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In order to study the effects of dry density and initial water content on the permeability characteristics of loess, the saturated
permeability tests of undisturbed loess and remolded loess were carried out in Lanzhou New Area. *e anisotropy of undisturbed
loess under two factors is analyzed and compared, and the permeability difference between undisturbed loess and remolded loess
is also analyzed. *e results show that the structure of loess has an important impact on the permeability characteristics, and the
dry density is an important structural parameter. *e natural structure of undisturbed loess has obvious anisotropy. Under
different pore conditions and water contents, it will show the anisotropic behavior of permeability. *e influence of water content
on permeability is mainly reflected in the influence on the properties of cement between soil particle skeletons. Under different dry
density conditions, the influence of water content on permeability is different. When the pore structure is relatively compact, the
influence of water content is more obvious. In practical engineering, these two factors need to be comprehensively considered in
order to accurately describe the permeability distribution of loess. *is study can provide some theoretical guidance for the
construction of relevant loess projects.

1. Introduction

Loess is widely distributed in western China, of which Lanzhou
belongs to the Loess Plateau, with a large thickness and wide
distribution range. With the continuous development of urban
construction and infrastructure, the engineering construction
in this area has to face a series of engineering problems caused
by the special nature of loess. Engineering problems and
geological disasters induced by loess have caused great eco-
nomic losses and waste of resources and affected the local
economic development to a certain extent. *e properties of
loess are affected by genesis, geological age, and climate, which
makes loess have special physical and mechanical properties.
On the one hand, loess has a macroporous structure, the soil
structure is obvious, and the structure between loess particles
determines the basic properties of loess. On the other hand,
loess also has strong water sensitivity, which will lead to the
change in pore structure after encountering water, resulting in

the problems of strength, permeability, and collapsibility.
Water has an important influence on the strength of the soil.
*e existence of water reduces the occlusal ability between
particles and leads to the reduction in the internal friction angle
of the soil. Moreover, the increase in pore water will reduce the
contact degree between particles and reduce the cohesion of the
soil. Due to the special structure and water sensitivity of loess,
the impact of the water environment on loess is more intense
and obvious.*e permeability of the soil is closely related to the
pore channel between soil particles, but the water sensitivity of
loess makes the structure of loess change when it meets water,
resulting in the change of permeability. *e study of perme-
ability is the premise of the study of seepage field. Reasonable
description and determination of loess permeability can pro-
vide technical support for the determination of loess anti-
seepage engineering measures. *erefore, exploring the
relationship between loess structure and permeability has
important theoretical and application value.
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*is problem has also attracted the attention of many
scholars, and a large number of experiments and theoretical
research have been carried out. For the special physical and
mechanical properties of loess, many scholars have carried
out fruitful research. Loess structure has a great impact on
the mechanical behavior of loess. *e consistent impact of
metastable structure on the mechanical properties of loess
is the core hotspot of researchers. *rough the comparative
experimental study of undisturbed soil and remolded soil,
Bao-Ping and Ya-Jing [1] pointed out that the peak strength
and strength parameters of loess are closely related to the
structure, and the influence of loess structure on cohesion
is more obvious. *e structure of loess not only affects the
soil strength but also is closely related to the collapsibility of
loess. Pan et al. [2] found that the collapsibility curve of
loess can be divided into three stages. *is research result
provides a new idea and method for the description of
structural parameters. *e study of Fu et al. [3] shows that
the natural soil structure has a significant impact on the
compressibility, dilatancy, and shear strength of loess, and
the constitutive model of saturated loess based on the test
provides a newmethod for determining the initial degree of
structure. *ere are obvious differences in structure be-
tween intact soil and remolded soil. *e destruction and
remodeling of natural structure will have a significant
impact on the strength of soil, and the strength of the intact
soil is significantly higher than that of the remolded soil.
*e size of soil particles will affect the compressibility of
soil. *e structure will not only affect the strength of loess
but also affect the anisotropic behavior of loess [4–7]. *e
collapsibility of loess is one aspect of loess structure and
water sensitivity. *e loess structure changes after en-
countering water, and the occurrence of loess collapsibility
changes the stress field of the engineering structure,
resulting in engineering problems, which cannot be ig-
nored. Li et al. [8] carried out this research and pointed out
that, in loess tunnel engineering, loess collapse will lead to
the increase of base pressure and the cracking of tunnel
invert. In addition, the location of collapse will also affect
the mechanical properties of the tunnel. With the increase
of infiltration range, the failure will gradually develop from
the arch foot to near the inverted arch [9]. In order to
ensure the safety of engineering construction in loess areas,
improving the properties of loess is an essential process.
*e structure of loess largely determines the mechanical
properties of loess. *erefore, based on this idea, some
scholars use chemical treatment methods to try to change
the structural characteristics of loess, so as to improve the
mechanical properties of loess. *e use of acid solution can
effectively destroy the macropore structure of loess, and the
loess treated with acid solution has a smaller pore ratio than
natural loess [10]. SiO2 nanoparticles as additives can also
effectively improve the properties of loess [11]. In more
extreme environments, the freeze-thaw cycle will accelerate
the damage of the loess pore structure, resulting in the
reduction of loess compressibility and strength. After the
freeze-thaw cycle, the performance of loess with lime is
obviously due to natural loess [12].

