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 Kumamoto slurry clay has high water content and organic content. 
From the preliminary test, it was found that improvement effect of 
this clay by adding hardening agent such as cement is very small. 
It was also suggested that dewatering of the clay is important for 
improvement. 
In this work, several types of drainage materials were installed in 

the slurry clay in the field and laboratory test conditions, 
respectively.  A simple dewatering method of soft clay using 
geotextile as drainage materials was proposed based on the 
dewatering test results. The effect of the drainage materials on the 
slurry clay were evaluated by ratio of 7 day water content and 
initial water content of the slurry clay (w7/w0). The ratio of w7/w0 in 
the samples with string and cloth was 0.55 under the effective 
drainage condition in the laboratory test. The values 
of w7/w0 on the field dewatering tests with the drainage materials 
(string and cloth) are below 0.75. 
In the laboratory and field dewatering tests, 25 and 35 kPa 
vacuum pressure can be obtained, respectively. It is indicated that 
the drainage materials are effective for reducing the water content 
of the slurry clay without applying external force of energy. 
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1 Introduction 

Dredging of slurry sediment at sea or pond is 
increasing yearly and on daily bases. The handily and 
direct disposal of dredged sediment is problematic. This is 
because dredged sediment contains high water content 
and has low bearing capacity. These features of dredged 
sediment make it difficult to be used directly as land filling 
material without treatment. It is therefore important to 
dewater slurry sediment before use as landfilling material 
or dumping at the disposal site. According to Flemmy et 
al., (2019) and Zhang et al., (2019), dewatering of slurry 
clay before adding admixture will reduce the amount 
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admixing agents (lime, cement or fly ash) needed for 
improving the strength of slurry clay. 

There are numerous techniques for dewatering high 
water content sediment (slurry clay). However, a choice of 
dewatering method will be made by considering a 
treatment cost, period of construction, efficiency of the 
technique, and environmental impact. The dewatering of 
soft clay by preloading or surcharge method has been 
used widely in place of traditional sun drying method which 
takes 2 to 4 months to satisfactorily remove water from 
slurry clay/dredged sediment. However, dewatering by 
preloading without vertical drain is not spontaneous. 
During the dewatering process using preloading method, 
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fine particles shift into the void pores of the soil. When this 
happens, the dewatering rate will be reduced. Generally, 
preloading method is not suitable for treating highly 
sensitive clay.  According to Ali A. et al., (2019), vertical 
drains (sand, paper or PVD) are used to accelerate slurry 
clay dewatering rate.   

The presence of vertical drain in the slurry clay reduces 
a drainage length of the slurry clay. When the drainage 
length of a soil is reduced, the water in the soil will move 
out at a shorter distance. However, vertical drain without 
preloading or vacuum method takes quiet time to complete 
dewatering process. The slow dewatering of slurry clay 
using vertical drain alone is due to clogging of the drainage 
material pore hole. According to Kaikia L.et al., (2005) and 
Bhatia S.K. et al., (1996), the openings or holes on a 
drainage material are clogged by fine soil particles as the 
water moves out through the vertical drain or dewatering 
material. Wang J. et al., (2019) encourage the use of 
vertical with vacuum or preloading method to accelerates 
the dewatering process. The inclusion of preloading or 
vacuum method to vertical drain dewatering method will 
eliminate the storage of water within the soil pores. 
However, energy (vacuum pressure) is lost when treating 
slurry clay with high water content. The treatment of slurry 
clay by vacuum pressure is not cost effective and 
environmentally friendly. According to Grzelak M.D. et al., 
(2011) and Kaixia L.et al., (2005), dewatering slurry clay 
using geotextile tube or bag is effective for relatively small 
volume of slurry clay. It can only be applied for small 
dewatering project and it takes longer time to dewater 
dredged sediment satisfactorily. This study is aimed to 
reduce slurry clay dewatering time by inserting drainage 
material into slurry clay for investigating the influence of 
drainage materials. Several types of drainage materials 
were installed in Kumamoto slurry clay both in the 
laboratory and in the field. 
Suction sensor (pF) was installed in a slurry container with 
drainage materials both in the laboratory and field test 
condition for evaluating the dewatering effect. 

