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With the rapid development of the economy and society, the production of municipal solid waste is continuously increasing
worldwide. +erefore, harmless treatments and the disposal of municipal solid waste should be improved. +is study combined
the concept of Internet of things and smart environment protection with a “cloud, network, end” platform architecture to
construct a smart management platform for the planning and management of landfills. +e platform was developed for the
mechanical biological treatment (MBT) of landfills and was divided into seven modules, landfill design, municipal solid waste
production prediction, MBTwaste microbial volume reduction, stability analysis, result analysis, remote monitoring, and sharing
and communication, which can effectively improve the operation andmanagement of waste, enhance the effective storage volume
of a landfill, extend its service life, and thereby improve the sustainable development of the city. +is study can be used as a
reference for applications in similar projects worldwide.

1. Introduction

Municipal solid waste (MSW) refers to solid and semisolid
waste produced from people’s daily activities or production
processes, and it mainly includes kitchen residues, bricks
and tile residues, paper, plastics, and yard and garden waste
[1]. According to the World Bank, with the accelerating
urbanisation, population growth, and economic develop-
ment, global waste production is expected to reach 2.59 and
3.4 billion metric tons by 2030 and 2050, respectively. +e
fastest growth is expected to occur in sub-Saharan Africa and
South Asia. Waste production in these two regions is ex-
pected to double by 2050, which would account for 35% of
the world’s total waste production [2]. To mitigate the rapid
growth in domestic waste production, source reduction and
end disposal have been actively promoted worldwide.
However, end treatments such as landfilling and waste in-
cineration often lead to environmental and social conflicts
owing to their effects on nearby areas.

In recent years, the life cycle management of domestic
waste has attracted increasing attention, especially in Europe
and the United States [3]. To reduce the impact of domestic

waste disposal on the population, strategies combining the
Internet of +ings and smart environmental protection have
been developed. For example, the New York government has
used the Internet of +ings technology to upload real-time
data on domestic waste pollutants collected by sensors in the
Hudson River for efficient ecological management [4]. +e
Florida Marine Research Organization has built a sensor
platform called MARVIN, which provides timely water
quality information related to eutrophication and harmful
algae [5]. City Sense is a wireless sensor network project
jointly developed by Harvard University, the BBN company,
and the National Natural Science Foundation of the United
States, and it can report monitoring data from an entire city so
that the public and scholars can track the diffusion of MSW
pollutants through the website [6]. In Hammarby City,
Sweden, a computer-controlled waste transportation system
has been developed, in which domestic waste is automatically
separated and transported to different containers for recycling
on demand [7]. +e Recycle Bank in the United States has
used the Internet of +ings and low-frequency radio fre-
quency identification tags on recycling bins to implement a
waste collection incentive plan and encourage consumers to
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actively participate in the recycling of waste products [8]. A
Finnish company developed a waste recycling system named
“Enevo One” based on ultrasonic sensors, which allow
managers to intuitively understand the filling status of each
waste can in the jurisdiction and plan the best recycling routes
for the vehicles, to save operating costs. Osiris is a compre-
hensive plan under the Global Monitoring for Environment
and Security (GMES) programme of the European Union,
and it includes a set of integrated information infrastructure
for the effective management of environmental pollution in
Europe. It provides pollutant monitoring and disaster pre-
vention through a sensing network and on-site monitoring
systems. +e municipal waste management department of
Dubai has used a fleet of unmanned aerial vehicles to su-
pervise littering throughout the city [3]. +e University of
Basel, the University of Zurich, and the Federal Institute of
Technology of Zurich have conducted long-term monitoring
of geological and environmental pollution in the Swiss Alps
using wireless sensing technology and the Internet of +ings
in the Perma Sense Project [3].

In China, the development of domestic waste treatment
technology has been relatively slow. In the middle and late
1980s, the country began to plan and prepare for the con-
struction of standard domestic waste landfills. Currently,
there are 1,748 sanitary landfills in the country. +ere can be
challenges in the construction and management of domestic
waste landfill platforms, such as incomplete on-site infra-
structure, insufficient dynamic data, and untimely adjust-
ments to system parameters, which can lead to system
collapse and environmental pollution accidents [9].

In the development of landfills, attention should be paid
to antiseepage facilities, leachate treatment, landfill gas
purification and recovery, and site closure and reuse. Among
them, antiseepage facilities specifically refer to laying hor-
izontal barriers, such as a geomembrane and clay liner, at the
bottom of the foundation of the landfill to block the mi-
gration of leachate in the plant area. In the operation and
management of landfills, efforts must be devoted to solving
problems such as landfill instability, groundwater pollution,
and gas leakage, which can significantly threaten the op-
eration and safety of landfills [10]. In this context, smart
management platforms can be used to improve these aspects
of landfill planning and management.