Loess has strong structural performance. At the meso
level, the characteristics of pore structure control the per-
meability to a great extent, and the permeability research has
an important impact on engineering construction [13]. *e
permeability of loess also has obvious anisotropic behavior.
*ere are great differences in structural characteristics be-
tween undisturbed loess and remolded loess. *erefore, its
permeability will also show obvious differences. *e struc-
ture of loess is different at different depths, and the an-
isotropy of infiltration along the depth direction is stable
[14, 15]. *e pore structure of compacted loess changes, and
the horizontal permeability coefficient will be greater than
the vertical permeability coefficient. *ere is a close rela-
tionship between dry density and permeability [16, 17]. *e
stress environment, temperature, and plant roots around
loess will have a certain impact on permeability [18, 19]. On
the one hand, the change in temperature will affect the
viscosity of water, on the other hand, it may affect the soil
structure, and the overall permeability will increase with the
increase of temperature [20]. Ions in pore water will cause
the dissolution of structural media, thus changing pore
characteristics and increasing permeability coefficient [21].
*e existence of plant roots will fill the macropore structure
in loess, resulting in a significant reduction in permeability
[22]. In addition, some scholars have done a lot of research
on the structure of loess and the coupling of various external
factors, and combined with the analysis of experimental
data, they have given some very useful theories [23–29]. *e
proposal of these theoretical models provides an important
supporting role for exploring the properties of loess.

*e above research results greatly promote people’s
understanding of loess structural characteristics and per-
meability and provide theoretical and technical support for
the solution of loess engineering problems. However, loess is
widely distributed, and the pore characteristics of loess in
different regions are quite different. More experimental
research is needed to improve and supplement the research
results of this problem. In practical engineering, when
seepage or seepage consolidation occurs, the loess is actually
in a saturated state. *erefore, further exploring the rela-
tionship between loess structural index and loess saturated
permeability coefficient has better practical value. *is paper
makes an experimental study on this problem and explores
the relationship between natural structure and permeability
by studying the permeability of undisturbed loess under
different moisture contents and dry densities. Secondly, the
permeability test of the remolded loess is carried out, and the
influence laws of initial water content and dry density of the
remolded loess on loess permeability are given.

2. Materials and Methods

In this paper, the effects of water content and dry density of
loess on permeability are studied. *e permeability tests of
intact loess and remolded loess samples with different water
contents were carried out, respectively.*e loess particle size
is small, so the permeability test is carried out by the variable
water head method.
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2.1. Materials. *e loess required for the test is taken from
Lanzhou New Area, the site is shown in Figure 1, and the soil
is Q3 loess. After the intact loess is sampled, the basic
physical parameters are measured. *e remolded soil
samples are prepared according to the test scheme after
drying and crushing the intact loess.

2.1.1. Soil Sample Information. Four groups of undisturbed
soil were collected on site, and the sampling of undisturbed
soil samples is shown in Figure 2. Undisturbed soil samples
were divided into 4 groups according to different dry den-
sities. Each group contains three samples with different
moisture contents. *e dry density of group IA is about
1.25 g/cm3, that of group IB is about 1.35 g/cm3, and that of
group IC and ID is 1.41 g/cm3 and 1.6 g/cm3, respectively. In
order to compare the effects of different water contents on the
permeability of undisturbed loess, three samples in each
group have different water contents, which are recorded as
No.1, No. 2, andNo. 3, respectively. After sampling, the initial
moisture content of the undisturbed soil shall be measured,
and then, the sample shall be formed. *e target moisture
content shall be adjusted according to the scheme, and the
moisture content of the undisturbed sample shall be changed
by spraying. *e grouping and basic information of undis-
turbed soil samples are shown in Table 1, and the particles of
soil for the test are shown in Figure 3.