2 Description of test materials 

2.1  Mechanical properties of the slurry clay 

In this experiment, soil sample was collected from a 
pond in Kumamoto Prefecture, Japan for the laboratory 
dewatering test. The physical properties of the clay were 
investigated and clarified based on JGS soil test standards. 
The laboratory soil sample has physical properties, such 
as natural water content =185% (it was adjusted to 200 % 
for the laboratory dewatering test condition), liquid limit 
=121.98%, the plastic limit = 82.12%, plastic index = 39.86, 
clay content = 50%, silt content =15%, sand content =35%, 
organic content = 23.4%, soil particle density = 2. 53 g/cm3. 
Table 1 shows the ignition loss of the sample used for the 

laboratory dewatering test. Fig. 1 shows the particle size 
distribution curve of the Kumamoto clay (the soil sample 
for the laboratory dewatering test condition). While in the 
field dewatering test, soil samples (Kumamoto clay) were 
taken from different point of the pond for dewatering setup 
with and without drainage material. The field dewatering 
setup with drainage material has a natural water content 
of 145.0% and liquid limit of 93.64%. While the field 
dewatering setup without drainage material has a natural 
water of 220%. From the soil test results, improving the 
slurry clay by cement mixing will require a high volume of 
cement to bind the soil particles because of the large 
amount of organic mineral present in the clay and the high 
natural water content of the soil which ranges from 145 to 
220%. 
 
Table 1. Ignition loss of Kumamoto slurry clay 

2.2  Consolidation test 

One-dimensional consolidation test was conducted 
using Kumamoto slurry clay (sample A) with an initial 
water content of 185 %. The test condition is based on 
the JGS 0411 load incremental procedure. The result 
from this test is used to scrutinize and illustrate the 
dewatering behaviors of the cases treated in this study.  
At the beginning of the consolidation test, 4.9 kN/m2 
vertical load was applied to the slurry clay. After the free 
water in the soil have been removed by the application of 
small weight vertical, greater loads were applied on the 
specimen after 24 hours interval of the time in which the 
previous load was added. The adding of loads to the 
specimen continues till 8 days based on JGS 0411 
guidelines.  

Sample for laboratory 
dewatering test 

Ignition percentage 

Ignition loss (%) 23.4 

Fig. 1. Particles size distribution curve of Kumamoto slurry clay 
(Sample for laboratory dewatering test) 
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3  Methodology 

In this study, five drainage materials were used to 
accelerate the dewatering rate of the dredged sediment by 
inserting them in the slurry clay. The drainage materials 
are string (composite polyester), cotton, PV rope, woven 
and non-woven cloth (geotextile materials). The used 
drainage materials are grouped under two categories as 
polyester (strings) and geotextile materials (cloths). Figure 
2 (a), (b) and (c) polyester material while Fig. 3 (a) and (b) 
geotextile materials. The drainage materials were installed 
in the slurry clay in each case of the test condition at 
specific distance in order to accelerate the dewatering rate 
of the slurry clay. The dewatering test comprises of two 
case studies, laboratory (by pouring slurry clay in a plastic 
bag and cylindrical PVD pipe) and field tests. The drainage 
materials in plastic bag filled with slurry clay were installed 
at 33mm pitch while the drainage materials in the slurry 
clay in a cylindrical PVD were installed at 50 mm pitch. For 
the field dewatering conditional, the drainage materials in 
Fig. 2 (a) and Fig. 3 (b) were installed in the slurry clay at 
100 mm pitch. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
  

 
 
 
 
 
 
 
 
 

3.1 Laboratory dewatering test 

3.1.1 Dewatering behavior of clay using drainage 
material (strings) 

In this study, the ability of the series of drainage materials 
to remove water from slurry clay were investigated. This 
was done to know the drainage material with good feature 
to dewater water from the tested soil sample at a short 
time. In this study, 7 day was chosen as the maximum 

6.0 mm thick 

9.0 mm thick 

(a) Woven geotextile 

(a) Composite string polyester 

(b)  Cotton rope 

(c) PV rope 

2.0 mm thick 

6.0 mm thick 

0.6 mm thick 

(a) Woven geotextile  

(b)   Nonwoven geotextile 

Fig. 3.  Geotextile drainage materials (cloths) 

Fig. 2. Polyester drainage materials (strings) 
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dewatering time. Because every drainage material has a 
specific water discharging rate. Slurry clay of 200 % water 
content was poured into a plastic bag of 200 mm length 
and 76 mm diameter. Then, each drainage material was 
installed in the plastic bag filled with slurry clay at a radius 
of 38 mm. After this was done, the surface of the plastic 
bag was sealed with plastic tape. The plastic seal 
prevents evaporation of water from the plastic bag and 
allows water to drain out only through the installed 
drainage material with 200 mm outlet.  The dewatering 
rate of each drainage material inserted in the slurry clay 
was measured using weighing balance. It was difficult to 
measure the suction increment of the slurry clay using 
suction pF sensor in this tube dewatering test condition 
due to its instability to stay upright. Therefore, plastic bag 
was kept in a horizontal position, as shown in Fig. 4. 

