 1.064 

Table 2: 0.75-inch roughness bed flume data. 

Sl. 
No. 

(1) 

Manning’s 

roughness 
coefficient n 

(2) 

 

Chezy’s 

resistance factor 

C 
(3) 

Hydraulic radius 
R in meter 

(4) 

1. 0.071 10.832 0.021 

2. 0.055 14.706 0.028 

3. 0.050 17.112 0.040 

4. 0.051 17.758 0.054 

5. 0.050 18.481 0.063 

6. 0.078 9.021 0.013 

7. 0.065 11.777 0.019 

8. 0.053 15.310 0.029 

9. 0.045 18.693 0.035 

10. 0.043 19.966 0.041 

11. 0.042 20.872 0.044 

12. 0.096 6.932 0.009 

13. 0.063 11.355 0.014 

14. 0.069 11.029 0.019 

15. 0.049 16.754 0.029 

16. 0.043 19.503 0.035 

17. 0.043 19.557 0.037 

 

Table 3: 0.75-inch roughness bed flume data 

The summation of discharge of flow in m
3
/sec = 0.44345 

m
3
/sec =   x 

Sum of mean depth of flow  in m = 0.6093 meter  =  y 
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S. 

No. 

Discharge 
of flow in 

cubic 

meters per 
second 

(x) 

 

Mean 
depth of 

flow d 

in 
meters 

(y) 

 

x2 y2 (x)      (y) 

1. 0.00580 0.0223 0.00003 0.00050 0.00013 

2. 0.01181 0.0290 0.0001 0.00084 0.00034 

3. 0.02482 0.0439 0.00062 0.0019 0.0011 

4. 0.04047 0.0591 0.00164 0.0035 0.0024 

5. 0.05348 0.0698 0.00286 0.0049 0.0037 

6. 0.00381 0.0141 0.000015 0.0002 0.00005 

7. 0.00843 0.0199 0.00007 0.0004 0.00017 

8. 0.02037 0.0299 0.00041 0.0009 0.00061 

9. 0.03333 0.0365 0.0011 0.0013 0.0012 

10. 0.04586 0.0434 0.0021 0.0019 0.0020 

11. 0.05460 0.0477 0.0030 0.0023 0.0026 

12. 0.00207 0.0095 0.000004 0.00009 0.00002 

13. 0.00631 0.0142 0.00004 0.00020 0.00009 

14. 0.01007 0.0200 0.00010 0.00040 0.0002 

15. 0.02825 0.0299 0.00080 0.00090 0.0008 

16. 0.04518 0.0375 0.0020 0.00140 0.0017 

17. 0.04879 0.0392 0.0024 0.0015 0.0019 

 

VI. NOTATIONS 

The following symbols are used in this paper: - 

A = Flow cross sectional area = Wd. 

d = Mean depth of flow in meters. 

n = Manning’s roughnesscoefficient. 

P = The Wetted Perimeter. 

Q = Discharge of flow in cubic meters per 

second. 

R = Hydraulic radius  = 
p

A
=

dW

Wd

2  

S = Slope of channel. 

V = Mean velocity of flow in meters per second. 

W = Width of channel equal to 1.168m 
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