*e remolded soils were prepared by drying and
crushing the loess in its original form. *e effects of water
content and dry density on the permeability of loess were
considered in the test.*e dry density of the three specimens
in RA was about 1.25 g/cm3, the dry density of the specimens
in RB was about 1.35 g/cm3, and the dry density of the
specimens in RC and RD was about 1.41 g/cm3 and 1.61 g/
cm3, respectively. *ree specimens with different water
contents were included in each group, and the specimens
were recorded as 1, 2, and 3, respectively. *e basic pa-
rameters of the remolded soil specimens are shown in
Table 2.

2.1.2. Test Instruments. *e saturation penetration instru-
ment is required for the penetration test. TST-55 saturation
penetration instrument is used in this test, and the ther-
mometer is used to measure indoor temperature. A sample
preparation device is required for the preparation of
reshaped samples, and a ring knife is required in the sample
forming process. Aluminum box, oven, and electronic scale
can be used for the determination of soil moisture content,
in which the accuracy of electronic scale needs to reach
0.01 g.

2.2. Methods. Permeability test of undisturbed soil: firstly,
after the undisturbed soil is retrieved, the moisture content is
tested to determine the moisture content, the wet density
and dry density of the sample are measured, and the particle
analysis test of the soil sample is carried out to determine the
particle size distribution information of the test loess.
Second, undisturbed soil samples with different moisture
contents shall be configured, and the original moisture

content shall be used as the basis. Another two samples with
different moisture contents shall be configured under the
same dry density. According to the information in Table 1,
ensure that each group contains three undisturbed soil
samples. *ird, process each sample so that the diameter of
the sample is 61.8mm and the height is 40mm, and the
sample photos are shown in Figure 4(a). Wipe Vaseline on
the inner wall of the sleeve, put in the soil sample ring knife,
and ensure that the water head height is not higher than 2m,
so as to prevent the seepage force generated by an excessive
hydraulic gradient from damaging the sample. Stand still to
saturate the soil sample, and observe and record the rising
speed of water in the sample. After the sample is completely
saturated, the permeability coefficient is measured.

Remolded soil permeability test: after the undisturbed
soil sample is crushed and dried, the moisture content shall
be adjusted first, and the moisture content shall be con-
figured according to Table 2. After the water content is
configured, the soil sample shall stand for 24 h to ensure
uniform water content distribution of the soil sample. *en,
the samples with different dry densities are prepared, and the
sample preparation device is used to sample the remolded
soil. *e sample diameter is 61.8mm and the height is
40mm, and the remolded soil sample photos are shown in
Figure 4(b). *e procedure of the saturated permeability test
is consistent with that of intact soil.

3. Test Results

*e results of the permeability test of undisturbed soil and
remolded soil are shown in Table 3.*e vertical permeability
and horizontal permeability of undisturbed soil were
measured, and only the vertical permeability of remolded
soil was measured. Figure 5 shows the histogram of the
permeability coefficient of each intact soil test group.*e dry
density of the three samples in each group is basically the
same, but their moisture content is different.

For intact soil, the vertical permeability coefficient and
horizontal permeability coefficient will decrease with the
increase of dry density. In general, the vertical permeability
coefficient of the sample is greater than the horizontal
permeability coefficient. *is phenomenon occurs under
different dry densities, as shown in Figure 5. In undisturbed
soil samples, when the dry density is 1.25 g/cm3, the vertical
permeability coefficient is between 3.5×10−5m/s and
3.9×10−5m/s, and the average value is 3.7×10−5m/s. When
the dry density is about 1.35 g/cm3, the average permeability
coefficient of the three samples is 1.9×10−5m/s, and when
the dry density increases to about 1.60 g/cm3, the average
value is 1.07×10−5m/s.