3.1.2 Dewatering behavior of clay using drainage 
material (cloths) 

In this case study, the abilities of the drainage 
materials (cloths) in removing water from the slurry clay 
were determined under three installation conditions, 
namely, vertical, horizontal and combined order. The cloth 
materials used in this test are woven and non-woven 
geotextile material. For easy identification, they are named 
as cloth A and B, respectively. Three dewatering cases 
were treated in this section.  Slurry clay with water content 
of 185% was poured into a 127 mm height and 100 mm 
wide cylindrical PVD pipe with a plastic bag. The cloth 
drainage materials were installed in the PVD pipe filled 
with slurry clay.  Figure 5 shows the setups where 
drainage materials were vertically and horizontally 
installed. Figure 6 shows the setup in which the drainage 
materials are installed in combine order alongside with a 
pF sensor setup. In case 3 as shown in Fig. 6, the drainage 
materials were installed in the slurry clay in vertical and 
horizontal direction. The idea behind installing the 
drainage materials in combined manner was to increase 
the suction pressure in the slurry in order to facilitates fast 
removal of water from the slurry clay. The dewatering rate 
of the sample in each case was measured daily and the 

test lasted for 7 days. For better understanding of the 
dewatering trend, suction pF sensor was installed in a 
sample with the same dewatering condition as that of 
combined case with woven geotextile material (case 3-A). 
The pF sensor was installed in the slurry clay in case 3 at 
a depth of 100 mm in a spot closed to the drainage 
material installed in case 3. The pF sensor was installed in 
case 3-A sample, because it has the highest dewatering 
rate during the preliminary test. The pF suction test lasted 
for 14 days.  

3.2 Field dewatering test 

Two different dewatering tests were conducted in the 
field. In one of the tests, drainage material was not 
installed in the slurry clay. This test was done in this 
manner for evaluating and comparing the dewatering 
efficiency of the setups with drainage materials over a 
setup without drainage material. 

3.2.1 Field dewatering test without installation of 
drainage material 

The water content of the soil sample for this test is 220%. 
The dredged slurry clay was poured into a designed  

Fig. 4. Setup with plastic bag and string 

200 mm 

76 m
m

 

200 m
m

 
Horizontal order Vertical order 

Fig. 5. Setups with drainage materials (cloths) installed in 
horizontal and vertical order 

  Combined order Suction setup  

Fig. 6. Setup with drainage materials (cloths) installed in 
combined order with a suction sensor 
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drainage bag. After that, the drainage was covered 
and the soil water could move out from the drainage bag 
The water content of the soil sample for this test is 200%. 
The dredged slurry clay was poured into a designed 
drainage bag. After that, the drainage bag was covered 
and the soil water could move out from the drainage bag 
without placing surcharge load on it. Soil sample was 
taken from the drainage bag after seven day for measuring  
Water content. The setup without the installation of 
drainage material is shown in Fig. 7. 

3.2.2 Field dewatering test setups with drainage 
material  

In this test, the slurry clay used has 185% water 
content. The dredge slurry clay was poured into 1200 mm 
high and 1000 mm wide drainage bag made from woven 
geotextile material. After that, drainage materials such as 
string (composite polyester) and cloth (non-woven 
geotextile) were respectively installed in the drainage bag 
at 100 mm apart. The drainage setup filled with slurry clay 
was opened to the atmosphere. Exposing the slurry clay 
to atmosphere enhance evaporation of moisture from the 
slurry clay surface. After seven days, the soil samples 

were taken from the middle point between the drainage 
materials for measuring water content.  
The setup is shown in Figs. 8 and 9, respectively. 

4 Laboratory dewatering test results and 
discussions 

4.1 Influence of consolidation pressure on void ratio. 

 Figure 10 shows the relationship between void ratio 
and the applied consolidation pressure. At the beginning 
of the consolidation test, the application of 4.9 kN/m2 
vertical load reduces the soil water faster compared to the 
later days of the test. From Fig. 10, the compression index 
(Cc) of 0.5 was obtained. Although void ratio of the clay is 
large, the value of Cc is relatively small comparing that of 
a typical sediment clay in Japan. It indicates that 
dewatering of the clay needs force or energy equivalent to 

large consolidation pressure. 

