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Experimental Research on Physical and Kinetic Characteristics of the
New Compound Sand Made from Plastic
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of China, Wuhan 430010, China

Abstract: In a test of the sand physical model, it is very important to select the model sand with appropriate physical and kinetic
characteristics, which is directly related with the similarity of the sediment movement and the change of river bed and with the
accuracy of the experimental results. All available model sands are not satisfactory in one way or another. In this paper, a kind of
hydrophilic resin compound model sand (PS or EPS) is successfully developed, whose physical characteristics can be controlled and
which can be produced in bulk. This new hydrophilic resin sand (PS or EPS) can meet various requirements in the model sand
selection.
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Table 1 Characteristic parameters of the compound sand made from plastic
d50=0.39 mm ,
’ ' 5~30 cm i
. ; ,ds=0.12 (
’ ' ~1.76 mm, 3
1.38 t/m’, 0.55-0.73 t/m’ 10.6~14.4 cmps, ,
: +0.02 t/m?’, 16.3 ~20.8
) cm/s
2 (o}
) 7 , ,
1.38 t/m?, ds=0.12~1.73 mm , ( ),
I ds n=\dss /\/dys » , 1.38 t/n’,
2 [1] +0.02t/m?, 2, (1],

TR TV TN ' Table 2 Determination of bulk density of the
K TN ' compound sand made from plastic

hF R P %
(5.3
=]

% B! [T} dsy/mm n /(tm®)  /(tm?)
i I 1 0.12 1.128 1.365 0.559
20 L 2 0.23 1.360 1.379 0.590
12 F— :‘; 3 0.39 1.134 1.380 0.615
10 1 0.1 0.01 4 0.67 1.090 1.380 0.645
e 5 1.04 1.142 1375 0.725
1 6 1.38 1.077 1.368 0.734
Fig. 1 Relation curves of grades for the compound 7 1.73 1.057 1.360 0.734
sand made from plastic )05)
2.1 o
( )
Y. = vg, 7( 1- [I// )ys(l—s) (1) ' ) ’ ’ 28°-36°
(1-¢) 5 27°~35.4°, ,
o 42 Y : $J5 [1]o
& o ds @ ,
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©=31.27+12.18lg d+8.47(Ig d?  (2)

©=32+10.82lg d+6.81(lg d) (3)
27°~36°,

3

Table 3 Experimental results for the angles of rest by
different sizes of compound sands made from plastic

dso o
/(t-m™) n /mm /C /C

/mm

1.380 0.03~0.09 0.052 62.0 55.0 21.0 18.0
1.365 1.128 0.07~0.30 0.120 58.8 50.6 21.7 18.3
1.379 1.360 0.15~0.45 0.230 56.2 27.8 21.8 19.7
1.380 1.134 0.30~0.58 0.390 485 314 21.6 18.5
1.380 1.090 0.45~0.95 0.670 45.6 33.5 20.1 18.0
1.375 1.142 0.60~1.43 1.040 40.5 36.8 20.3 19.5
1.368 1.077 0.90~2.00 1.380 385 41.7 18.6 17.0
1.360 1.057 1.25~2.00 1.730 34.0 43.5 19.8 17.9

0 N N L AW~

r
w

40 mmx10 mm x4 mm

20 min, 5 min 20 min,
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Table 4 Experimental results of water—resistant properties
of the compound sand made from plastic

10 ¢m?)

1/6,

U =
h

Table 5

eview
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5, (1, 2
UK\ 2L g (1)
¢ m 7 d
: 1/5~1/7
1/6.
1/6; J
, 0.1 mm
h \().]Zl ) 10 h L
b (17.63@7‘&d+0.16x10* - (4)
) 3Ys Y

Experimental results for pick—up velocity

U./(ecm-s™)

6.78~9.40  9.20~12.53 12.10~15.60
5.80~8.00 8.60~11.00 11.60~14.13
6.20~9.00  8.47~12.00 11.51~15.20
7.73~10.40 10.60~14.42 14.07~18.35
8.40~13.24 11.87~17.00 15.40~20.40
13.80~18.00 17.15~21.67 20.20~24.80
15.00~19.60 18.60~23.13 21.60~26.07
18.33~22.53 22.40~27.00 25.33~30.22

15.40~19.60
14.00~16.78
14.33~18.00
16.27~20.78
18.58~23.53
22.93~27.73
24.53~28.60
29.40~34.71

? 60

7.61~0.42 cm/s,

/emxcmxem Ig /emxcmxem /g
1 7.97x0.98x0.41  4.711 7.73x0.98x0.41  4.751 dy/mm
2 7.98x0.98x0.42  4.799 7.80x0.98x0.42  4.832 0,052
3 7.98x0.98x0.42 4.875 7.78x0.98x0.42  4.908 e
0.23
3 0.39
3.1 0.67
30m, 05m, 0.35m, 1.04
0.03% . 1.38
2 m, 5~7 d, L7
5 em, 5~30 cm, 32
22~26 C o 3.2.1
4 o
Y,

o

Re(=wd/Mn)>1.0,
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Table 6 Experimental results on the great size settlements
velocity for the compound sand made from plastic

100 1 B —— T T
2 L [
810 L, e
= o | = i I I
:;5 "3
1
1 10 KFlem 100
ta) d,=0,052 mm
100
= .
f2 B wﬁﬂ
] .
10
1 10 K ilem 100

2

(b) d.=1.

73 mm

Fig. 2 Relation between pick—-up velocity and water
depth for the compound sand made from plastic

Re<1.0,
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Table 7 Experimental results on the little size settlements
velocity for the compound sand made from plastic

/mm /(cm-s™)
dso Re
1 2245  2.50~2.00 7.61 8.88 190.5
2 179  2.00~1.60 7.38 7.76 147.8
3 1.514  1.60~1.43 6.93 6.97 119.6
4 1123 1.25~1.00 6.73 5.66 86.2
5 0850 0.90~0.80 4.49 4.53 435
6 0537 0.63~045 2.98 2.36 18.2
7 0259 030~022 1.11 0.98 1.58 33
8 0.137  0.15~0.125 0.42 0.30 0.44 0.7
3.2.2
0.10 mm
o 40 s ( 20.1 C)
R s 2 200 mlL,
’ b 7 o
, 0.1 mm 0.002 4~0.35 mm
3.2.3

Se=5 g/L
dsy/mm
vil(cm?-s™) w/(cm-s™)

0.100 0.010 08 0.350 0 0.231 0

0.080 0.010 08 0.200 0 0.167 0

0.050 0.010 08 0.056 0 0.057 0

0.025 0.010 08 0.015 5 0.014 4

0.015 0.010 08 0.005 3 0.005 2

0.010 0.010 08 0.002 4 0.002 3

. :D
. ; @
; @ ; @ ; Ca™
Mg* o )
: d5=0.017 6 mm,
Ca*+Mg* 0~150.4 mg/L,
4 ¢/L, d,=0.010 mm =0~
0.225,M,=0.994~1.136,
3.3
n , noo
28 ,

10.02~21.73 cm/s,
n  0.013~0.021 5

0.002 9%~0.043%,

. D 10~12 cm/s
5 N N ,n
0.013~0.015;@ 11~15 em/s
. . . , 14~17 em/s
, 1~3 mm,n  0.015~0.018;
® 17~21 em/s ,

’ ’ ’

,n 0.018~0.021; @  10~30 cm
, 11~30 c¢m, 2~4 c¢m,
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