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The unconfined compressive strength of cement-modified silty sand in Jilin Province was investigated in this study. For this
purpose, various tests were conducted, including the screening test, compaction test, CBR test, X-ray fluorescence detection,
and unconfined compressive strength test. Effects of compaction degree, soil quality, water quality, cement content, and curing
age were considered. The results show that CBR value is positively correlated with compactness. Two kinds of different water
qualities have little effect on unconfined compressive strength of cement-improved soil; with the increase in cement content,
the unconfined compressive strength increases, and the power function equation established by the two is significantly
correlated. The logarithmic relationship between cement-soil strength and curing age is approximately linear. Through
regression analysis, the comprehensive characterization parameters of cement-soil strength, such as water-cement ratio, cement
content, and curing age, are put forward. The unconfined compressive strength of cement-modified silty sand has a good
power function relationship with the comprehensive characterization parameters, and the fitting degree between the strength
prediction formula and the existing research and test data exceeds 90%, which verifies the effectiveness of the comprehensive
characterization parameters.

1. Introduction

In order to prevent roadbed diseases and improve roadbed
strength, many scholars propose to use cement, lime, fiber,
slag, and othermaterials to reinforce and improve roadbed soil
[1, 2]. The use of cement to dispose of roadbed soil has the
advantages of obtaining local materials and convenient con-
struction. It has been widely used in the treatment of founda-
tion stabilization [3, 4]. Silty sand has low natural water
content, small plasticity index, and low shear strength. When
the particles are fine, the capillary action is strong, and the
migration and accumulation of water in a silty sand subgrade
in a seasonal freezing area are obvious [5]. Cement-modified
silt sand (hereinafter referred to as cement-modified soil) is a
kind of hard material with special engineering characteristics,
which is composed of soil as the main aggregate, Portland
cement as the cementing material, and water as the reaction
medium, after mixing, vibrating, and curing. It has the advan-
tages of high compressive strength, frost resistance, imperme-

ability, erosion resistance, and good durability [6, 7]. In order
to prevent subgrade diseases and ensure subgrade strength,
cement is used to reinforce subgrade soil in many sections of
Shuangtao Expressway in Jilin Province.

At present, there are few systematic theories and applied
researches on cement-modified silty sand. The research
results of Liu et al. [8] show that the main factors affecting
the strength of cement-improved soil are soil properties,
cement types and dosage, curing age, and so on; Li et al.
[9] quantitatively analyzed the influence of cement content,
moisture content, and curing age on unconfined compres-
sive strength through laboratory tests of cement-improved
silt; Lei and Huang [10] explored the change of unconfined
compressive strength of cement-modified silt sand with age
under dry and wet cycles. The results showed that the strength
first increased with the increase in curing age and reached the
peak value in 7 days. Then, it decreases with increasing curing
age; Yan [11] put forward that the unconfined compressive
strength of cement-modified soil increases with the increase
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in cement content and age, and the strength develops rapidly
in the early stage and gradually slows down in the later stage;
Chen [12] analyzed the influence law of the curing method,
water saturation condition, and compaction degree on uncon-
fined compressive strength of cement-modified soil, among
which curing age had significant influence on strength, and
the strength continued to increase with the increase in time.
Zhang et al. [13, 14] proposed an improved water-heat cou-
pling model to analyze the destruction process of soil under
harsh environments such as cold and the prediction of freez-
ing depth. Wu et al. [15, 16] deduced the coupling equations
of water, heat, and deformation of frozen soil and verified
the validity and applicability of the coupling equations by
comparing the results of experiments and numerical simula-
tions. Xu et al. [17, 18] effectively improved the mechanical
properties of landfill sludge through the combination of vac-
uum preloading and physical or chemical methods. In view
of the influencing factors of cement-modified soil strength,
scholars domestically and internationally put forward some
strength characterization parameters. Lorenzo and Bergado
[19] think that the strength characteristics of cement-soil can
be characterized by the ratio of cement-soil void to cement
content; Chu et al. [20] analyzed the influence of water con-
tent, cement content, and curing age on the strength of
cement-soil and defined the concept of the similar water-
cement ratio to predict the strength of cement-soil. Cao and
Zhang [21] put forward a strength characterization parameter
reflecting the cement content, curing age, and porosity.

