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Abstract: The high moisture content and low strength of dredged soft soils result in significant diffi-
culties in directly reutilizing them in engineering. Improving their mechanical properties effectively
and achieving re-utilization with the maximum benefit in engineering is the key to disposing of
dredged soils with high moisture content. This study investigated the influences of cement and
steel slag ratio, moisture content, the maximum particle size of steel slag, and curing age on the
compressive strength of dredged silty clay in a plastic flow state. The performance improvement
of dredged silty clay stabilized with cement and steel slag was discussed by comparing to related
previous studies. The strengthening mechanism of dredged soils stabilized with cement and steel
slag was explored by microstructural observation. The results show that when the ratio of cement
to steel slag was 9:6; namely, using steel slag to replace 40% of cement, the strength properties of
dredged silty clay stabilized by cement and steel slag could ensure the minimum requirements of
the project greater then 100 kPa, and their economics could achieve the best results. The finer the
particle size of steel slag was, the better the stabilization effect was. The compressive strength of
dredged silty clay stabilized by cement and steel slag with particle sizes of less than 0.075 mm was
1.06 times, 1.10 times, and 1.16 times that of 0.25 mm, 1 mm, and 2 mm and increased linearly over
curing ages earlier than 28 days. The compressive strength of dredged silty clay stabilized by cement
and steel slag cured for 28 days was 2.44 times, 1.59 times, and 1.36 times that of 3, 7, and 14 days,
respectively. The evolution of microstructural characteristics showed that the internal pore sizes
of dredged soil decreased the structural compactness increased significantly due to the formation
of more calcium silicate hydrate and other agglomerated flocculent gel materials from the further
reaction between steel slag and cement hydration products. The results of this study can provide
technological parameters for the re-utilization of dredged soil stabilized with cement and steel slag.

Keywords: dredged soil stabilization; mechanical properties; strengthening mechanism; construction

materials; performance improvement

1. Introduction

Dredged soils are sedimentary wastes containing organic matter excavated in wa-
terway and port-dredging projects, primarily composed of chalky sand and fine grains
with poor grading. They are commonly classified as typical super-soft soil in engineering
due to high moisture content, insufficient bearing capacity, low shear strength, and poor
permeability [1]. The dredged soils always contain high organic matter content, high limit
moisture content, low specific gravity, slow consolidation and drainage, and difficulty in
controlling their settlement and deformation. Thus, they are also regarded as problematic
soils by the scientific and engineering communities [2]. Preliminary statistics illustrated that
tens of billions of cubic meters of dredged soil were produced worldwide every year [3-5],
among which billions of cubic meters were generated from the major rivers and commercial
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ports in China in 2021. How to effectively dispose of dredged soils and achieve resource uti-
lization has been a hot issue, attracting scholars at home and abroad to pay close attention
to due to its urgently need to be solved.

The key to the re-utilization of dredged soils is efficient and rapid stabilization of them.
At present, the main treatment methods for soft soils with high liquid limits in engineer-
ing practices include stockpile drying, physical dewatering, and inorganic improvement.
Stockpile drying is to set up a landfill for a long time or permanent stockpiling, in which
the dredged soils are dried naturally and reused nearby at a later stage. Ding et al. [6]
pointed out that three stages, corresponding to convective descent, dynamic collapse, and
passive diffusion, were observed during settlement. This treatment method has simple
operation and low cost and is widely used in areas where land resources are not in short
supply. However, it is also accompanied by many problems, including longer drainage
consolidation cycles, land occupation, transportation difficulties, secondary pollution, and
high requirements for sediment pollution control [7]. Physical dewatering combines chemi-
cal precipitation and filter-press dewatering to reduce the moisture content of dredged soil
to below 50% and then resource utilization after drying [8]. However, existing treatment
technology and equipment capacity significantly limit the dewatering efficiency. Therefore,
the more acceptable improvement for engineering practices is stabilizing dredged soils
with inorganic binders, such as cement, lime, fly ash, etc. Jan and Mir [9] pointed out
that the dredged soil stabilized with 8% lime could achieve the best mechanical proper-
ties and optimal compactness. Cheng et al. [10] summarized the empirical formulas of
water/cement ratio, moisture content and curing age for cement-stabilized dredged soil.
However, although large dosages of lime and fly ash can improve the physical state of the
soil with relatively high moisture content, their strength improvement is slow. Similarly,
although cement can improve the mechanical performance of soft soils with high moisture
content to meet the specific engineering requirements, the cost of soil stabilization is the
most significant pain point. Moreover, cement production consumes much energy, accom-
panying a high carbon emission, and the excessive utilization of cement is not friendly to
the resource and eco-environment [11]. Therefore, engineering researchers have started to
turn their attention to complex stabilization agents to reduce the consumption of cement
and the cost of the project [12,13].