Loess has obvious characteristics of vertical macropore
structure, which makes a significant difference between
vertical and horizontal permeability coefficients. *e an-
isotropy of pore structure is related to the natural origin of
loess. Under different pore structures, it will show various
anisotropic behaviors of permeability. In IA, IC, and ID, the
ratio of kv to kh increases with the increase of water content,
but in IB, the ratio of kv to kh decreases with the increase of
water content (see Figure 6(a)). *e distribution of the
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permeability coefficient of the remolded soil sample is shown
in Figure 6(b). On the whole, the permeability coefficient
decreases with the increase of dry density.

3.1. Effect of Initial Water Content on Permeability.
Figure 7 shows the relationship curve between permeability
coefficient and water content of undisturbed soil under each
group. In IA, the dry density of the sample is about
1.25 g/cm3, and the corresponding moisture content is
4.50%, 9.70%, and 17.60%, respectively. When the water

content is below 10%, the variation range of soil permeability
coefficient is small, while when the initial water content is
greater than 10%, the vertical permeability coefficient and
horizontal permeability coefficient will rise, which is also
reflected in IB. In general, with the increase of water content,
the vertical and horizontal permeability coefficients in IA
and IB will first decrease slightly and then increase. When
the dry density is large, such as IC and ID, and the dry
density is about 1.40 g/cm3 and 1.60 g/cm3, respectively, the
permeability coefficients in both directions will decrease
with the increase of water content. Moreover, the greater the

(a) (b)

Figure 1: Sampling process of soil sample. (a) Borrow site. (b) Sampling location.

(a) (b)

Figure 2: Photos of intact loess sampling. (a) Intact soil photos. (b) After intact loess sampling.

Table 1: Intact loess sample parameters.

Group Moisture content (%) Density (g/cm3) Dry density (g/cm3)

IA1 4.50 1.35 1.24
IA2 9.80 1.39 1.26
IA3 12.60 1.40 1.24
IB1 11.00 1.46 1.33
IB2 15.70 1.51 1.34
IB3 19.80 1.61 1.37
IC1 8.40 1.54 1.42
IC2 14.10 1.61 1.41
IC3 22.50 1.73 1.41
ID1 8.80 1.73 1.59
ID2 9.80 1.76 1.61
ID3 14.70 1.86 1.62
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Figure 3: Soil particle size distribution.

Table 2: Grouping and parameters of remolded soil samples.

Group Moisture content (%) Density (g/cm3) Dry density (g/cm3)
RA1 4.50 1.31 1.25
RA2 9.70 1.37 1.25
RA3 17.60 1.47 1.25
RB1 7.60 1.43 1.33
RB2 11.00 1.48 1.33
RB3 19.80 1.62 1.36
RC1 8.90 1.54 1.41
RC2 15.50 1.63 1.41
RC3 22.00 1.72 1.41
RD1 8.20 1.74 1.61
RD2 10.00 1.77 1.61
RD3 14.70 1.82 1.59

(a) (b)

Figure 4: Permeability test specimens. (a) *e intact soil specimens. (b) *e remolded soil specimens.
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Table 3: Permeability coefficient of samples.

Group kv (m/s) kh (m/s) Group kv (m/s)

IA1 3.62×10−5 2.96×10−5 RA1 2.20×10−5

IA2 3.55×10−5 2.97×10−5 RA2 4.04×10−5

IA3 3.91× 10−5 3.57×10−5 RA3 2.79×10−5

IB1 1.45×10−5 1.87×10−5 RB1 7.56×10−6

IB2 1.16×10−5 1.13×10−5 RB2 1.93×10−5

IB3 3.09×10−5 2.34×10−5 RB3 8.76×10−6

IC1 2.03×10−5 1.95×10−5 RC1 6.32×10−6

IC2 1.01× 10−5 1.48×10−5 RC2 5.54×10−6

IC3 1.61× 10−6 1.83×10−5 RC3 4.32×10−6

ID1 2.30×10−6 3.39×10−5 RD1 1.58×10−6

ID2 6.62×10−7 4.39×10−7 RD2 1.29×10−7

ID3 2.40×10−7 2.54×10−7 RD3 2.83×10−7
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Figure 5: Permeability coefficient of intact loess. (a) *e vertical permeability coefficient. (b) *e horizontal permeability coefficient.
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Figure 6: Permeability histogram. (a) *e permeability anisotropy of intact loess. (b) *e permeability coefficient of remolded loess.
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dry density, the greater the reduction range of permeability
coefficient in the lower water content range. When the water
content is large, the variation range of permeability coeffi-
cient with water content is small. At this time, the pore
structure of the soil is mainly affected by dry density.