In this paper, through the unconfined compressive
strength test of cement-modified soil, the influence law of
different soil samples, cement content, curing age, water-
cement ratio, and other parameters on the strength of
cement-modified soil are analyzed, and the strength charac-
terization parameters which are generally applicable to
cement-modified soil are constructed to comprehensively
reflect the change law of the influence of various influencing
factors on the strength, and the empirical formula of
strength prediction is established, so as to provide a theoret-
ical basis and practical reference for the application and pop-
ularization of the cement-improved soil subgrade in seasonal
frozen areas.

2. Materials and Methods

2.1. Test Material. Test soil samples are taken from different
silty sand borrow yards along Shuangtao Expressway. Soil
sample 1 comes from the borrow pit K132+640 of the fifth
work area of the Shuangtao Project, and soil sample 2 comes
from the borrow pit K21+640 of the first work area of the
Shuangtao Project. Physical and mechanical properties of
silty sand are shown in Table 1. The particle grading curve

is shown in Figure 1. Ordinary Portland cement SZS retard-
ing -078 produced by Siping North Cement Co., Ltd. is
selected as cement, and the physical performance indexes
of cement are shown in Table 2. The optimal moisture con-
tent and maximum dry density of cement-modified soil with
different cement contents are shown in Table 3.

It can be seen from Figure 1 that the particle size of the
soil samples is mainly concentrated between 0.075 and
0.25mm. In the two soil sample components, the mass of
the coarse-grained group is greater than 50% of the total soil
mass, and the mass of the fine-grained group accounts for
more than 15% and less than 50% of the total soil mass.
The plasticity index of both soil samples is less than 10.
According to the “Test Methods of Soils for Highway Engi-
neering” [22] and “Specifications for Design of Foundation
of Highway Bridges and Culverts” [24], the soil sample can
be defined as silty sand. The following are calculated from
Figure 1: the uneven coefficient of soil sample 1 (Cu = 27:6),
the curvature coefficient (CC = 1:78), the uneven coefficient
of soil sample 2 (Cu = 5:4), and the curvature coefficient
(CC = 2:65). Two different soil samples satisfy Cu ≥ 5 and
CC = 1 ~ 3 at the same time, indicating that the gradation of
the soil is good and it is uneven soil. In order to further
explore the chemical composition of the soil sample, the
XRF (X-ray fluorescence) detection method is used to ana-
lyze the total silicate of the soil sample. XRF spectral analysis
technology can be used to confirm the specific elements in
the substance and quantify it at the same time. It can deter-
mine the specific element according to the emission wave-
length λ and energy E of the X-ray and determine the

Table 1: Physical properties of silty sand.

Silty sand Liquid limit wL (%) Plastic limit WP (%) Plasticity index IP Maximum dry density
(g/cm3)

Optimal moisture
content W (%)

Soil sample 1 22 16 6 1.83 6.7

Soil sample 2 19 15 4 1.99 8.1

Soil sample 1
Soil sample 2

Soil particle size (mm)
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Figure 1: Silty sand grading curve.
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amount of this element by measuring the density of the cor-
responding ray. The silicate full analysis items include SiO2,
CaO, MgO, Fe2O3, FeO, Al2O3, TiO2, P2O5, K2O, Na2O,
MnO, Los, etc. (12 items). The test process is shown in
Figure 2 (take SiO2 as an example). In chemical composition,
the analysis is shown in Table 4.

2.2. Experiment Design. The influence of soil quality, water
quality, cement content, and curing age on the unconfined
compressive strength of cement-improved soil was explored
through the controlled variable method. The test plan is
shown in Table 5, where the mixed soil samples are soil sam-
ple 1 and soil sample 2; it accounts for 50% of the total mass.
The pH value of drinking water is 7.0. The soaking water is
the clarified liquid of the water in the borrow yard, the soak-
ing time is 12 hours, and the pH value is 9.5.

2.3. Experiment Method

2.3.1. CBR Text. The test is carried out in accordance with
the issued Code for Test Methods of Soils for Highway Engi-
neering (JTG 3430-2020) [22]. The soil samples are dried,
crushed, and sieved with a 5mm round hole. Mix the sieved
soil sample to the best moisture content, mix evenly, and
stuff the material for 2 h. Cement is added according to the
dosage of 3% cement. The standard specimens were soaked
for 96 h before the penetration test. The ratio of unit pres-
sure to standard pressure when the penetration amount
was 2.5mm was used as the bearing ratio (CBR value) of
cement-modified soil, and the bearing ratio when the pene-
tration amount was 5mm was calculated at the same time.
If the bearing ratio of 5mm was greater than that of
2.5mm, the test was carried out again. If the result is still
the same, the bearing ratio of 5mm was used as the CBR
value of the cement soil.

