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Experimental study on basic characteristics of angle of
repose and initiation velocity of transparent sand
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Abstract: Artificially synthesized transparent soil materials combined with particle image processing
technique has been widely used in model testing. However, further study of pile foundation scour and
research on its characteristics is essential. Based on the transparent sand prepared by the mixture of fused
silica sand, twelve alkane and 15 # white mineral oil, the basic physical properties, angle of repose and
starting velocity of the transparent sand were studied through laboratory experiments. The results show
that the transparency of the mixture is not much different except for the 1-2 mm particle size group which is
significantly worse; the bulk density of transparent sand in each particle size group is of slight difference;

the bulk density of transparent sand in each particle size group is also of neglectable difference; dry bulk
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density increases first and then decreases with the increase of particle size; the pore liquid shear rate and

shear stress show a good linear relationship, which is a typical Newtonian fluid; the submerged angle of

repose increases with increase of the median diameter; the initiation velocity of transparent sand with a

particle size group of 0. 1-0. 2 mm increases with increase of liquid depth, fitting by Shamov’s formula,

indicating the better anastomosis effect.

Keywords: transparent sand; physical characteristics; angle of repose; initiation velocity
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Fig. 1 Fused quartz sand samples of different

particle size groups
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Table 1 Bulk density of transparent sand

FiAEdH/mm  FHEH/(tem ) | KAH/mm HE/(t+em 3)

0.1~0.2 2.192 1~2 2.189
0.2~0.5 2. 188 2~3 2.191
0.5~1 2.190 3~5 2.192
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Table 2 Change of dry bulk density of transparent sand

with time t/m’
. 0.1~ 0.2~ 0.5~ 1~ 2~ 3~
I 1] /b
0.2mm 0.5mm 1 mm 2 mm 3 mm 5 mm

0 0.950 1.033 1.075
6 0.973 1.044 1.084
24 0.973 1.048 1.092
48 0.980 1.048 1.092

.130  1.078 1. 063
.138  1.083 1. 065
. 148 1.092 1. 070
.148  1.094 1.072
72 0.984 1.053 1.092 148 1.097 1. 075

96 0.984 1.053 1.094 148 1.097 1. 075

= e e e e e

120 0.984 1.053 1.094 . 148 1,097 1. 075
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Fig.3 Relationship between pore liquid shear rate

and shear stress
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Table 3 Angle of repose test results

KRl /mm  PERAE/mm HRIRIEA/ O B RIEMA/ O
0.1~0.2 0.15 37.3 32.2
0.2~0.5 0. 35 35.7 33.3

0.5~1 0.75 36.7 34.5
1~2 1.5 37.2 35.7
2~3 2.5 38.1 37.2
3~5 4 39.1 38.3
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Fig. 5 Relationship between the angle of repose and

particle size of transparent sand in different media
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Fig. 6 Initiation velocity test device
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Fig. 7 Schematic diagram of equipment layout
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Table 4 Experimental results of initiation velocity of transparent

sand particles with a particle size of 0. 1-0. 2 mm

W/ (em s s71)
W/ cm - - -
A S 50 g =y )| KL
3 14. 05 16. 28 18. 84
6 16. 00 18.73 21. 82
9 16. 60 19. 50 22.72
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Fig. 9 Relationship between initial flow velocity and depth of

transparent sand in the particle size group of 0. 1-0. 2 mm
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