The basic idea of the complex stabilization method is to maximize the use of silica-
aluminate-containing materials to replace cement without reducing the strength improve-
ment effect of the soil stabilized with the same cement content, thereby achieving the
satisfaction of engineering requirements and cost savings [14-16]. For example, cement
has been often used for soil improvement by mixing fly ash and slag in road and water
conservancy works. However, there is minimal research regarding the stabilization of
soft soils with high moisture content. Kim et al. [17] and Liu et al. [18] indicated that
the compressive strength of cement- and steel-slag-stabilized dredged soil had a negative
correlation with the moisture content of the soil; Gengel et al. [19] and Cikmit et al. [20]
found that the strength development of dredged soils stabilized with the utilization of
steel slag as coarse and fine aggregates would be significantly affected by the size effect
of steel slag. Lang et al. [21] reported that the compressive strength of dredged sludge
increased with cement content, while the presence of humic acid severely hindered their
strength development. They also addressed that the early strength of dredged soils could be
effectively improved due to the rapid hydration of cement, while their later strength would
be further enhanced as the reaction of steel slag with the products of cement hydration [22].
Peng and Chen [23] pointed out that the mechanical properties of MgO: GGBFS (ground
granulated blast furnace slag) with 1:1 curing agent were best when 20% was incorporated
into the dredged soil. He et al. [24] used soda residue (SR), carbide slag (CS), and ground
granulated blast furnace slag (GGBFS) to stabilize grudged soil at high moisture content,
indicating that the increase in GGBFS dosage can increase the unconfined compressive
strength, and the optimum dosages of SR and CS were 35% and 6%, respectively. Thomas
and Rangaswamy [25] investigated the strengthening of nano-silica on cement-treated soft
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clay via a series of strength and microstructural tests, and they proved a positive effect
of nano-silica on the strength improvement of cement clay. Hence, a better understand-
ing of the mechanical performance evolution of dredged soils stabilized with complex
stabilization agents is the key to guiding their engineering application.

The utilization of steel slag could improve the physical state of the dredged silty clay
and promote the hydration of cement, thereby accelerating the stabilization of dredged silty
clay and saving cement. Therefore, this study prepared the complex stabilization agent
with cement and steel slag for the stabilization of dredged silty clay. A series of indoor
compression tests for dredged silty clay in a plastic flow state was conducted with different
cement and steel slag ratios, moisture contents, particle sizes of steel slag, and curing ages.
The optimal replacement ratio of steel slag to cement and the influence of these above
factors on their compressive strength were investigated. The performance improvement
of dredged silty clay stabilized with cement and steel slag was discussed by comparing
to related previous studies. Furthermore, the strengthening mechanism of dredged silty
clay stabilized by cement and steel slag at different curing ages was explored by scanning
electron microscope (SEM).

2. Materials and Methods
2.1. Experimental Materials

(1) Dredged soil

The dredged soil used in the test was silty clay collected from the Class III waterway
at the Zhejiang section of the Beijing-Hangzhou Canal. The sampling depth of this dredged
soil was 4-6 m below the bottom of the canal. It was mainly yellowish-brown, fine granular
particles and without organic and other impurities. The particle size composition of this
dredged soil in <0.075 mm, 0.075-0.1 mm, 0.1-0.25 mm, 0.25-0.5 mm, 0.5-1 mm, and
1-2 mm accounted for 34.96%, 17.22%, 39.66%, 2.04%, 2.16%, and 3.96%, respectively. The
natural moisture content was 23.6%. The specific gravity was 2.69. The liquid limit was
40.18%, the plastic limit was 24.27%, and the plastic index was 15.91.

(2) Cement
The cement used in this study was P.O.42.5 ordinary Portland cement with a fineness
of 160 mesh, and its chemical composition is shown in Table 1.