2.3.2. Unconfined Compressive Strength Test. Evaluate the
compressive strength of cement-modified soil in accordance
with the unconfined compressive strength test method in
“Test Methods of Materials Stabilized with Inorganic
Binders for Highway Engineering” (JTG E51-2009) [23].
The size of the test mold is Φ50mm × 50mm, and the sur-

face is coated with petroleum jelly to facilitate demolding.
After the sample is evenly stirred, it is loaded into the test
mold in two layers and compacted. After standing for 4 h,
the specimens were demolded and put into the curing room
with a curing temperature of 20 ± 2°C and a relative humid-
ity of more than 95% for constant temperature curing to the
specified age. After reaching the curing age, use a universal
testing machine to perform an unconfined compressive
strength test with a loading rate of 1mm/min. Prepare 6
samples of each kind, and calculate the average value, stan-
dard deviation, and coefficient of deviation after removing
the abnormal value to obtain the standard value. The uncon-
fined compressive test instrument is shown in Figure 3, and
the unconfined compressive test piece damage image is
shown in Figure 4.

3. Results and Discussion

3.1. CBR Text. The CBR test values of soil samples at differ-
ent degrees of compaction are shown in Table 6.

It can be seen from the analysis in Table 6 that the CBR
test value of silt sand increases with the increase in compac-
tion degree, the CBR value and compaction degree of silty
sand roadbed change linearly [25], and the CBR test value
of cement-improved soil increases with the degree of com-
paction increasing significantly; in particular, the improved
soil sample 1 was the most obvious. For every 1% increase
in the degree of compaction, the CBR value increased by
about 20%, while the improved soil sample 2 increased with
each 1% increase in the degree of compaction. The CBR
value is increased by about 5%. In the “Specifications for
Design of Highway Subgrades” (JTG D30-2015) [26], the
minimum load-bearing ratio of the filler is required to be
no less than 8%. The CBR test values of the two types of
cement-modified silt sands are far greater than the CBR test
values required in the subgrade design code, which meets the
actual needs of the project.

3.2. Influence of the Soil Sample on Strength of Cement-
Modified Soil. 3%, 4%, 5%, and 6% cement is used, and the
curing age is 7 days according to the standard. Eight groups
of unconfined compressive tests are designed, and the
unconfined compressive strength of different soil samples
is shown in Table 7.

It can be seen from Table 7 that the unconfined com-
pressive strength of soil sample 2 with different cement con-
tents is higher than that of soil sample 1 and the unconfined
compressive strength of 3%, 4%, 5%, and 6% cement dosage
is 73%, 63%, 73%, and 75% higher, respectively. For analysis
reason, according to particle analysis, soil sample 2 has large
particle size, uniform particle distribution, and easy compac-
tion, which can achieve better compaction effect and better
integrity after compaction.

Table 2: Physical performance index of cement.

Fineness (mm)
Setting time (min)

Stability Loss on ignition (%) Compressive strength 3 d (MPa) Rupture strength 3 d (MPa)
Initial set Final set

0.08 381 452 Qualified 2.11 23.4 5.0

Table 3: Optimum moisture content and maximum dry density of
cement-modified soil.

Cement mixing
amount (%)

Maximum dry
density (g/cm3)

Optimal moisture
content W (%)

3 1.91 11.3

4 1.92 11.5

5 1.92 11.7

6 1.93 12.0
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The complex chemical reaction between soil particles
and cement can be roughly divided into hydrolysis and
hydration reactions, hardening reactions, ion exchange, car-
bonation, and crystallization. The main reason for improv-
ing the strength of silty sand after improvement is that the
hydration reaction of cement produces a series of hydrates
such as hydrated calcium silicate [27]. Hydrate has a

cementing effect, which tightly wraps and connects soil par-
ticles, and forms a cement-stone skeleton in the voids of the
soil particles [28, 29], reducing the plasticity of the soil and
improving the strength of the cement-modified soil. Cement
hardening reaction contributes the most to the later strength
growth of cement-modified soil [6]. During the hardening
reaction, SiO2 (Al2O3) reacts to form water-insoluble stable
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Figure 2: Chemical composition analysis process: (a) test soil sample contains SiO2; (b) SiO2 standard curve line. XRD spectrum analysis of
different soil samples.

