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ABSTRACT

Research was conducted to evaluate the filtration performance of geotextile in the earth
dam constructed with dispersive soils, in order to seek for a method of preventing sinkhole, piping
and failure of the earth dam caused by sodium dispersive clay. The test was done by compacting fine
grain soils in the mold and water was caused to flow through a small hole punched in a specimen,
then discharged through the geotextile placed adjacent to the specimen as a filter. The volume of
effluent was recorded while the colour of water was observed, and then flow rates were calculated.
The result showed that, at the first interval, the effluent was visibly cloudy indicating the dispersive
clay eroded by water, later the effluent became clearer with time and completely clear at last. The
rate of flow at the beginning was rather fast and became slower gradually and was almost stable
at last. The results indicated that the dispersive clay particles eroded by water were accumulated at
the surface of geotextile and gradually formed complex structure which resulted in decreasing
in flow rate. When the complex structure was completed, the rate of flow became stable. At the end
of the successive flow tests, the apparatus was dismantled and the specimen was extruded and
broken to examine the size of the hole. The test result showed that some clay particle filled in the
hole and some attached to the surface of geotextile acting as the filter for dispersive clay. The test
results also showed that, with different pore size of geotextile, the rate of flow would be different
only during the first week, later the rate of flow was nearly the same, and after 29 days from the
beginning the rate of flow was rather stable.
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Table 1 Physical properties of soil sample (Phimai series).

Soil Pinhole D-T Crumb Degree % Soil separates
sample test ratio test . of )
grade) dispersion Sand Silt Clay
2 — 0074 mm 0.074 — 0.005mm _<€0.005 mm
Phimai Series ND4 1 4 74 34.0 23.5 425
Table 2 Chemical properties of soil sample (Phimai series).
Soil pH ECx10 ® of Soluble cations (meq/D
sample paste saturation extract % Na SAR  CEC ESP
Ca+Mg Na K meq/100g
Phimai Series 7.5 0.88 0.5 7.9 0.05 93 16 27 17
Table 3 Physical properties of Geotextile.
Physical Geotextile No.
properties
700 1000 1500 2000 3000
Water flow 1/m? /sec 80 50 35 33 30
(100 mm.head)
Pore Size (um.)
90% summation 180 100 60 50 40
50% summation 120 70 40 30 20
Thickness (mm.) 0.5 0.7 0.8 1.0 1.2
Weight (g/m?) 100 140 190 240 280
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Figure 1 Geotextile was cut at the same size of plastic
tube for testing and placed adjacent to soil
specimen.

Figure 2 The compacted soil specimen in mold prepared
for passing water through.
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Figure 3. The complete set of apparatus and compacted
soil specimen for testing. Measure the rate of
flow of distilled water through soil specimen
during the period of testing 104 days.
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Table 4 Water flow rate milliliter / second / square cm of Soil - Geotextile No. 3000, 2000, 1500,

1000 and 700 and Time .

Geotextile No.
Time #3000 #2000 #1500 #1000 #100
hrsmin days Water flow rate (ml/s'cm ” 2)

00:05 0.0035 3.9463E-01 2.1902E-01 1.9732E-01 1.6456E-01 1.6456E-01
00:15 0.01 1.0971E-01 3.9463E-02 9.8658E-02 3.1176E-02 2.6440E-02
00:25 0.017 9.3923E-02 3.0781E-02 1.8942E-02 2.0126E-02 1.3023E-02
00:40 0.028 5.9590E-02 2.5257E-02 6.3141E-03 1.0260E-02 5.1302E-03 -
00:50 0.035 5.4854E-02 1.8548E-02 4.7356E-03 6.3141E-03 2.6440E-03
01:00 0.042 5.1697E-02 1.5391E-02 3.5517E-03 4.3410E-03 1.9337E-03
01:10 0.049 4.6961E-02 1.3023E-02 1.9337E-03 2.2889E-03 1.2904E-03
01:40 0.069 4.1042E-02 6.3141E-03 7.4980E-04 8.2873E-04 6.0379E-04
02:40 0.111 3.3544E-02 4.7356E-03 3.6385E-04 4.3410E-04 4.6961E--04
03:29 0.145 3.1176E-02 2.7624E-03 1.5351E-04 2.6401E-04 2.9242E-04
04:30 0.1875 2.6440E-02 1.8153E-03 9.5501E-05 1.8942E-04 1.5351E-04
05:30 023 2.3283E-02 1.5785E-03 8.0900E-05 1.5983E-04 1.3141E-04
8 9.0766E-07 6.6298E-07 3.7490E-07 2.8690E-07 6.1335E-07