Table 1. Chemical composition of cement used in this study.

Component CaO SiO, Al,O3 Fe;O3 SO, MgO F-CaO  Loss on Ignition
Mass ratio (%) 57.22  23.19 8.61 4.08 193 1.04 1.37 2.56

(38) Steelslag

The steel slag used in the study was darker black particles with extreme heterogeneity
in size. The chemical composition and content are shown in Table 2.

Table 2. Chemical composition of steel slag used in this study.

Component CaO SiO, MgO Al,O3 Fe, O3
Mass ratio (%) 59.23 29.02 3.89 1.40 6.46

2.2. Experimental Scheme

The experimental study included three parts: (1) to explore the optimal ratio of steel
slag to replace cement through compression tests on dredged soils with different moisture
content; (2) to investigate the influence of particle size of steel slag and curing age on
the strength properties of dredged soils stabilized by cement and steel slag; (3) to figure
out the strengthening mechanism of dredged soils stabilized by cement and steel slag.
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Figure 1 presented a systematic experimental technique route for this study. The detailed
experimental scheme is as follows:

Dredged silty clay Cement Steel slag

[ |

Dredged silty clay stabilized
with cement and steel slag

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [

Ratio of steel slag to
replace cement

Moisture content Particle size of steel slag Curing age

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [

l }

Unconfined compression test Microstructural observation by SEM

v A

Mechanical performance evaluation Strengthening mechanism analysis

| |
'

Evaluation of stabilization effect

Figure 1. Systematic experimental technique route for this study.

(1) Tests for the optimal ratio of steel slag to replace cement

Many previous engineering practices showed that the dosage of cement used in soil
stabilization was generally lying between 7% and15%. Considering significant differences
in moisture content, unconfined compression tests on dredged soils with 1.0, 1.1, 1.15,
1.25, and 1.5 times the liquid limit were implemented with the same content (15%) of
stabilization agent but different mixing ratios of cement and steel slag, including 12:3,
11:4, 10:5, and 9:6. The optimal ratio of steel slag to replace cement would be determined
by taking 100 kPa as the reference standard. When testing, an universal testing machine
was used to perform axial compression at a fixed rate of 1 mm/min until the specimen
was destroyed.

(2) Tests for the law of strength improvement

Unconfined compression tests on dredged soils stabilized with 15% of cement and
steel slag by following the optimal ratio of steel slag to cement were conducted first with
1.0, 1.1, 1.15,1.25, and 1.5 times the liquid limit to understand the influence of moisture
content on the strength improvement of untreated dredged soils, in which the maximum
particle size of steel slag was 2 mm. Then, unconfined compression tests on dredged soils
stabilized with 15% of cement and steel slag by following the optimal ratio of steel slag to
cement were conducted, with the maximum particle size of steel slag as 0.075 mm, 0.25 mm,
1 mm, and 2 mm to study the strength improvement affected by the activity of steel slag
particles in different sizes, in which the moisture content was constant as 1.25 times the
liquid limit. Finally, unconfined compression tests on dredged soils stabilized with 15% of
cement and steel slag by following the optimal ratio of steel slag to cement were conducted
after different curing ages, including 3, 7, 14, and 28 days, to investigate the strength
development of dredged soils stabilized with cement and steel slag, in which the moisture
content was 1.25 times the liquid limit, and the maximum particle size of steel slag was
2 mm. Similarly, the universal testing machine would be used to perform axial compression
at a constant rate of 1 mm/min until the specimen was destroyed.
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(3)  Tests for micro strengthening mechanism

Microstructural observation on dredged soils stabilized with 15% of cement and steel
slag by following the optimal ratio of steel slag to cement was carried out by JSM-6510
scanning electron microscope (SEM) after 3, 7, 14, and 28 days, in which the moisture
content was 1.25 times the liquid limit, and the maximum particle size of steel slag was
2 mm. The SEM images at the magnification of 500 times were used to analyze the structural
compactness of the soil sample through the features of cutting surfaces, the contacts between
large particles and small particles, and the pore size and distribution. The SEM images at
the magnification of 5000 times were used to observe the characteristics of micro-particles
and micro-pores and the formation of gels.