4.2 Dewatering of drainage material (string) on slurry clay 

Dewatering rate of a slurry clay is influenced by both 
soil properties and type or arrangement of drainage 
material. Therefore, to dewater slurry clay satisfactorily, it 
is important to investigate performance of drainage 

Fig.7. Setup of drainage bag (T K bag, Daiga co. Ltd) 

Fig. 8. Field setup composite polyester material (string) 

Fig. 9. Field setup with non-woven geotextile (cloth) 

Fig. 10. Relationship between test results and discussion 
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material. The average water content in the dewatering test 
was derived from the following formula. 
𝑤
=
𝑚−𝑚%

𝑚%
× 100																																																																									[1] 

Where w is the average water content of the dewatering 
day, m is the total mass of the clay per day, same as m= 
mw + ms, ms is the mass of the solid clay and it is constant. 
 While mw is the wet mass water in the clay and it changes 
per dewatering day.  

 

As shown in Fig. 11, the higher the drainage material could 
discharge water from the slurry clay, the faster the 
dewatering rate. From the test result as displayed by Figs. 
11 and 13, the water content of the tested soil dropped 
sharply from 0 to 1 day of the test compared to the other 
time.  This is due to the free movement of water through 
the soil particle at the earlier stage of the test. After the 1 
day of the test the out flow of water drops, as a result of 
clogging of the drainage path by fine particles of the soil. 
From the test result as shown Fig.11, composite polyester 
material has the highest dewatering rate compared to 

cotton rope and PV rope. It reduces the slurry clay of 
185.0% initial water content to 102.09 % after 7 days.  
Composite string material is effective because it is made 
of polymer and cotton material. Both drainage materials 
have great ability to drag out water. According to Siamak, 
S. et al., (2015), the addition of polymer (admixture) to 
slurry clay increases the slurry clay permeability rate. In 
addition, chemical polymer is 9 mm thick while its 
counterparts are 6 mm thick. Drainage material with large 
surface area accelerates dewatering of slurry clay. This is 
because the large surface area of the drainage material 
further reduces the distance in which the soil water would 
have flow to.  It was found that high suction pressure exists 
in the soil closer to the string polymer (drainage material) 
interface. This suction pressure facilitates quick 
dewatering of water from the soil closer to drainage 
material compared to soil particles far from the drainage 
material (Henbo et al., 2004 and Radkakrishran et al., 
2010). In other words, if the drainage length is short, water 
will move out from the sediment faster. 

In the dewatering test using strings, composite string 
polymer was more effective than other dewatering 
materials (cotton rope and PV rope). Composite string 
polymer is effective because it is made up of polymer and 
cotton material. According to Kevin., (2014), Flemmy et al., 
(2019) and Bhatia. S. K. et al., (1996) work, every drainage 
material has different ability to absorb and drag out water 
from slurry clay. In this view, the choice of drainage 
material to be used for dewatering slurry sediment 
depends on the soil properties of the dredged sediment.  

The effect of the drainage materials on the slurry clay 
were obtained from the ratio of the 7 days water content 
and the initial water content of the slurry clay (w7/w0).  As 
shown in Fig. 12, the ratio of w7/w0 in these drainage 
materials is between 0.55 to 0.65 and it indicates that the 
effective dewatering from the slurry clay is obtained by 
using drainage materials of string without energy. 

4.3    Dewatering effect of drainage material (cloth) on 
slurry clay  

Three types of dewatering tests using two geosynthetic 
materials, vertically and horizontally placed and the 
combination of both order of the arrangement, were 
conducted as shown in Fig.6. 
  Figure 13 shows the dewatering test result for 7 days. It 

was observed that average water content of the samples 
decreases quickly at the initial stage of the experiment. 
However, after 1 day period, there was a small reduction 
in the dewatering volume. This reduction in the dewatering 
volume is due to the effect of sedimentation, coagulation 
and flocculation of fine soil particles. At this point of the 
experiment, the finer soil particle moved into the void pore, 
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resulting in the sample hardly as the particles cling to each 
other.  

