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Calculation of Debris Flow Velocity in Consideration of
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Abstract: The viscosity of slurry affects the roughness coefficient of debris flow by changing the internal and exter—
nal resistance characteristics of debris flow. Such influence is often neglected and has not been quantitatively ex—
pressed based on observed data. In this paper we explore the relation between roughness coefficient and viscosity of
slurry based on field measurement data at the downstream channel of Jiangjia Ravine. By regression fitting we ac—
quire the formula of calculating the roughness coefficient of debris flow in consideration of the viscosity of slurry

and further establish the mathematical relation between velocity of debris flow and viscosity. Results illustrate that
the roughness coefficient of debris flow increases with the augment of viscosity of slurry. In other words the viscosi—
ty of slurry enhances resistance in a macroscopic sense. The present formula overcomes the shortcomings of existing
formulae in calculating the velocity of debris flow with high viscosity. The results provide a reference for further
study of the influence of viscosity of slurry on the resistance of debris flow and offer a new idea for calculating flow

velocity and designing energy dissipation methods.
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Table 1 Existing formulae for calculating roughness coefficient r of debris-flow at Jiangjia Ravine
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2 1975
Table 2 Observational data containing particle size information at Jiangjia Ravine in 1975
H/m p/(kg* m™) k C, m v /(mes)
1 1975-06-11 3.72 0.066 2 206 0.921 0.169 2.950 9.15
2 1975-06-11 2.75 0.066 2210 1.040 0.175 3.309 9.56
3 1975-06-11 1.70 0.066 2 190 0.890 0.178 3.480 7.45
4 1975-06-11 2.10 0.066 2 202 0.961 0.184 3.907 8.36
5 1975-06-11 1.60 0.066 2221 1.014 0.186 4.017 8.08
6 1975-06-11 1.30 0.066 2202 1.056 0.169 2.989 8.17
7 1975-06-11 2.20 0.066 2292 1.213 0.147 2.002 9.56
8 1975-06-11 2.10 0.066 2213 1.091 0.171 3.080 9.37
9 1975-07-05 1.40 0.063 1947 0.788 0.192 4.484 7.81
10 1975-07-22 2.10 0.063 2211 1.106 0.175 3.282 9.30
11 1975-08-08 2.04 0.055 2 267 0.946 0.166 2.823 6.90
12 1975-08-08 2.50 0.055 2 220 0.851 0.180 3.598 6.90
13 1975-08-08 2.26 0.055 2213 0.827 0.180 3.628 6.60
14 1975-08-08 0.65 0.055 2 236 0.871 0.177 3.404 5.00
15 1975-08-08 1.22 0.055 2 208 0.998 0.178 3.490 6.90
16 1975-08-08 1.68 0.055 2 276 1.083 0.173 3.188 7.45
17 1975-08-08 1.07 0.055 2 285 0.951 0.178 3.481 5.80
18 1975-08-08 1.61 0.055 2 250 1.095 0.178 3.494 7.70
19 1975-08-08 1.77 0.055 2 239 1.056 0.170 3.036 7.70
20 1975-08-08 1.09 0.055 2252 1.002 0.181 3.656 6.40
21 1975-08-08 1.20 0.055 2 204 0.868 0.192 4.515 6.00
22 1975-08-08 1.45 0.055 2 246 1.074 0.180 3.609 7.40
23 1975-08-08 1.03 0.055 2122 0.796 0.179 3.521 5.80
24 1975-08-10 0.70 0.055 1914 0.695 0.228 8.510 5.60
25 1975-08-10 0.60 0.055 1988 0.674 0.217 7.013 4.90
26 1975-08-10 0.60 0.055 1974 0.638 0.220 7.419 4.70
27 1975-08-10 0.60 0.055 1 826 0.467 0.254 13.638 3.90
28 1975-08-11 0.56 0.058 1797 0.426 0.242 10.998 3.68
29 1975-08-11 0.70 0.058 1 804 0.447 0.239 10.444 4.05
30 1975-08-11 0.93 0.058 1916 0.537 0.224 8.020 4.75
31 1975-08-11 0.50 0.058 1701 0.384 0.225 8.186 3.48
32 1975-08-11 0.52 0.058 1701 0.388 0.245 11.618 3.55
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3 1974 1982
Table 3 Observation data containing particle size information at Jiangjia Ravine in 1974 and 1982
and corresponding calculated results of velocity of debris flow
. v n/ v (g /
H/m pl(kg*m™) . oo MmesT) (mes) (mes)
1 1974-06-29 0.17 0.055 0 1567 0.189 4.221 3.98 7.52 6.59
2 1974-06-29 0.17 0.055 0 1 830 0.197 4.899 3.67 6.14 4.97
3 1974-06-29 0.17 0.055 0 1841 0.203 5.473 4.56 6.08 4.63
4 1974-06-30 0.40 0.055 0 2 101 0.172 3.156 6.70 5.92 5.96
5 1974-06-30 0.35 0.0550 2 168 0.188 4.152 5.70 5.34 4.72
6 1974-07-16 0.45 0.060 0 1995 0.197 4.910 7.50 7.04 5.69
7 1974-07-16 1.70 0.060 0 2077 0.173 3.178 8.94 8.99 9.02
8 1974-07-16 1.50 0.063 0 2 204 0.176 3.353 8.84 7.81 7.65
9 1974-07-16 2.00 0.063 0 2210 0.161 2.578 7.36 8.32 9.12
10 1974-07-16 2.00 0.063 0 2 250 0.156 2.331 7.89 7.93 9.06
11 1974-07-16 0.55 0.063 0 2 251 0.177 3.447 7.36 5.80 5.61
12 1974-07-16 1.10 0.063 0 2 074 0.188 4.192 7.63 8.31 7.31
13 1974-07-16 1.00 0.063 0 2 190 0.166 2.784 7.63 7.20 7.64
14 1974-07-16 0.90 0.063 0 2 206 0.168 2.902 7.32 6.89 7.19
15 1974-07-16 0.70 0.063 0 2 186 0.171 3.083 6.63 6.63 6.74
16 1974-07-16 1.27 0.063 0 2 090 0.204 5.546 7.63 8.47 6.39
17 1982-07-08 0.90 0.060 3 2 150 0.212 6.474 5.87 7.17 491
18 1982-07-08 1.20 0.060 3 2 240 0.137 1.668 6.29 6.94 8.96
19 1982-07-08 1.80 0.060 3 2 330 0.157 2.399 7.33 6.81 7.69
20 1982-07-08 0.80 0.060 3 2 150 0.179 3.580 5.50 6.97 6.62
21 1982-07-08 2.20 0.060 3 2210 0.164 2.711 8.80 8.33 8.95
22 1982-07-08 1.50 0.060 3 2 240 0.152 2.170 7.33 7.33 8.60
23 1982-07-08 1.00 0.060 3 2 090 0.185 3.974 6.29 7.82 7.07
24 1982-07-08 0.40 0.062 8 2 135 0.167 2.867 3.62 6.11 6.41
25 1982-07-08 1.20 0.062 8 2 290 0.189 4.269 4.54 6.65 5.80
4 “ +20%
Table 4 Confidence assessment of the event “error between calculated and observed velocity within
+20% of observed velocity ”
/% /% /% /% /%
1 25 13.66 28.13 5.63 24 =20 20 86.5
(9) 25 8.79 25.92 5.18 24 -20 20 98.0
(9)
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