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Abstract At present, there is a great demand for building materials in the market, and the market prospect of building materials is relatively

considerable. Through studying the composition of river sediment and its resource utilization in the field of building materials, this paper ex-

pounds the current domestic scholars’ research on river sediment in building materials, and summarizes the current problems and challenges, so

as to provide a reference for the sustainable development of river sediment in the field of building materials.
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1 Introduction

With the continuous advancement of urbanization and the
continuous development of infrastructure construction, green and
high-performance building materials will be more and more fa-
vored, which provides a broad space for the development of the in-
dustry and will further promote the upgrading and innovation of the
construction industry to meet people’s demand for high-quality
buildings, but at the same time, it will also cause clay consump-
tion to a certain extent in the production of building materials.
Chen Li""! measured the chemical composition and burning loss
rate of the collected sediment samples by X-ray fluorescence. The
results showed that the chemical composition of the sediment was
similar to that of clay, so the treated sediment was used instead of
clay to produce building materials. This can not only reduce the
mining of clay, reduce energy consumption, avoid the waste of po-
tential resources, but also avoid secondary pollution to the envi-
ronment caused by the placement of sediment, protect the ecolo-
gy, and help to achieve the goal of " carbon peak and carbon neu-
trality". For this reason, many scholars at home and abroad have
carried out research on the application of river sediment as build-

ing materials to ensure its safety and reliability.

2 Composition and utilization of river sediment

The research of Zhang Xiaojing"”' et al. shows that river sed-
iment is mainly composed of sediments, minerals, organic sub-
stances, microorganisms and water, and its composition can re-
place traditional raw materials in building materials under certain
conditions. But it is undeniable that this requires comprehensive

consideration of many factors. First of all, the physical, chemical
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and mechanical characteristics of the sediment need to be compre-
hensively analyzed; secondly, a series of treatment operations are
required to remove harmful substances or improve their perform-
ance. Although there is the possibility of replacing clay in the sed-
iment, it also faces some challenges, such as great changes in the
composition and properties of the sediment, and fluctuations in
quality. In addition, there may be pollutants or technical limita-
tions that lead to substandard building materials. Therefore, when
applying river sediment to building materials, it needs to be care-
fully evaluated and properly tested and validated to ensure its fea-
sibility and safety.

3 Resource utilization of river sediment in the field of
building materials

At present, the research on sediment as building materials is
quite extensive in China. On the one hand, researchers focus on
the analysis of physical characteristics of sediment, such as parti-
cle size, moisture content, and its chemical composition, to assess
its applicability in building materials; on the other hand, the mix-
ing ratio of sediment and other materials, processing technology
and other aspects are deeply explored. In addition, some scholars
also pay attention to the environmental protection and cost-effec-
tiveness of sediment in the production process of building materi-
als. Through the composition analysis and performance test of sed-
iment, their applicability and potential value are determined. Af-
ter continuous process optimization and material ratio research,
many scholars have achieved remarkable results and successfully
transformed sediment into high-quality building materials. This not
only reduces the construction cost, but also brings economic bene-
fits to related industries. At the same time, it has also achieved
important results in environmental protection, reducing the waste
of sediment and environmental pollution. In addition, building
materials made of sediment also show excellent performance. After

testing, these materials have certain strength and durability,
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which can meet building needs.

3.1 Brick making The utilization of sediment as building ma-
terials mainly refers to mixing sediment with mineral materials or
other additives, and through setting different technological condi-
tions, building bricks that meet the standards are made”’. The
composition materials for brick making are rich and diverse, usu-
ally including clay, shale, coal gangue, sand and so on. Among
them, clay is the main traditional raw material and has good plas-
ticity, but it has the characteristics of non-regeneration. There-
fore, the method of making bricks from sediment by using sand,
minerals and organic substances in sediment can not only reduce
river pollution, but also realize the use value of sediment in achie-
ving the effect of replacing clay. In Jia Weidong’s related re-
search, it has been shown that making bricks from sediment within
the environmental allowable value has great economic and environ-
mental effects'™’.

3.2 Preparation of ceramsite In the production of building
materials, river sediment can replace natural clay materials to pro-
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duce ceramsite
material. Its main components include the following parts: First of
all, the core of the ceramsite is usually processed from natural or
industrial raw materials such as soil, shale, and fly ash, which
provide the basic structure of the ceramsite. Secondly, during the
production process, a certain proportion of mineral components,
such as feldspar and quartz, will be added to improve the hardness
and durability of the ceramsite. In addition, in order to improve
the performance of ceramsite, some auxiliary materials may be
added, such as expansion agent and foaming agent, so that it has
lighter weight and better heat preservation and insulation perform-
ance. Finally, after high-temperature firing, these raw materials
and additives interact to form ceramsite with specific properties.
Zhang Hongli"® studied the high-temperature firing process of ce-
ramsite using river sediment. The results showed that qualified ce-
ramsite can be fired after properly adjusting the proportion of sedi-
ment, and the cost of producing ceramsite was lower than that of
producing other building materials. Raw materials such as river
sediment and their mixtures were also used as materials for prepar-
ing ceramsite. The results of thermogravimetric analysis showed
that the overall chemical composition content of the mixed raw ma-
terials met the requirements of ceramsite for firing. Compared with
the sediment of other adsorbents, the price of ceramsite is low, the
adsorption effect is good, and it is conducive to the attachment of
microorganisms'”’ | so the application of ceramsite with clay as the
main component is promoted. This can not only solve the problem
of polluted sediment disposal, but also realize the resource utiliza-
tion of heavily polluted sediment, which is of great significance to
improving river water quality.