  Figure 14 shows the ratio of w7/w0 for each sample 
after 7 days dewatering. Irrespective of this short coming, 
cloth A (thickness of 0.6 mm, woven) was more effective 
in the dewatering process compared to the cloth B 
(thickness of 2 mm, non-woven), precisely Case 3-A was 
found to be the best order suitable in this experimental 
condition. The low dewatering effect recorded from the test 
cases with cloth B was because of the non-woven nature 
and texture of the cloth B, irrespective of the large cross-
sectional area against the cloth A. From the dewatered 
sample surface, free water was found on the surface of the 
dewatered clay when the plastic cover was removed at the 
end of the dewatering test. This indicates that material B 
acted as a damp proof membrane hindering the depletion 
and the evaporation of excess water from the test soil 
sample. 

The initial water content of the soil is 1.52 times its 
liquid limit. According to Chai J.C et al., (2019) and Hong 
Z.S, (2010), slurry clay with initial water content (Wo) 1.0 
to 2.0 times its liquid limit will consolidate but 
sedimentation of the soil particles will not occur.  Figure 15 
shows the pF results from the laboratory test. The 
installation of drainage material in vertical and horizontal 
direction (combined condition) of the dewatering test 
facilitates quick dissipation and settling of the slurry clay. 
The strength of the slurry clay increased  from zero kPa to 
25kPa due to the installation of drainage material in the 
setup in vertical and horizontal condition (combined order) 
as shown in Fig. 15.  From the pF suction incremental 
curve in Fig. 16, the pF meter reads zero on the first day 
of the test but it increases progressively due to the 
depletion of water from the clay. This means the efficiency 
of a setup with drainage material does not depend on the 
drainage material used only but also on the allowable 
dewatering days for the dewatering process. 
Chai J.C. et al., (2019) reported that an Ariake clay with 

initial water content of 1.5 times its liquid limit has a 
remoulded yield stress of 2.0 kPa without the application 
of surcharge load. However, as shown in Fig. 15, the soil 
generates 25 kPa pressure through the installation of 
drainage material in the slurry clay. 

4.4 Relationship between void ratio and 
suction/consolidation pressure. 

A relationship between void ratio and suction was 
established from the calculated daily water content of the 
dewatering test and conversion of pF to suction pressure 
as shown in Fig. 16. Suction (pF) is the logarithm of the 
height of the water column (cm) to give the necessary 
suction and it is related to matric suction which is 
the pressure that dry soil exerts on the surrounding soils 

to equalize the moisture content in the overall block of 
soil. In this study the pF of the tested soil was evaluated 
using formula number 2 (Flemmy et al., 2019). 

ℎ = 𝑝 + 𝐿																																																																																									[2] 

where L = the vertical distance between the surface of 
water and the center of the porous cup of the tensiometer, 
p = the pressure of the converted head from the digital 
negative pressure gauge and h is the total pressure head. 
The total pressure head is a component of the matrix 
suction and the osmotic suction. 

It was observed that both parameters are similar and 
more than 20 kPa vacuum pressure can be applied to the 
test soil sample without the aid of external energy. 

 

5 Field dewatering test results and discussions 

5.1 Dewatering rate of a geotextile bag without drainage 
material 

Geotextile bags or tubes are used for small volume of 
slurry clay and these take longer time to remove water 
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from slurry sediment (Ali A. et al., 2019 and Mooi Young 
et al., 2002). 
From the dewatering setup containing Kumamoto slurry 
clay of 220% water content in a drainage bag, the water 
content of the soil after 7 days under dewatering condition 
was 215%.  The performance of the drainage material was 
compared from the ratio of 7 day water content (w7) and 
the initial water content (w0) of the slurry clay.  
In this dewatering test, it was found that the value of w7/w0 
is 0.98 for 7 day and it is very small. Therefore, the 
relevance of drainage material in slurry clay is needed for 
reducing the drainage length of the soil, which fosters 
quick removal of water from slurry clay (Takashi et al., 
2020 and Siamak S. et al., 2015). 

 

5.2 Influence of dewatering materials (cloth and 
composite string). 

Dewatering rate of slurry clay is related to soil 
properties of the slurry clay and performance of the 
drainage materials. Inserting drainage material in the 
slurry clay helps in reducing the drainage length of the soil.  