21 1.4601E-07 6.0379E-07 2.6717E-07 3.0189E-07 3.8635E-07

26 1.2786E-07 2.0560E-07 2.0916E-07 1.2786E-07 2.5099E-07

29 1.0655E-07 2.7388E-07 1.5233E-07 1.9793E-07 1.5233E-07

31 6.8666E-08 1.8272E-07 1.3812E-07 1.0277E-07 2.7388E-07

40 1.3694E-07 1.8153E-07 1.2549E-07 2.1696E-07 2.1310E-07

43 7.6164E-08 1.2194E-07 4.5777E-08 1.6748E-07 4.5777E-08

45 2.2849E-07 1.2194E-07 6.8666E-08 3.8832E-07 1.2561E-07

48 1.2194E-07 1.0655E-07 2.2849E-07 3.1965E-07 1.8270E-07

56 1.0260E-07 1.7680E-07 1.8270E-07 2.5572E-07 1.4601E-07

62 1.8272E-07 1.3694E-07 2.0876E-07 3.0781E-07 1.6456E-08

66 1.9416E-07 1.5983E-07 3.4254E-07 3.2755E-07 2.5651E-07

70 1.0260E-07 1.5983E-07 2.6480E-07 2.3979E-07 1.3418E-07

73 1.5233E-07 1.8548E-07 2.7230E-07 2.6100E-07 2.7230E-07

98 1.4601E-07 1.6969E-07 2.8459E-07 2.5020E-07 1.9064E-07

104 2.4349E-07 2.1310E-07 2.5578E-07 2.2849E-07 1.9771E-07
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Figure 4 Relation between water flow rate (milliliter/

WATER FLOW RATE (ml/s/cm’)

second/square centimeter) that flows through
Soil-Geotextile No. 3000 complex zone and time
(hours).
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Figure 6 Relation between water flow rate (milliliter/
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second/square centimeter) that flows through
Soil-Geotextile No. 2000 complex zone and
time (hours).
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Figure 8 Relation between water flow rate (milliliter/

second/square centimeter) that flows through
Soil-Geotextile No. 1500 complex zone and time
(hours).
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second/square centimeter) that flows through
Soil-Geotextile No. 3000 complex zone and time
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Figure 12 Relation between water flow rate (milliliter/
second/square centimeter) that flows through
Soil-Geotextile No. 700 complex zone and time
(hours).
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Figure 11 Relation between water flow rate (milliliter/
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Figure 13 Relation between water flow rate (milliliter/
second/square centimeter) that flows through
Soil-Geotextile No. 700 complex zone and time
(days).
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Interpretation of Dispersive Soil Analyses Results

1. Crumb Test Emerson 1967.
Tvaunaiu grade A3 9 fo grade 1, grade 2, grade 3 (1ag grade 4 ANMUNUIYVDIND
minadeuiludaiine
grade MANANNN
grade 1. TuNU{A3en Aunaneenidnilos hiflanuguegluiias (No sign of
clay colloid) AN Nondispersive
grade 2. HUA3oudnen fammuegiiamisfinavestoudu (iddremnsadiuany
YuFanudrsmaldr Wial3lu grade 3 fuduiily
Dispersive @nioy

aaa < 1 ¥ 4 a v S v
grade 3. TU§ATowerszum ansamuanuyulade wemdeuduldasldlui uds
= - - 12 a g . .
UnnuyguiAadung q aimesuzlddu Awilu  Dispersive
WINTY
aaa ] Y 1 " A A H 1o A
grade 4. HJfA3e1081911n Aumauzldduiianuguiatuinll dlunmauzldduiie

2. Dilution Turbidity Ratio Test (D-T Ratio)
(SCS-Soil Mechanics Unit, 1972)
MwnuRanIMATeAunszei lasisn noauiudiay 1, 2, 3, 4.....MUAIAY
ANUHINYVDINNAY
1-3 Aulimsnsznedage 1y Dispersive Clay 1@ 1a9Ta0INTY MINTEERIVeIRY
Saantfouasmudiiy

3. Degree of Dispersion (%) ASTM Designation : D221-83a, (1988)
vnunanisnageuiiu weifud daud o0-100 Wedidug
Percent Dispersion

0-33 % au'hjﬁﬂtymémmiﬂizmﬁa
(Non-dispersion)

34-67 % auﬁ'uﬁﬂiywnﬁ'mﬁnmiﬂizmaﬁa
(Moderately Dispersion)

68-100% Auiinisnszaodiga

(High Dispersion)
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4. Pinhole Test Sherard, et al., 1976
MNTBNUNNHAN INATOUAUNTE8621 1835 Pinhole Test s19uwa’lidail DI, D2,

ND4, ND3, ND2 uaz ND1

a @ ) . . 1 @

D1, D2 - Aunszaeaa W Dispersive Clay ﬁ;uuiqqnﬂmmz
Tagainloun

ND4, ND3 - Aunszawdnhunars wse Intermediate 8199 1UYI

v 4 i o K k4

asioveanmsilasunas gz laslaunais

a ] Y I~ . . a ]
ND2, ND1 - dulunszoed u Non-dispersive clay AUNUNIUAD

@ YA
Msnazlan