Table 4: Chemical composition analysis table.

Chemical composition SiO2 CaO MgO Fe2O3 FeO Al2O3

Soil sample 1 81.39% 0.69% 0.32% 0.62% 1.22% 7.39%

Soil sample 2 84.45% 1.04% 0.40% 0.71% 1.50% 9.02%

Chemical composition TiO2 P2O5 K2O Na2O MnO Los

Soil sample 1 0.19% 0.1% 2.53% 1.17% 0.04% 1.42%

Soil sample 2 0.19% 0.08% 2.65% 1.55% 0.03% 1.42%

Table 5: Test scheme of cement-modified soil.

Soil sample Water quality Cement mixing amount (%) Curing age (d) Test item

Soil sample 1 Drinking water/soaking water 3, 4, 5, 6 7, 14, 28,90, 180 Unconfined compressive strength

Soil sample 2 Drinking water/soaking water 3, 4, 5, 6 7, 14, 28,90, 180 Unconfined compressive strength

Mixed soil sample Drinking water/soaking water 3, 5 7 Unconfined compressive strength

Figure 3: Unconfined compression test instrument.
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calcium silicate and other crystalline compounds, also
known as microcrystalline gels [30]. Reaction equations are
shown in equations (1) and (2), and it continuously hardens
in water, which improves the strength of the cement-
modified soil and makes the structure more compact, mak-

ing it difficult for water to penetrate and improving the
water stability of the cement-modified soil [31]. From the
analysis of the chemical composition of the soil sample,
it can be seen that the SiO2 content of the chemical com-
position of the silt sand is very high, the SiO2 content of
soil sample 1 accounts for 81.39% of the total, and the
SiO2 content of soil sample 2 accounts for 84.45% of the
total. The Al2O3 content of soil sample 1 accounts for
7.39% of the total, and the Al2O3 content of soil sample
2 accounts for 9.02% of the total. The hardening reaction
of soil sample 2 is more sufficient. Therefore, the strength
of soil sample 2 should be greater than that of soil sample
1. The analytical results are in good agreement with the
experimental data.

SiO2 + Ca OHð Þ2 + nH2O⟶ CaO · SiO2 · n + 1ð ÞH2O ð1Þ

Al2O3 + Ca OHð Þ2 + nH2O⟶ CaO · Al2O3 · n + 1ð ÞH2O
ð2Þ

3.3. Influence of Water Quality on Strength of Cement-
Modified Soil. The influence of the alkalinity of water qual-
ity on unconfined compressive strength was explored by
the control variable method. The curing period is 7 days,
and eight groups of indoor unconfined compressive tests
were conducted, with the data shown in Table 8.

According to the data in Table 8, under the same cement
dosage of the same soil sample, the maximum difference in
unconfined compressive strength of different water qualities
is 0.07MPa and the minimum is only 0.04MPa. When the
cement dosage is 3%, the difference in unconfined compres-
sive strength of mixed soil samples with different water qual-
ities is 0.01MPa, and when the cement dosage is 5%, the
difference in unconfined compressive strength of mixed soil

(a) (b)

Figure 4: Destruction image of unconfined compression specimen: (a) plain soil; (b) cement-modified soil (mixed with 3%).

Table 6: CBR test value.

Compactness (%)
CBR test values of different soil samples (%)

Soil sample 1 Soil sample 2 Cement-modified soil sample 1 Cement-modified soil sample 2

93 15.1 13 76.1 114.7

94 19.9 15.5 95.9 121.3

96 29.6 20.5 135.6 134.5

Table 7: Unconfined compressive strength table of different soil
samples.

Soil
sample

Cement
dosage (%)

Average
value (MPa)

Standard
deviation

Deviation
coefficient (%)

Soil
sample
1

3 0.26 0.07 0.25

Soil
sample
2

3 0.45 0.12 0.27

Soil
sample
1

4 0.30 0.08 0.28

Soil
sample
2

4 0.49 0.13 0.27

Soil
sample
1

5 0.38 0.16 0.41

Soil
sample
2

5 0.66 0.11 0.16

Soil
sample
1

6 0.49 0.09 0.18

Soil
sample
2

6 0.86 0.21 0.24
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samples with different water qualities is 0.02MPa. After mul-
tiple sets of test data analysis, the unconfined compressive
strength data of different water qualities are similar. It can be
seen that drinking water and alkaline immersion water have
little effect on the unconfined compressive strength.