 
Figure 17 (a) and (b) show the situation of the field 

samples with the drainage materials of string and cloth for 
7 days dewatering period, respectively. Secondly, the 
slurry clay in the dewatering setup with composite string 
polymer as shown in Fig. 17 (a) settled after 7 days as 
water dissipated from the sample. The settlement rate is 
enhanced by the suction pressure induced in the soil by 
the dissipation of water and the gap created by the 
installed string to another. While settlement does not occur 
in dewatering setup with non-woven (cloth) drainage 
material as shown in Fig. 7 (b). This is because as cloth is 
installed in the soil, it creates a block of wall which confined 
the soil particle to itself. The confinement of the soil particle 
by cloth (drainage material) generates suction pressure 
that prevents the volume of the soil sample to change at 
the surface of the setup rather settled inside as observed 
at the end of the field test. Figure 18 (a) and (b) show a 
change of the water content in the depth for 7 and 31 days 
dewatering period. The field dewatering test result as 

(day) 

Fig. 15. Relationship between void ratio and 
suction/consolidation pressure 

Fig. 16. Relationship between void ratio, consolidation and 
suction pressure 

(a)   String 

(b)  Cloth 

Fig. 17. Effects of drainage materials and dewatering days in 
removing water from slurry clay 
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shown in Fig. 18 (a) and (b), composite string polymer and 
non-woven geotextile (cloth) have an average water 
content of 109.0 % and 108.0, respectively within 7 days. 
In both the field tests, the water content of the slurry clay 
with the installed drainage materials did not reduce below 
its liquid limit within 7 day but within 31 day. However, the 
installation of drainage material in dredged slurry clay 
reduces the dewatering day compared to the case of 
geotextile bag without drainage material which takes two 
or four months to consolidate slurry clay. 
  Comparison of a ratio of W7/W0 in each dewatering test 

with or without the drainage material after 7 days is shown 
in Fig. 19. The water contents at 7days were obtained as 
an average value in the depth. Although W7/W0 on the 
dewatering test without the drainage material is almost no 
change, the values on both the dewatering tests with the 
drainage materials (string and cloth) are below 0.75. It is 
indicated that those drainage materials are effective for 
reducing the water content of the slurry clay without 
energy. From Fig. 19, it is seen that both drainage 
drainage material in terms of water discharging ability and 
their surface area. The drainage materials (composite 
materials, (cloth and string materials) have same 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
dewatering trend. This is due to the characteristics of the 
string) is made up of cotton and polymer material. The both 
drainage materials (cotton and polymer) are effective for  
removing water while cloth (non-woven geotextile) has 

larger surface area which further reduces the average 
drainage length of the soil which accelerates the 
dewatering rate. 
The dewatering trends of the clay with the cloth and the 

string in the field test are similar and like that of standard 
consolidation settlement trend as shown Fig. 20. The field 
pF value simultaneously increases as void ratio of the clay 
decreases. The increase of the suction pF and the 
reduction of the void ratio is aided by the daily dissipation 
of water from the soil through the drainage material 
installed in the slurry clay. 
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Fig. 19. Comparison between setups with and without drainage 
material w7/w0 after 7 days 

Fig. 20. Relationship between void ratio of field test and 
consolidation pressure 
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(b)  Cloth 

Fig. 18. Effects of drainage materials and dewatering days in 
removing water from slurry clay 
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6 Conclusion 

In this study, the effect of different types of drainage 
materials (several strings and cloths of woven/non-woven 
geotextile) for dewatering of the slurry clay was 
investigated. A simple dewatering method of soft clay 
using geotextile as drainage material was proposed. This 
method was also applied to field scale condition. From the 
laboratory and field results, the following conclusion are 
obtained. 
1. The effect of the drainage materials on the slurry clay 

were evaluated from the ratio (w7/w0 of the 7 day 
water content and initial water content of the slurry 
clay. The ratio of w7/w0 in the samples with different 
strings is between 0.55 to 0.65. It is also found that 
the dewatering effect of cloths (woven or non-woven 
geotextile) depends on not only type of cloth but also 
the direction of drainage material or combination. 

2. The dewatering effect of the field tests with or without 
the drainage material after 7 days was compared. 
Although w7/w0 on the dewatering test without the 
drainage material is almost no change, the value on 
both the dewatering tests with the drainage materials 
(string and cloth) are below 0.75. 

3. The relationship between the pF and void ratio 
describes the dewatering efficiency of the clay. In the 
laboratory and field dewatering tests, 25 and 35 kPa 
vacuum pressure can be obtained, respectively. It is 
indicated that the drainage materials are effective for 
reducing the water content of the slurry clay without 
applying external force or energy. 
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Symbols and abbreviations 

ms                Total weight of clay per dewatering day 

mw               Wet weight of clay per dewatering day 
pF                Suction pressure 
w7                7 days average water content of dewatered  
                      clay 
w0                  Initial water content of slurry clay               
w                    Average water content of the dewatered clay 
 
 
 
 

    