Figure 8 shows the variation curve of permeability co-
efficient of remolded soil with water content. When the dry
density of the sample in RA is 1.25 g/cm3 and the water
content is 4.50%, the permeability coefficient is
2.20 × 10− 5m/s. When the water content increases to 9.70%,
the permeability coefficient also increases. At this time, if the
water content continues to increase, the permeability co-
efficient will decrease. *e dry density of the soil in RB is
about 1.35 g/cm3, and the permeability coefficient curve also
shows a similar change trend. In remolded soil samples,
when the dry density increases to 1.41 g/cm3, the perme-
ability coefficient of remolded soil decreases with the in-
crease of water content, and the permeability coefficient at
22.50% water content is about 1.463 times that at 8.40%.
When the dry density continues to increase, the dry density

of the sample in RD is about 16.10 g/cm3. At this time, the
permeability coefficient will first decrease and then increase
with the increase of water content. In remolded soil, the
influence of water content on permeability coefficient is
different under different dry densities.

Dry density represents the tightness between soil pore
structures and reflects the structural characteristics of loess
to a certain extent, and water content will also affect the pore
structure of the soil. Figure 9 shows the scatter diagram of
permeability coefficient and water content of undisturbed
soil and remolded soil, respectively. Figure 9(a) shows that,
under different dry densities, the increase of water content
will reduce the vertical saturated permeability coefficient of
loess. And the greater the dry density, the lower the per-
meability. Figure 9(b) shows that the moisture content of
remolded soil will affect the permeability of loess to a certain
extent under the same dry density.

In essence, the permeability of loess is affected by the
pore structure of loess. *e water content will change the
properties of cement in the soil, and the pore structure will
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Figure 7: Relation curve between permeability coefficient and water content of undisturbed loess. (a) Group IA. (b) Group IB. (c) Group IC.
(d) Group ID.
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be different under different water contents. *e mineral
composition of loess is mainly kaolinite, illite, and mont-
morillonite. Kaolinite is the skeleton particle of loess pore
structure, while illite and montmorillonite are attached
around the skeleton particle in the form of cement. *e
skeleton shape between soil particles and the properties of
fillers between skeletons determine the distribution state of
the loess structure, which makes it have special hydraulic
properties. In undisturbed soil, the natural pore structure
has not been damaged. Different water content states mainly
lead to the properties of cement, resulting in the change of
effective seepage channel, and then lead to the change of
loess permeability coefficient. In the permeability test of
remolded soil, the natural structure of the soil is damaged,
and the pore structure will be reformed in the compaction
process. *e influence law of water content on permeability
is different under different dry densities.

3.2. Effect of Dry Density on Permeability. Dry density is an
important parameter to characterize the compactness of soil
pore structure, which affects the distribution of effective
seepage channels to a great extent. Figure 10 shows the
relationship between permeability coefficient and dry den-
sity when the water content is 10% and 15%.When the water
content is about 10%, the vertical and horizontal perme-
ability coefficients of the intact loess decrease with the in-
crease of dry density. When the dry density is low, the pore
structure is relatively loose. At this time, the dry density has a
great impact on the permeability and the curve changes
greatly. When the moisture content is about 15%, the
permeability coefficients in both directions also show a trend
of decreasing with the increase of dry density. Figure 11
shows the relationship curve between the permeability co-
efficient and dry density of the remolded loess. *e curve
change trend under different water contents is relatively
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Figure 8: Relation curve between permeability coefficient and water content of the remolded loess. (a) Group RA. (b) Group RB. (c) Group
RC. (d) Group RD.
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close. *e permeability coefficient decreases with the in-
crease of dry density, and the reduction rate decreases
gradually. In remolded soil, water content has little effect on
the change law of permeability.

Figures 12 and 13 show the scatter distribution of
permeability coefficient and dry density of undisturbed soil
and remolded soil, respectively. In Figure 12(a), the hori-
zontal permeability coefficient generally meets a negative
correlation with the dry density. When the dry density is
small, the higher the water content, the greater the per-
meability. However, when the dry density is greater than
1.40 g/cm3, the increase of water content will inhibit the
permeability. *e same variation law is also shown in the

scatter diagram of the vertical permeability coefficient in
Figure 12(b). *e distribution of permeability coefficient of
remolded soil is shown in Figure 13. Generally, the per-
meability coefficient will decrease with the increase of dry
density. When the dry density is small, the reduction rate is
large, and when the dry density is greater than 1.40 g/cm3,
the change rate tends to be flat.