3.4. Influence of Cement Content on Strength of Cement-
Modified Soil. Eight groups of unconfined compressive tests
were conducted with different cement contents of 3%, 4%,
5%, and 6% and curing age of 7 days. The statistical test data
is shown in Figure 5.

Using the least square method to fit the curve, the power
function relationship between cement dosage and uncon-
fined compressive strength of two soil samples is constructed
as follows:

Soil sample 1:

RC = 0:0913C0:9074 R2 = 0:9514: ð3Þ

Soil sample 2:

RC = 0:1482C0:9443 R2 = 0:9112: ð4Þ

where C is the cement dosage and RC is the unconfined com-
pressive strength.

It can be seen from equations (3) and (4), the correlation
coefficients of the fitting relationship between soil sample 1
and soil sample 2 are both greater than 0.9 and close to 1,
which indicates that the fitting effect of the above two power
function relationships is better. Through the analysis of the
power function fitting curve, it is concluded that with the
increase in cement content, the unconfined compressive
strength keeps increasing and finally tends to a stable value,
and the strength growth speed gradually slows down. The
water-cement ratio of soil sample 1 with 3%, 4%, 5%, and
6% cement content is 2.3, 1.742, 1.407, and 1.184. The
water-cement ratio of soil sample 2 with 3%, 4%, 5%, and
6% cement content is 2.781, 2.106, 1.701, and 1.431, and
the corresponding relationship between the water-cement
ratio and cement dosage is shown in Figure 6. With the
increase in cement content, the water-cement ratio of
cement-modified soil decreases.

3.5. Effect of Curing Age on Unconfined Compressive
Strength. To explore the influence of curing age on uncon-
fined compressive strength, ten groups of unconfined com-
pressive strength specimens were made by selecting
different soil samples with a cement content of 3%, which
were cured for 7 d, 14 d, 28 d, 90 d, and 180 d, respectively,
according to the specifications.

The unconfined compressive strength of soil sample 1
after curing for 7 days, 14 days, 28 days, 90 days, and 180
days is 0.26MPa, 0.52MPa, 0.67MPa, 1.05MPa, and
1.18MPa, respectively. The unconfined compressive
strength of soil sample 2 is 0.45MPa, 0.69MPa, 0.88MPa,
1.48MPa, and 1.65MPa after 7 days, 14 days, 28 days, 90
days, and 180 days, respectively. From the above data, it
can be known that the unconfined compressive strength of
cement-modified soil increases with the increase in age.
The growth rate of unconfined compressive strength is
greater during the 7-14 days of the regimen period, and
the growth rate of unconfined compressive strength gradu-
ally tends to be flat after 28 days. Using origin software to
fit the average value of unconfined compressive strength
and curing age, the functional relationship is as follows:

Cement-modified soil sample 1:

P = 0:2841N − 0:2646 ; R2 = 0:9923: ð5Þ

Table 8: Influence of water quality on unconfined compressive strength.

Soil sample Cement dosage (%) Water quality Average value (MPa) Standard deviation Deviation coefficient (%)

Soil sample 1 3 Drinking water 0.26 0.07 0.25

Soil sample 1 3 Soaking water 0.30 0.06 0.18

Soil sample 2 3 Drinking water 0.45 0.12 0.27

Soil sample 2 3 Soaking water 0.52 0.14 0.27

Mixed soil sample 3 Drinking water 0.32 0.08 0.25

Mixed soil sample 3 Soaking water 0.33 0.10 0.30

Mixed soil sample 5 Drinking water 0.58 0.09 0.20

Mixed soil sample 5 Soaking water 0.60 0.10 0.19
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Figure 5: Unconfined compressive strength of silty sand with
different cement dosages.
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Cement-modified soil sample 2:

P = 0:3858N − 0:3287 ; R2 = 0:9881, ð6Þ

where P is the unconfined compressive strength of the spec-
imen (in MPa) and N is the natural logarithm of the curing
age of the specimen (in days). The schematic diagram of the
functional relationship is shown in Figure 7. From equations
(5) and (6), it can be seen that the correlation coefficients of
the two sets of soil sample fitting curves are high, both close
to 1, indicating that the strength of cement-modified soil has
a good linear relationship with the logarithm of the curing

age. The growth rate of unconfined compressive strength
of soil sample 2 is greater than that of soil sample 1.