3.3 Cement

composition mainly includes clinker, gypsum and mixed materi-

Cement is an important building material, its

als. Clinker is usually made of limestone, clay or other materials
calcined at high temperature and is the core component of cement.

The role of gypsum is to adjust the setting time and hardening

speed of cement, while mixed materials, such as fly ash and slag,
can improve the performance of cement. Specifically, limestone
provides the main source of calcium, clay or other raw materials
provide components such as silicon and aluminum, and iron cor-
rection materials are used to adjust the chemical composition.
These components are carefully processed during the production
process, including processes such as grinding and mixing, resul-
ting in cement with various properties to meet the needs of differ-
ent projects.

3.4 Foam concrete Foam concrete is composed of cementi-
tious materials, fillers, foaming agents and water-reducing agents
etc. It is a lightweight porous concrete prepared by physical or
chemical foaming. Its excellent performance as a new product has
been proved. Through cementitious materials, foaming agents and
water-reducing agents, the sediment is transformed into environ-
mentally friendly foam concrete™®’. This can not only give full play
to the characteristics of small holes in the sediment itself, but also
make the foam concrete have good heat insulation performance.
On the basis of realizing the resource utilization of the sediment,
new building materials with excellent quality and large social de-
mand can be obtained.
3.5 Filling materials The filling material is made up of a vari-
ety of materials. The common ones include earthwork, such as
mud, sand and gravel, which are commonly used basic materials
in filling projects. Cohesive soil has certain consolidation ability,
while sandy soil has better water permeability. In addition, indus-
trial waste such as fly ash and slag, as well as building waste, can
also be used as filling materials after appropriate treatment. How-
ever, using sediment as a filling material has many benefits'”). On
the one hand, it realizes the reuse of resources, turns sediment
that may have been regarded as waste into treasure, and reduces
the demand for traditional filling materials, which is in line with
sustainable development concept; on the other hand, using sedi-
ment as a filling material can reduce project costs, and can effec-
tively save project expenses compared with purchasing other ex-
pensive filling materials. In addition, the rational use of sediment
can also reduce the potential impact of sediment piling on the en-
vironment, which can be said to serve multiple purposes. At the
same time, the reasonable use of geosynthetics and improved ma-
terials to enhance and improve the stability of the fill can meet the
needs of the filling project and ensure the stability, security and

sustainable development of the project.

4 Conclusion

The use of traditional raw materials in the construction field
will pollute the environment to a certain extent, which does not
meet the requirements of environmental protection and sustainable
development. The utilization of building materials of sediment is a
potential way of resource utilization, and it is also very necessary
for the state to provide policy support in the process of its develop-
ment. The utilization of sediment as building materials has many

benefits, but it also faces some challenges in the process of imple-
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mentation. Through policy support, the development of sediment
utilization as building materials can be promoted. In the future,
sediment utilization as building materials may develop in the fol-
lowing directions; first, higher-performance sediment building ma-
terials are developed to improve their strength, durability and safe-
ty; second, the production process is further optimized, to reduce
costs, and improve economic benefits; third, the integration with
environmental protection technology is strengthened to realize the
seamless connection between sediment treatment and building ma-
terials production; fourth, the application field is expanded, and
not merely limited to traditional building materials, it can also be
applied to decorative materials, etc. ; fifth, the formulation of rel-
evant standards and norms is promoted to ensure product quality
and safety.
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14.78 mm, respectively. The increase rate of settlement in the
early stage of monitoring was fast, and the settlement value gradu-
ally tended to be stable with the increase of monitoring time. Dur-
ing the monitoring period, the settlement value of the slope did
not change suddenly, and the slope was stable. The monitoring
results show that the values of rainfall, deep displacement and
surface displacement of the slope were relatively stable during the
monitoring period, and the slope was stable.

4 Conclusions

According to the condition of the open-pit coal mine slope,
we designed and constructed the slope automatic monitoring sys-
tem, determined the monitoring frequency of rainfall, deep dis-
placement and surface displacement, and analyzed the slope mo-
nitoring data. The results show that the maximum daily cumulative
rainfall in the monitoring period was 6 mm, and the overall rain-
fall was small, which had no significant impact on the slope. No
significant sliding surface was formed during the monitoring peri-
od, and the overall condition of the slope was good. The horizon-
tal displacement increased rapidly in the early stage of monito-
ring, and the horizontal displacement tended to be stable with the
increase of monitoring time. The maximum horizontal displace-
ment of the slope was 22. 74 mm in the monitoring period. The
growth rate of settlement in the early stage of monitoring was fast,
and the settlement value gradually tended to be stable with the in-
crease of monitoring time. The maximum settlement value of the
slope in the monitoring period was 18.65 mm, and the slope was
in a stable state. In summary, the application of slope automatic
monitoring system in opencast coal mine can provide support for
coal mine safety production.
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