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Wind Threshold Shear Velocities of Sands at Moistened State
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Abstract The widely accepted Bagnold type function to calculate threshold wind velocity or shear velocity

was developed for dry sands. However, surface moisture is an extremely important variable controlling the

entrainment process of sands by wind because the tensile force between the water molecules and sand grains

produces cohesion. The detailed results from experiments in a laboratory wind tunnel are reported, in which

the threshold shear velocities for a range of sand grains with different moisture content are measured- The

results show that the functions relating threshold shear velocity and moisture content are different for differ—

ent sized sands. Relative threshold shear velocity, the ratio of threshold shear velocity of sand at moistened

state to that at dry state is better related to moisture content. For given grain size, the threshold shear veloc—

ity is proportional to the square root of moisture content.
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2 3
1
/mm
0. 045 M Mo 0. 00 0. 80 1. 11 1. 13 1.22 1. 35 1. 34 1.76 2.37 4. 23 4. 46
0. 054 Us /(em® s 1) 32.40 36.40 36.80 44.40 47.60 58.80 69.60 72.00 81.20 89.20 94.00
Us wel 1. 00 1. 12 1. 14 1. 37 1. 47 1. 81 2. 15 2.22 2.51 2. 75 2. 90
0. 054 M Po 0. 00 0. 61 0.93 0.96 1. 50 1. 56 2. 06 2.78 2. 84 3.49 3. 68
0. 077 Us /(em® s 1) 29.8 36.00 43.30 46.40 53.20 64.00 60.00 70.40 83.60 75.20 94.00
U el 1. 00 1. 21 1. 45 1. 56 1.79 2. 15 2. 01 2.36 2.81 2.52 3. 15
0. 077 M Po 0. 00 0. 40 0. 56 1. 31 1. 69 2.21 2. 37 2. 46 2.75 2.78
0. 090 Us /(em® s 1Y) 28.40 35.60 46.40 56.80 68.80 76.80 60.80 68.80 92.80 78.40
Us el 1. 00 1. 25 1. 63 2. 00 2.42 2.70 2. 14 2.42 3.27 2.76
M Po 0. 00 0. 96 1. 29 1. 27 1.71 1. 82 2.93 3. 10 3.12 3. 50
g (1)(9)(? Us /(em® s l) 26.40 28.00 38.80 35.60 48.00 48.00 62.00 70.00 75.60 84.00
Us el 1. 00 1. 06 1. 47 1. 35 1. 82 1. 82 2. 35 2. 65 2. 86 3. 18
0. 100~ M Po 0. 00 0. 65 0. 79 1. 19 1. 33 2.44 2. 88 2. 89 3.04 3. 67
0. 135 U /(em® s ") 26.41 26.80 32.80 49.60 50.80 59.60 66.00 84.40 90.00 97.20
Us el 1. 00 1. 02 1. 24 1. 88 1.92 2.26 2. 50 3.20 3.41 3. 68
M Po 0. 00 0. 47 1. 27 1. 35 1. 47 1. 72 2.78 3. 15 3.70 3.79
2 E(S; Us /(em® s 1) 27.20 33.20 32.40 43.60 45.60 47.60 7880 72.00 88.00 95.20
Ut el 1. 00 1. 22 1. 19 1. 60 1. 68 1. 75 2. 90 2. 65 3.24 3. 50
0. 150- M Po 0. 00 0. 45 1. 08 1. 19 1. 44 1. 52 1. 50 1. 55 2.18 3. 15
Us /(em® s 1Y) 30.80 31.80 49.60 65.60 69.20 62.60 77.60 70.00 89.80 93.80
0. 200 Us el 1. 00 1. 03 1. 82 2.13 2.25 2.03 2.52 2.27 2.92 3. 05
0. 200~ M Po 0. 00 0. 39 0.52 0. 54 0.56 0. 70 0. 77 1. 10 1. 74 2. 81
0.250 U /(em® s 1) 38.80 46.40 48.40 42.80 48.80 49.20 64.40 68.00 79.60 92.80
Ut wel 1. 00 1. 20 1. 25 1. 10 1. 26 1. 27 1. 66 1.75 2. 05 2. 39
0. 250~ M Po 0. 00 0. 32 0. 51 0. 67 0.70 0. 95 1. 04 1. 07 1. 09 1. 40 2.24
0. 400 Us /(em® s l) 40.8 44.00 48.80 49.60 67.60 48.40 55.60 8360 87.20 90.40 92.80
Us el 1. 00 1. 08 1. 20 1. 22 1. 66 1. 19 1. 36 2.05 2. 14 2.22 2.27
0. 400- M Po 0. 00 0. 26 0. 27 0.32 0. 36 0. 40 0. 90 1. 29
0. 500 U /(em® s ') 45.20 46.80 45.60 45.20 45.20 77.20 85.20 92.80
Us el 1. 00 1. 04 1. 01 1. 00 1. 00 1. 71 1. 88 2.05
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