3.6. Comprehensive Characterization Parameters of Strength
of Cement-Modified Silty Sand. Based on the above test
results, a new comprehensive characterization parameter
PCT is constructed as shown in equation (7), which compre-
hensively reflects the influence of the soil sample, cement
content, water-cement ratio, and curing age on the uncon-
fined compressive strength:

PCT = wc
aw ln T

, ð7Þ

where wc is the water cement ratio, aw is the cement content
(%), and T is the curing age (d). Figure 8 shows the relation-
ship between unconfined compressive strength of cement-
modified soil and comprehensive characterization parameter
PCT. It can be seen from Figure 8 that the strength of differ-
ent soil samples has a good power function relationship with
characterization parameters, and their correlation coeffi-
cients are all above 0.90. When the curing age is 7 days,
the correlation coefficient is 0.91 for soil sample 1 and 0.95
for soil sample 2. When the curing age is 14 days, the corre-
lation coefficient is 0.94 for soil sample 1 and 0.92 for soil
sample 2. When the curing age is 28 days, the correlation
coefficient is 0.91 for soil sample 1 and 0.93 for soil sample
2. It shows that PCT can describe more than 90% strength
factors of cement-improved silt, and the existing test data
verify the validity of PCT.

Through the above regression analysis, the unconfined
compressive strength of cement-improved silty sand can be
expressed by the following empirical formula:

f cu = A∙PCT−B, ð8Þ

where A and B are empirical parameters (positive values),
which are generally related to soil properties and can be
obtained by experience or test [21]. It can be seen from for-
mulas (7) and (8) that the strength of cement-modified soil
can be achieved by reducing the water-cement ratio, increas-
ing the cement content, and prolonging the curing age. In
engineering projects, the above parameters can be selectively
optimized according to the field conditions to meet the
requirements of subgrade strength in practical engineering.

4. Conclusions

The effects of compaction degree, different soil qualities, dif-
ferent water qualities, cement content, and curing age on the
strength of cement-improved silty sand were studied by
experiments, and the following main conclusions were
obtained according to the test results:

(1) The CBR test value of cement-improved soil meets
the requirements of engineering specifications and
increases significantly with the increase in compac-
tion. For every 1% increase in compaction of
cement-improved soil sample 1, the CBR value
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increases by about 20%; in cement-improved soil
sample 2, when the degree of compaction increases
by 1%, the CBR value increases by about 5%

(2) Under the same cement content and curing age, the
unconfined compressive strength of cement-
improved soil sample 2 is 63%-75% higher than that
of cement-modified soil sample 1. The reason is that
the silt sand with large particle size and uniform par-
ticle distribution can achieve better compaction
effect and better integrity after compaction. The sil-
ica content of different soil samples is more than
80%, and soil sample 2 is greater than soil sample

1. The cement-modified soil generates microcrystal-
line gel during the hardening reaction, which
improves the strength of the cement-modified soil
and makes the structure more compact

(3) Drinking water and alkaline immersion water have
little effect on the unconfined compressive strength
of cement-modified soil. As the cement content
increases, the cement-modified soil decreases the
water-cement ratio and increases the unconfined
compressive strength. The strength of cement-
modified soil increases approximately in a power
function relationship with the increase in the cement
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Figure 8: Relationship between unconfined compressive strength and PCT: (a) the curing age is 7 days; (b) the curing age is 14 days; (c) the
curing age is 28 days.
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content. The logarithmic relationship between
cement-soil strength and curing age is approximately
linear, the unconfined compressive strength of
cement-improved silty sand increases the fastest in
7-14 days of curing age, and the strength growth rate
tends to be flat after 28 days. In the same curing
time, the unconfined compressive strength of soil
sample 2 increased faster than that of soil sample 1

(4) The established comprehensive characterization
parameter PCT can better reflect the influence of
the water-cement ratio, cement content, curing age,
and other factors on the unconfined compressive
strength of cement-improved soil. The strength of
cement-improved soil has a good power function
relationship with the comprehensive characteriza-
tion parameter PCT. This relationship can be used
to predict the strength of cement-improved soil in
actual engineering
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