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Abstract: [Objective] The objective of this study was to research the benefit of horniness HDPE sand
barrier on windproof. [Method] We have made horniness HDPE sand barrier model of different heights (1,
2 and 3 cm), lengths (10, 15 and 20 cm), and porosity (0.5 and 0.6) according to the 1:10 ratio. We simulated
the vertical flow field map and the horizontal flow field map of stable wind speed grid under different
configuration modes by laying out the measuring points, and used the geostatistical method to carry out
spatial autocorrelation analysis. [Result] In the spatial autocorrelation analysis, there were 16 kinds of sand

barriers in 18 different configuration patterns conforming to the Gauss model, 2 conformed to the spherical
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model, and the R of all the models was higher than 0.97, the spatial correlation was less than 25%, and the
change range was larger than the distance between the measuring points. It showed that the different sand
barriers all had strong spatial autocorrelation, and the distance between measuring points was reasonable.
The airflow can smoothly cross the pores when passing through the sand barrier, which will not cause the
lifting and acceleration of the air flow. Therefore, the wind speed near the surface and above the barrier was
lower than the control wind speed at the same height. The wind-proof performance of the horniness HDPE
sand barrier was positively correlated with the height within the variable gradient range set in this study, and
negatively correlated with the side length and porosity. [Conclusion] The horniness HDPE material has
stable properties, no plastic deformation, strong anti-aging ability, good windproof effect and good
application prospects.

Key words: horniness texture; HDPE sand barrier; spatial autocorrelation; wind speed flow field
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Fig. 1 Different types of high-density polyethylenehdpe (HDPE) plastic net
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Tab. 1 Spatial autocorrelation analysis of sand barrier in different layout modes
Lk ak i il Pl A SCD/% By e RSS
Porosity  Side length/cm Height/cm Model Nugget (Cy) Sill (C + Cy) Range (4)

1 97 Gaussian 0.000 01 0.0158 0.06 14.9 0.998  0.38x 1077

10 2 w3 Gaussian 0.002 40 0.069 5 3.45 272 0992  2.07x1077

3 w1 Gaussian 0.000 01 0.028 7 0.03 17.0 098  1.96x1077

1 ERAR Spheroidal — 0.000 01 0.0273 0.04 13.5 0979  2.63x1077

0.5 15 2 = 4 Gaussian 0.000 45 0.054 8 0.82 16.9 0.982 3.65 %1077
3 w1 Gaussian 0.000 16 0.0314 0.51 20.2 0991  030x107’

1 #i 7 Gaussian 0.000 02 0.024 7 0.08 215 0972  2.83x1077

20 2 =i Gaussian 0.000 27 0.016 5 1.64 15.6 0.989 3.15% 1077

3 w1 Gaussian 0.000 13 0.0352 0.37 19.2 0968  237x1077

1 97 Gaussian 0.000 19 0.026 4 0.72 17.8 0.984 1.47 x 1077

10 2 w3 Gaussian 0.000 32 0.0179 1.79 20.1 0978  235x1077

3 w1 Gaussian 0.000 18 0.0325 0.55 16.7 0982  026x1077

1 #i 7 Gaussian 0.000 24 0.0318 0.75 18.3 0.993  1.78x 107

0.6 15 2 Btk Spheroidal 0.000 53 0.026 5 2.00 17.7 0.985 324 x 1077
3 w3 Gaussian 0.000 37 0.014 7 2.52 18.2 0975  1.64x1077

1 #i 7 Gaussian 0.000 42 0.013 2 3.18 19.3 0.982  0.67x1077

20 2 =17 Gaussian 0.000 21 0.035 7 0.59 15.7 0.994 2.12x 1077

3 =7 Gaussian 0.000 01 0.0153 0.07 163 0974  245x1077

¥E: SCD. ZE[AI A% % . Note: SCD, spatial correlation degree.
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Tab.2 Windbreak efficiency of different sand barriers

FLBE SRS 53 i K g
Porosity  Side length/cm  Height/cm Windbreak efficiency

1 0.46

10 2 0.62

3 0.64

1 0.58
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1 0.50
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1 0.43

10 2 0.45
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1 0.44

0.6 15 2 0.44

3 0.48

1 0.46

20 2 0.46

3 0.50
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