2.3. Specimen Preparation

(1) Compression Test

Cylindrical specimens preparing for unconfined compression tests were 39.1 mm in
diameter and 80.0 mm in height. The dry dredged soil, cement, and steel slag were mixed
well and then mixed with water to form a homogeneous slurry when beginning to sample.
The water consumption was determined by the specified times of the liquid limit. The
slurry of dredged soil, cement, and steel slag was poured into the mold with the same
size of specimens several times and compacted by mechanical vibration. All specimens
were stood in a curing box for 24 h at a temperature of 20 & 3 °C and relative humidity of
95%. Then, they were demolded and cured under the same conditions until the curing age
reached seven days.

(2) Microstructure Test

When the curing age of the prepared soil samples reached the specified curing age, they
were cut, dried, polished, and flattened into small pieces of about 10 mm x 10 mm x 3 mm.
Then these small pieces were sprayed with gold and vacuumed to prevent the absorption
or scattering of the high-energy electron beam from hitting the air molecules during testing.

2.4. Experimental Apparatus

(1) Electronic universal testing machine

A microcomputer-controlled electronic universal testing machine was used to measure
the compressive and tensile strength of dredged silty clay stabilized by cement and steel
slag, as shown in Figure 2a. The designed maximum working frequency of this machine is
50.0 Hz. The ultimate testing force is 20 kN. The loading speed range is 0.001-500 mm /min
with a control accuracy of £1% (0.001~10 mm/min). The accuracy of deformation mea-
surement is +0.5%. The constant force and displacement ranges are 0.2-100%FS (FS is full
scale). When beginning tests, the saturated specimen was placed on the loading platform,
and the loading platform slowly rose to contact the upper plate first. Then, the stress and
strain were initialized to be zero by the controlling software. Each sample was loaded at a
1 mm/min strain rate until appearing apparent deformation failure; then, manual loading
was stopped.

(2) Scanning Electron Microscope

The Phenom Pro Desktop scanning electron microscope (SEM-JSM-6510), equipped
with an Energy Dispersive Spectroscopy (EDS-NS7-7911), was adopted to observe the
evolutions of microstructural characteristics and chemical composition content of silty
sands after stabilization, as shown in Figure 2b. The accelerating voltage range of SEM-JSM-
6510 is 5-30 kV. The minimum resolution of this device can be up to 3.0 nm. The structure
characteristics of testing samples can be magnified 18-300,000 times. The imaging signal
is collected by secondary electrons, backscattered electrons, and X-rays. When beginning
to test, the sample is sprayed with a thin layer of gold and vacuumed to prevent the high-
energy electron beam from colliding with air molecules and being absorbed or scattered
during the test.
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Figure 2. Experimental apparatus. (a) Universal testing machine, (b) Scanning Electron Microscope.

3. Results and Discussion
3.1. The Optimal Ratio of Steel Slag to Replace Cement for Dredged Soil Stabilization

Oh et al. [26] reported that a higher slag portion in the dredged soil stabilization
could induce greater strength improvement. Gupta et al. [27] indicated that adding
8% cement + 8% slag in dredged soil could optimally satisfy the required acceptance norms
of highway subgrade materials. Figure 3 shows the unconfined compressive strength of
cement- and steel-slag-stabilized dredged soils with different moisture contents and ratios
of steel slag to cement. It can be found that when the total dosage of cement and steel
slag mixture was constant at 15%, the compressive strength of dredged soils stabilized
by cement and steel slag decreased with the amount of steel slag overall regardless of
the moisture content of the dredged soil. The more the relative amount of steel slag was,
the more significant the reduction of compressive strength was. If the actual engineering
demanded a compressive strength greater than 100 kPa as an early standard [28], the
ratio of steel slag to cement as 5:10 or 6:9 could meet the engineering requirements on
the compressive strength of the dredged soil even if the moisture content was 1.5 times
the liquid limit. Considering that the compressive strength of the dredged soil stabilized
by steel slag and cement with ratios of 5:10 and 6:9 was approximately equivalent, and
the cement was a high energy consumption and production cost with a large amount of
greenhouse gas emissions, the ratio of steel slag and cement as 6:9 should be an optimal
economic ratio. Namely, the replacement ratio of steel slag to cement was 40%. This result
was slightly different from that suggested by Lang et al. [21], in which the dredged soil
of the Shanghai Minhang Channel was stabilized by 10% cement and 5% steel slag. The
slight difference in their mechanical performance may be probably due to the differences in
the fundamental physical properties of the dredged soil used in these two studies and the
chemical composition and content of steel slag, which led to differences in the dosage of
cement, thereby resulting in different strength improvement.
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Figure 3. Compressive strength variations of cement- and steel-slag-stabilized dredged soils with
different moisture contents and ratios of steel slag to replace cement.

