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€xperimental Study on the Characteristics
- of Water Flow Through Sand Layer
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Summary

The object of this experiment is to find out some flow characteristics of
water through sand layer, to prevent moving sands in the filters of the fill Dam,
infiltration gallery, well and Deversion Weir.

This expenment was accomplished with different particle Sizes of Six Samples
and different hydraulic gradient.

The results obtained are Summarized as follows.

1. The critical hydraulic gradients for laminar flow was found to be between 1
and 2 when the sand used had the effective diameter, D,y of between 0, 18cm
and 0,45 cm.

2. The critical hydraulic gradients for different particle sizes of sands were
varied considerably.

3. There was a negative correlation between critical hydraulic gradient and

critical Velocity, and between effective partxcle diameter Dy, and critical hydraulic

gradient respectively. .

4. In spite of relatively small variation of void ratio of sands used, the values
of the coefficient of permeability varied considerably. There was a negative
correlation between coefficient of permeability and void ratio.
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Fig. 1. Grainsize Abbumulatierr Curves.

&
-

5 D

2. RBKES BRA%

EREEE 2824 ZALAS 2o ABE 9
= E]ﬁ% ‘:l‘”“ 5mm£} ﬁﬂi ﬂ‘%ﬂi ﬁﬂ(%%

¢=20mm¢e] Plastici s fEmstg o™ Eige = &
KRR gLt Al KEE hE WSt ot ¢=

10mmel 2738 slol z o el-E [ 2},

WK LiRel Tanke} FkEM L T2 &
WA+ Y& @ 2cm9) notch® RA MR =
KELE HRHIES 259, HRE BAEBR
W oHplel AT ¥olo EES 2,495kgo) o
#rhe FTEE 30, 5cmo] v},

e EAfgd 57 loom¥ 3o = vpye o

Tablé-1. Composition of the Samples of sand particles and their physical properties.

\
gample Number o 2 3 4 5 6
si nber - No. 4~ No. 4~ No, 10~ No. 4~ No. 4~ No. 10~
physicalponertios |  No. 40| No 0| %o en. “wotiol N ‘v No. 200
% % % % % %
No. 4 0 0 0 0
: (100) (100) (100) (100)
No. 10 31.2 26.4 0 23.8 | 23.6 0
. (68.8) (73.6) (100) (76.2) . (76.4) (100)
No. 16 24.9 21.0 28.6 18.9 18.9 24.7
- (43.9) (52.6) @1.4) (7.3) (57.5) (75.3)
No. 30 29.4 24.8 33.7 22.4 2.2 | 291
: Q4.5) (27.8) @37.7) (34.9) (35-3) ] (46.2)
No. 40 14.5 12,2 16.5 11.0 1.3 14.3
: © 5.6) 1.2) (23.9) (24.0) @31.9)
’ 9.2 12.5 8.3 | 7.6 10.8
No. 50 6.4 @n | oqase | e @1.1)
[ 637 8.68 5.8 | 57 | 7.5
No. 60 | (003 (0.02) e | oun | g3e
7.3 7.3 9.5
No. 100 (2.5) (3.4) “.n
{
| 2.45 2.4 3.2
No. 140 | (0.05) .0 ©.9)
0.5 0.7
No. 170 | (0.5) 0.2)
o \ 0.1 0.16
No. 200 ’f 0.4 (0.04)
|
specific. gravity ‘! 2,631 2,631 2,621 2,616 { 2,674 2,673
Void Ratio , 0.402 0.403 ! 0.408 0.432 [ 0.467 0. 469
{
Dy, ! 0.42 | 0.35 ! 0.30 ! 0.27 ' 0.22 0.18
i } | :




BERTREA 174 3 58 19754 94

IR vl gebEs 10M4 gpes Ry
£ 0.9kg ecm/em'o.2 St FAKBERS MRS
Lke) Tanke) REE 4o frEdd Wbz 2o
7be EEBSIAL thA] Tanke] (fEE 2 (IEAA
W BT shel oo wel W{hstE KEE AE
FEE S Rl mass cylinders fEEcH Wik
QE WEstdod o« FHES WEESRIS Stop
watch 3 @Rl 308, 608 2H= o] o
vhe} ke RS

ol 9o BEE SRESAT FAKRE Kot B
Bel %% V& Darcyd HIG—1D7 (2—2)Rel
et B o

—Tank

——t

water tube
K

Piezometer

Fig. 2 measuring A pparatus of hydraulic
conductivity. .
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Fig. 3. Relationship between hydraulic
gradient(i) and flow velocity(v)
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' Tab)e—z. The hydrauhc cdndifidns of the samples

3 7 ~3 3

Sample Number . 1 2
No. 4~ - | No. 4~ No.10~ No. 4~ No. 4~ No.10~
Hydraulic Condition No.40 No.60 No.60 ‘No. 140 No.200 No.200
Coefficient of ability 0.049 l 0032 0.029 0,024 0.019 0.017
Critical Velocity cm/sec, 0.19 - 0.14 0.13 0.12 0.11
Critical hg’ﬂficmdient 1.09 1.27 1.38 .52 1.61 1,78
Effective Diameter ou2 ’ 0.35 0.30 0.27 0.22 0.18
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Fig. 4. Relationship between critical hy-
draulie(ic) and effective Diameter
of sand parttcles(D,,)
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Fig. 7. Relationship between coefficient of
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