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Egg white experimental study on reduction of resistance of
residual layer of debris flow

YU Yan'?? WANG Jun'>® QIAO Cheng' *® PAN Huali'?

(1 Institute of Mountain Hazards and Environment Chinese Academy of Sciences Chengdu 610041 China; 2 Key Laboratory
of Mountain Hazards and Earth Surface Processes Chinese Academy of Sciences Chengdu 610041  China;
3 University of Chinese Academy of Sciences Betjing 100049  China)

Abstract Roughness is an important design parameter of debris flow control engineering and it
directly affects the resistance strength of the residual layer. To study the residual layer drag
reduction mechanism we simulated viscous residual layer by performing 40 groups of egg white
tests. The glass ball motion on the viscous residual layer was observed and the relationship between
resistance reduction of the viscous residual layer and roughness was studied. On the basis of the
experimental data the relationships of roughness with residual layer thickness density and slope
gradient were analyzed and the conclusions are given as follows. Roughness is proportional to the
residual layer thickness and density and it is inversely proportional to the slope gradient. These
results provide a theoretical basis for the future design of debris flow control project.
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Fig.1 Equipment of egg white test
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Table 1 Experimental data
/(°) /( g/mL) /mL /em /s /(°) /( g/mL) /mL /em /s
1 1 1.02 10 0.7 0.71 21 1 1.01 10 7.5 2.41
2 2 1.02 10 12.7 2.52 22 2 1.01 10 28 3.81
3 3 1.02 10 21.2 5.02 23 3 1.01 10 28 1.41
4 4 1.02 10 28 3.62 24 4 1.01 10 28 1.31
5 1 1.02 25 1.5 0. 61 25 1 1.01 25 6.5 2.51
6 2 1.02 25 12.3 5.92 26 2 1.01 25 23.1 2.61
7 3 1.02 25 23 25.75 27 3 1.01 25 28 2.11
8 4 1.02 25 28 6.22 28 4 1.01 25 28 1.31
9 1 1.02 50 0.2 0. 81 29 1 1.01 50 1.8 1.01
10 2 1.02 50 4.2 1.91 30 2 1.01 50 19.5 3.41
11 3 1.02 50 18.8 3.71 31 3 1.01 50 28 3.51
12 4 1.02 50 28 7.12 32 4 1.01 50 28 3.01
13 1 1.02 100 0.1 0.71 33 1 1.01 100 1.7 0. 81
14 2 1.02 100 6.7 3.02 34 2 1.01 100 12. 1 2.22
15 3 1.02 100 12.7 2.81 35 3 1.01 100 28 2.21
16 4 1.02 100 28 10. 63 36 4 1.01 100 28 2.41
17 1 1.02 200 0 0 37 1 1.01 200 0.7 0.51
18 2 1.02 200 2.1 2.41 38 2 1.01 200 13.5 5.42
19 3 1.02 200 12.3 8.92 39 3 1.01 200 28 5.92
20 4 1.02 200 12.4 3.51 40 4 1.01 200 28 4.01
2 4
4 Al
2 1°. 10 mL

Fig.2 Movement of the glass ball when the slope is 1° and volume of liquid making bed is 10 mL
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3 1°. 1. 01 g/mL
Fig.3 Movement of the glass ball when the slope is 1° and the density is 1. 01 g/mL in liquid making bed

4 1. 01 g/mL. 10 mL
Fig.4 Movement of the glass ball when density is 1. 01 g/mL and volume of liquid making bed is 10 mL

3.1 5(h) : 5(b)
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Fig.5 Relationships of roughness with density
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