*e structural performance of loess is relatively signif-
icant, and the dry density can directly reflect the tightness of
the loess pore structure. *erefore, to a great extent, the
permeability will be affected by dry density. *e natural
structure of undisturbed loess makes it have obvious an-
isotropy, resulting in the difference of vertical and horizontal
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Figure 9: Scatter diagram between permeability coefficient and water content. (a) *e intact loess. (b) *e remolded loess.

1.25 1.30 1.35 1.40 1.45 1.50 1.55 1.60 1.65
Dry density (g/cm3)

kv
kh

0.0

5.0×10-6

1.0×10-5

1.5×10-5

2.0×10-5

2.5×10-5

3.0×10-5

3.5×10-5

4.0×10-5

Pe
rm

ea
bi

lit
y 

co
ef

fic
ie

nt
 (m

/s
)

(a)

1.30 1.35 1.40 1.45 1.50 1.55 1.60 1.65
Dry density (g/cm3)

kv
kh

Pe
rm

ea
bi

lit
y 

co
ef

fic
ie

nt
 (m

/s
)

0.0

2.0×10-6

4.0×10-6

6.0×10-6

8.0×10-6

1.0×10-5

1.2×10-5

1.4×10-5

1.6×10-5

(b)

Figure 10: Relationship between permeability coefficient and dry density of the intact loess. (a) ω � 10%. (b) ω � 15%.
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permeability, which will be reflected under different dry
densities. Remolded loess is damaged due to its natural
structure, but in the compaction process, soil particles will
form structure again and also have structural performance.
*e tightness between particles is the most direct influence
on permeability. Whether undisturbed loess or remolded
loess, the effect of dry density on permeability is more direct.
*e essential reason is that the tightness of soil particle
skeleton structure determines the number of effective
seepage channels.

4. Discussion

Loess has obvious structure and water sensitivity. *e pore
structure directly determines the relevant hydraulic prop-
erties of loess. *ere is a close relationship between

permeability and loess structure. *e dry density and
moisture content of the soil are the basic physical parameters
of soil. Both of them will affect the structure and lead to the
change of permeability. On the one hand, the size of dry
density can reflect the tightness of the loess pore structure
and directly affect the permeability. *e greater the dry
density, the lower the permeability. On the other hand, the
moisture content is not a structural parameter of soil, and it
is equivalent to external influencing factors. However, the
existence of water content will change the properties of
cement between soil particles. Cement mainly exists between
soil particle skeletons and plays the role of filler. Under
different water contents, the loess structure will change,
resulting in the change of permeability. In order to deter-
mine the coupling relationship between permeability and
the two, it is necessary to further consider the differences in
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Figure 12: Relationship curve between permeability coefficient and dry density of the intact loess under different water contents. (a)
Horizontal permeability coefficient. (b) Vertical permeability coefficient.
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Figure 11: Relationship curve between permeability coefficient and dry density of remolded loess with different water contents.
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the influence law of pore water on cement properties under
different pore structure states, which requires the summary
and analysis of a large number of test data.

5. Conclusions

*rough the permeability test of the intact loess and
remolded loess in Lanzhou New Area, the saturated per-
meability test of loess under different dry densities and
different water contents is carried out, and the influence law
of two factors on loess permeability is studied and analyzed.
*e main research conclusions are as follows:

(1) *e structural characteristics of the intact loess make
the permeability of natural loess anisotropic, and the
anisotropy of permeability will be reflected under
different pore structures and water contents. In
practical engineering, the change of seepage field
distribution caused by this characteristic needs to be
considered.

(2) Under different dry densities, the influence of water
content on permeability is different. When the dry
density is small and the pore structure is loose, the
influence of the increase of water content on per-
meability is low, while when the pore structure of
loess is compact, the inhibition of the increase of
water content on permeability is more obvious.

(3) Whether intact loess or remolded loess, there is a
negative correlation between dry density and loess
permeability. In order to achieve the purpose of
antiseepage in the project, it is necessary to control
the optimal water content of the soil, so as to ensure
the maximum dry density and reduce the perme-
ability of the soil.
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