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Experimental study on the drift distance of the bottom protection flexible mattress head

in the process of downstream sinking
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Abstract: In the process of flexible mattress sinking in waterway improvement engineering, the precise
control of mattress location is an important factor that affects the success and quality of construction. Currently, the
selection of sinking parameters mostly depends on empirical judgment because of the lack of theoretical and
experimental research. Through the generalized flume experiment, the influence of different parameters on drift
distance of mattress head in the process of downstream sinking was studied, and the sensitivity difference of each
parameter was quantified. Based on the theory of multivariate nonlinear regression, a prediction model of the drift
distance of mattress head under the effect of multiple factors was established, and its prediction accuracy was

statistically analyzed by using correlation coefficient, mean absolute percentage error, etc. The experimental results
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show that the drift distance decreases with the increase of beam weight and rope length, while increases with the

increase of water depth and velocity. The sensitivity order of each parameter from largest to smallest is velocity,

relative rope length, water depth and beam weight. The study results can provide a scientific basis for the construction

of flexible mattress sinking.

Keywords: flexible mattress; downstream sinking mattress; drift distance; flume experiment; nonlinear regression
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*F1 KERETR

TH h/m v/(m-s™) I/m m/(kg-m™) T h/m v/(m-s™") I/m m/(kg-m™")
1 0.25 0.20 0.00 0.53 30 0.20 0.15 0. 00 0.96
2 0.25 0.20 0. 00 0. 67 31 0. 20 0.20 0.00 0.96
3 0.25 0.20 0. 00 0.85 32 0.20 0.25 0. 00 0.96
4 0.25 0.20 0.00 0.96 33 0.20 0.30 0.00 0.96
5 0.25 0.20 0.00 1.13 34 0.25 0.15 0.00 0.96
6 0.25 0.20 0.02 0.53 35 0.25 0.20 0. 00 0.96
7 0.25 0.20 0.02 0.67 36 0.25 0.25 0. 00 0. 96
8 0.25 0.20 0.02 0.85 37 0.25 0. 30 0. 00 0.96
9 0.25 0.20 0.02 0.96 38 0.30 0.15 0. 00 0. 96

10 0.25 0.20 0.02 1.13 39 0.30 0.20 0. 00 0. 96
11 0.25 0.20 0.04 0.53 40 0.30 0.25 0.00 0.96
12 0.25 0.20 0.04 0.67 41 0.30 0.30 0. 00 0. 96
13 0.25 0.20 0.04 0.85 42 0.15 0.15 0.08 0.67
14 0.25 0.20 0.04 0.96 43 0.15 0.20 0.08 0.67
15 0.25 0.20 0.04 1.13 44 0.15 0.25 0.08 0.67
16 0.25 0.20 0. 06 0.53 45 0.15 0.30 0.08 0.67
17 0.25 0.20 0. 06 0. 67 46 0.20 0.15 0. 06 0.85
18 0.25 0.20 0. 06 0.85 47 0.20 0.20 0. 06 0. 85
19 0.25 0.20 0. 06 0.96 48 0.20 0.25 0. 06 0. 85
20 0.25 0.20 0. 06 1.13 49 0.20 0.30 0. 06 0. 85
21 0.25 0.20 0.08 0.53 50 0.25 0.15 0.04 0.96
22 0.25 0.20 0.08 0.67 51 0.25 0.20 0.04 0.96
23 0.25 0.20 0.08 0. 85 52 0.25 0.25 0.04 0.96
24 0.25 0.20 0. 08 0.96 53 0.25 0.30 0.04 0.96
25 0.25 0.20 0.08 1.13 54 0.30 0.15 0.02 1.13
26 0.15 0.15 0.00 0.96 55 0.30 0.20 0.02 1.13
27 0.15 0.20 0. 00 0.96 56 0. 30 0.25 0.02 1.13
28 0.15 0.25 0. 00 0.96 57 0. 30 0. 30 0.02 1.13
29 0.15 0.30 0. 00 0.96

TE: m 2 S T T AT B A Sk SR

a) R1, m=0.53 kg/m b) R3, m=0.85kg/m c) R4, m=0.96 kg/m d) RS, m=1.13 kg/m

)R8, =0.02m f)R13, [=0.04m g) R18, [=0.06 m h) R16, =0.08 m
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