3.2. Influence of Moisture Content on the Compressive Strength of Dredged Soils Stabilized by
Cement and Steel Slag

Figure 4 presents the variation of the compressive strength of cement- and steel-
slag-stabilized dredged soils with different moisture contents but following the same
dosage of cement and steel slag. It can be found that the compressive strength of dredged
soils stabilized by cement and steel slag decreased continuously as the moisture content
increased from 1.0 times to 1.5 times their liquid limit. This variation may be due to the
water resulting in soil softening with slow strength development. Previous studies reported
by Kim et al. [17] and Liu et al. [18] indicated that the higher the moisture content was,
the lower the compressive strength was. Results of this study also showed that when the
moisture content was greater than 1.15 times the liquid limit, the compressive strength
reduction of cement- and steel-slag-stabilized dredged soil became faster and faster, which
implied that controlling the moisture content of dredged soil before stabilization was
significant to enhance their mechanical performance. A more desirable stabilization effect
would be achieved if the dredged soil was dewatered by an appropriate amount of water
reducer and then stabilized by cement and steel slag.
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Figure 4. Compressive strength variations of cement- and steel-slag-stabilized dredged soils with
different moisture contents.
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3.3. Influence of the Particle Size of Steel Slag on the Compressive Strength of Dredged Soils
Stabilized by Cement and Steel Slag

Cikmit et al. [20] pointed out that the compressive strength was significantly affected
by the maximum particle sizes of steel slag. The smaller the maximum particle sizes of steel
slag, the better the mechanical performance that could be achieved. Figure 5 demonstrates
the compressive strength changes of dredged soils stabilized by cement and steel slag with
the different maximum particle sizes of steel slag, in which the ratio of steel slag to cement
was 6:9. It can be observed that the compressive strength of dredged soils stabilized by
cement and steel slag increased with the decrease of the maximum particle size of steel
slag overall. This may be because the smaller the particle size of steel slag was, the larger
the total specific surface area of steel slag was, the higher the activity of fine steel slag
particles was, and the higher the pozzolanic reaction efficiency of steel slag particles with
cement would be. The addition of steel slag promoted cement hydration, generating more
gels such as calcium silicate hydrate (CSH) and calcium aluminate hydrate (CAH) during
hardness so that the compressive strength of dredged soils stabilized by cement and steel
slag was significantly improved.

400 : T : T

T y T
0O  Sample 1
Sample 2
Sample 3
—X—Mean value
350 | I Errorbar -

Unconfined compressive strength (kPa)
g
T
|

200 . ! . ! . ! . !
0.0 0.5 1.0 1.5 2.0

Maximum particle size of steel slag (mm)

Figure 5. Compressive strength variations of cement- and steel-slag-stabilized dredged soils with
different maximum particle sizes of steel slag.

3.4. Influence of Curing Age on the Compressive Strength of Dredged Soils Stabilized by Cement
and Steel Slag

Figure 6 illustrates the variation of the compressive strength of cement- and steel-slag-
stabilized dredged soils after different curing ages, in which the ratio of steel slag to cement
was 6:9. It can be seen that the compressive strength of dredged soils stabilized by cement
and steel slag increased over curing age. Cikmit et al. [29] and Lang et al. [30] achieved
the same conclusion. When the curing age reached three days, the soil strength increased
rapidly to 198.63 kPa; when the curing age was seven days, the strength exceeded 300 kPa,
and when the curing age was 28 d, the strength reached 484.89 kPa. It can be also found
that there was still no slowdown in the growth rate, which indicated that the addition
of steel slag was similarly beneficial for the later compressive strength improvement of
dredged soils stabilized by cement and steel slag.
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Figure 6. Compressive strength variations of cement- and steel-slag-stabilized dredged soils after
different curing ages.

