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Investigation of lateral and longitudinal growth of 3-D inclined
unsteady turbidity currents

Abstract

In this paper, the spreading of three-dimensional, turbulent and unsteady inclined turbidity
currents has been investigated. The experimental results were normalized in the form of non-
dimensional plots and then a theoretical model was developed. The current width, b, and the
relative situation of the tip of the nose of turbidity current, x, are normalized with respect to the
buoyancy length scale ; =(@?/B,)"*and related time t is normalized with respect to the
buoyancy time scale. Results show that the non-dimensional current width vs non-dimensional
distance and non-dimensional time, t, =1 /Uo(Qj/ BU)”5, two regimes R (b/1,<2) and R,

(b /1, >2) are distinguished. This indicates that in these two regimes, the amount and type of

the balanced forces are different. In regime g, the rate of lateral growth is less than regime g,
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while the current width in g and R, regimes, respectively are proportional to x **°and x 1-2. In
the plots of the non-dimensional current length vs. non-dimensional time, three regimesrg,,
R,and R, are distinguished. In regimepg , the rate of longitudinal growth is more than other
regimes while regime R, is less. The current length in g and R, regimes, respectively are
-

proportional to ¢** and ¢°7, approximately in regime R, , is proportional to ¢°

Keywords: Turbidity current, Lateral and longitudinal growth, Three-dimensional unsteady

underflows
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RUN| S | Re;, Cin Riin |Uin(m/s)|Qo/lit/min] @', |Bofm4/s3]| lo to | 10
15 | 3% | 2759.15 | 1.50% | 0.01 | 0.2666 20 0.06 | 1.895E-05 | 0.072 | 0.271 13
16 | 2% | 1461.62 | 0.50% | 0.026 | 0.1333 10 0.04 | 6.211E-06 | 0.059 | 0.446 15
17 | 2% | 2242.64 | 0.50% | 0.012 | 0.1999 15 0.04 | 9.3156-06 | 0.07 | 0.35 16
18 | 2% | 2990.94 | 0.50% | 0.007 | 0.2666 20 0.04 | 1.242E-05 | 0.078 | 0.294 | 16
19 | 2% | 153232 | 1% | 0.033 | 0.1333 10 0.05 | 7.848E-06 | 0.057 | 0.426 17
20 | 2% | 2191.89 | 1% | 0.015 | 0.1999 15 0.05 | 1.176E-05 | 0.067 | 0.334 | 15
21 | 2% | 2923.25 | 1% | 0.008 | 0.2666 20 0.05 | 1.569E-05 | 0.075 | 0.281 15
22 | 2% | 2269.94 | 1% | 0.015 | 0.1999 15 0.05 | 1.177E-05 | 0.067 | 0.334 | 16.5
23 | 2% | 1513.67 | 1.50% | 0.04 | 0.1333 10 0.06 | 9.482E-06 | 0.055 | 041 | 16.5
24 | 2% | 2269.94 | 1.50% | 0.018 | 0.1999 15 0.06 | 1.422E-05 | 0.064 | 0.322 | 16.5
25 | 2% | 3027.34 | 1.50% 0.01 0.2666 20 0.06 1.896E-05 0.072 | 0.271 16.5
26 | 1% | 149547 | 0.50% | 0.026 | 0.1333 10 0.04 | 6.212E-06 | 0.059 | 0.446 16
27 | 1% | 1495.47 | 0.50% | 0.026 | 0.1333 10 0.04 | 6.212E-06 | 0.059 | 0.446 16
28 | 1% | 2242.64 | 0.50% | 0.012 | 0.1999 15 0.04 | 9.315-06 | 0.07 | 0.35 16
29 | 1% | 1488.39 1% 0.033 0.1333 10 0.05 7.846E-06 0.057 | 0.426 15.8
30 | 1% | 2878.55 | 0.50% | 0.007 | 0.2666 20 0.04 | 1.242E-05 | 0.078 | 0.294 | 145
31 | 1% | 2878.55 | 0.50% | 0.007 | 0.2666 20 0.04 | 1.242E-05 | 0.078 | 0.294 | 13.5
32 | 1% | 212768 | 1% | 0.015 | 0.1999 15 0.05 | 1.176E-05 | 0.067 | 0.334 | 14
33 | 1% | 299094 | 1% | 0.008 | 0.2666 20 0.05 | 1.569E-05 | 0.075 | 0.281 16
34 | 1% | 1559.26 | 1.50% | 0.041 | 0.1323 10 0.06 | 9.413E-06 | 0.054 | 0.412 18
35 | 1% | 2242.64 | 1.50% | 0.018 | 0.1999 15 0.06 | 1.422E-05 | 0.064 | 0.322 16
36 | 1% | 3027.34 | 1.50% 0.01 0.2666 20 0.06 1.896E-05 0.072 | 0.271 16.5
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