3.5. Micro Strengthening Mechanism of Dredged Soil

Figure 7 shows the microstructure images of dredged soils stabilized by cement and
steel slag at different curing ages. The microstructural characteristics of cement- and steel-
slag-stabilized dredged soil at the magnitude of 500 times demonstrated that the pore
size in the soil decreased with the development of curing age, and the agglomeration of
soil particles became more and more significant. After curing for 28 days, most of the
large pores had disappeared, and only relatively uniformly tiny pores remained. This
fact indicated that the structural compactness of dredged soil had improved significantly.
The microstructural characteristics of cement- and steel-slag-stabilized dredged soil at the
magnitude of 5000 times presented that there were a large amount of microscopic, needle-
like calcium silico-aluminate gels and hexagonal plate calcium hydroxide being formed on
the surface of soil particles after curing for three days, which indicated that the hydration
of cement was being carried out rapidly. When the curing age reached seven days, the
needle-like calcium silico-aluminate gels extended and filled into large pores, making the
volume of large pores shrink continuously and the amount of calcium hydroxide decrease,
which might be caused by the further reaction of calcium hydroxide with steel slag particles
that possessed a high volcanic ash activity to form more CSH and other gels, which can
attach to the clay clusters and fill the pore spaces between clay particles, resulting in a
denser sediment structure [31,32]. When the curing age reached 14 days, the calcium
hydroxide produced by cement hydration disappeared, and the production of flocculent
gels increased significantly, wrapped on the surface of soil particles, thereby shrinking
the internal pores of dredged soils. When the curing age exceeded 28 days, the hydration
and the pozzolanic reaction of the soil was completed, and the agglomerated flocculent
cementitious material increased, wrapped the soil particles, and closed the pores, leaving
only many smaller pores, which indicates that the cement steel slag can indeed serve the
purpose of reducing the internal pores of dredged soils and improving their compressive
properties. Lang et al. [22] also confirmed that the addition of steel slag powder can
contribute to the formation of cementitious products in cement-stabilized dredged sludge,
which can effectively improve its strength.
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Figure 7. Microstructural characteristic evolutions of dredged soils stabilized by cement and steel
slag at different curing ages.

However, it should be noted that although this study could provide some reference
for the stabilization of dredged soils with high moisture content, there are some limitations,
such as the reaction mechanism of cement and steel slag and the representativeness of
microstructural evolution [33,34]. The microstructural observation could give more infor-
mation about the microstructural changes of cement- and steel-slag-stabilized dredged
soils at different curing ages but was difficult to interpret how cement and steel slag re-
act [22,35,36]. The aluminosilicate minerals in steel slag might react with the secondary
product of cement hydration and also might copolymerize in the alkaline environment
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formed by the cement hydration to generate geopolymer. These two reactions were totally
different. Similarly, the microstructural images could reflect the characteristics of obser-
vation points, but they could not represent the attribution of the whole sample, even all
samples. Therefore, a more in-depth investigation is still needed for further study.

4. Conclusions

The re-utilization of dredged soil with different moisture contents is crucial to im-
proving engineering economic benefits and the risk avoidance of environmental pollution.
This study explored the mechanical performance and micro-strengthening mechanism of
dredged soils stabilized by cement and steel slag through a series of unconfined compres-
sion tests. The outcomes show that the compressive strength of dredged soils stabilized
by cement and steel slag decreased with the relative amount of steel slag regardless of
the moisture content overall. The optimal economic ratio of steel slag to cement was 6:9,
namely using steel slag to replace 40% of cement if the dosage of cement and steel slag
used for soil stabilization was constant. A more desirable stabilization effect would be
achieved if dredged soils were dewatered by an appropriate amount of water reducer and
then stabilized with cement and steel slag. The steel slag could promote the hydration of
cement. The smaller the particle size of steel slag was, the higher the pozzolanic reaction
efficiency of steel slag particles with cement would be, and the more significant the strength
improvement of dredged soil stabilized by cement and steel slag was. The compressive
strength of dredged soil stabilized by cement and steel slag increased over curing age. The
early strength of dredged soils could be effectively improved due to the rapid hydration of
cement, while their later strength would be further strengthened by the reaction of steel
slag with the products of cement hydration. The evolution of microstructural characteristics
proved the contribution mode of steel slag to the strength improvement of dredged soil
with the development of curing age. The results of this study can provide a reference for the
application of dredged soils stabilized by cement and steel slag. However, further research
on the reaction mechanism of cement and steel slag is still encouraged.
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