Smart management platforms are widely used in tunnel,
mining, petroleum, and rail transit engineering in China;
however, they are still not widely used for landfill smart
management. +e Shanghai Laogang comprehensive landfill
digital management platform is the only smart management
platform that has been built in China. Considering the
operation and management requirements of sanitary
landfills and the technological aspects involved, this study
proposes a smart management platform that combines the
Internet of +ings and smart environmental protection for
the landfilling of waste frommechanical biological treatment
(MBT). +e platform is expected to accelerate the devel-
opment of the environmental protection industry and
promote the deep integration of the Internet of +ings and
environmental protection industry to provide a reference for
the construction of smart landfill management platforms.

2. Basic Principles

2.1. MBT Technology. MBT comprises mechanical and bi-
ological treatments, and it can be used alone or in combi-
nation with other methods, such as incineration and
landfilling. +e mechanical part of MBTmainly includes the
separation and screening of high-combustion-value com-
ponents, such as plastics, paper, and wood. However, the
main features of biological treatment are aerobic degrada-
tion, anaerobic fermentation, or a combination of the two.
MBT separates biomass and fuel from domestic and kitchen
waste and uses anaerobic digestion technology to convert
organic waste into energy.+e combustible part is processed
to become a high-calorific-value fuel.

MBT systems include mechanical pretreatment, bio-
logical hydrolysis, wet anaerobic digestion, biological drying,
energy utilisation, odour control, and sewage treatment. +e
MBT process is illustrated in Figure 1. +e fresh domestic
waste in the unloading hopper is transported to a drum
screen with a diameter of 120mm through a conveyor belt
for bag breaking and screening. Large pieces of cardboard,
plastics, and textiles are recycled by manual selection. After
the magnetic suction of large metal materials, the remaining
material under the screen is placed in a leaching reactor for
hydrolysis, acidification, and dehydration to meet the re-
quired average and fixed moisture contents. Finally, the
MBT waste material is obtained [11].

2.2. Development of a System Combining Internet of ,ings
and Smart Environmental Protection. +e overall architec-
ture of the system combining the Internet of +ings and
smart environmental protection included perception,
transport, service, and application layers [6] as follows:

(1) Perception layer: this layer uses devices, systems, or
processes that can sense, measure, capture, or
transmit information anytime and anywhere to
capture a more thorough perception of environ-
mental factors, such as environmental quality, pol-
lution sources, ecology, and radiation.

(2) Transport layer: this layer combines an environ-
mental protection network and operator network
with 5G, satellite communication, and other tech-
nologies to share the environmental information
stored in personal electronic devices, organisations,
and government information systems to achieve
more comprehensive interconnection.

(3) Service layer: this layer uses the cloud service mode
to establish an object-oriented business application
system and information service portal that can
provide smarter decisions for cloud operating sys-
tems, including those for environmental quality,
pollution prevention, ecological protection, and ra-
diation management.

(4) Application layer: this layer integrates and analyses a
high amount of cross-regional and cross-industrial
environmental information by means of cloud
computing, virtualisation, and high-performance
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computing. +is layer also provides significant data
storage, real-time processing, deep mining, and
model analysis ability, as well as more in-depth and
intelligent options for the operation and processing
of intelligent terminal devices.

2.3. Big Data Application

2.3.1. Distributed Computing Platform Hadoop. Hadoop is a
distributed system infrastructure developed by the Apache
Foundation and can be used to develop distributed pro-
grammes without the need to understand the underlying
details of the distributed system while fully utilising the
cluster power for high-speed computing and storage. +e
core technologies of the Hadoop distributed platform are the
Hadoop Distributed File System (HDFS), MapReduce, Hive,
and HBase. +e bottom structure is the HDFS, which stores
files on all storage nodes in the Hadoop cluster [12].

2.3.2. Distributed Hadoop Database (HBase). HBase is an
open-source column-oriented database that is suitable for
storing massive unstructured data or semistructured data,
with high reliability, high performance, and flexible scal-
ability. It can support real-time data reading and can be used
to develop distributed storage systems. Using HBase tech-
nology, a large-scale structured storage cluster can be built
on a PC server [13].

2.3.3. Distributed Search Engine Elasticsearch.
Elasticsearch is a distributed, high-expansion, high-real-
time search, and data analysis engine, which can be used to
develop several datasets that can be searched, analysed, and
explored. HBase is a database run on the basis of the Hadoop
cluster. It can achieve a faster processing speed and larger

volume owing to the atomicity, consistency, isolation, and
persistence of traditional databases. By fully utilising the
horizontal scalability of Elasticsearch, more valuable data
can be obtained in the production environment [14].

2.3.4. Big Data Architecture System. +e concept of a big
data architecture system can be summarised as “cloud,
network, and end,” where “cloud” refers to cloud computing
and big data infrastructure, “network” refers to the “original
Internet” and “Internet of +ings,” and “end” refers to the
applications in the form of personal computers, mobile
devices, wearable devices, sensors, and even software that
can be directly operated by users. “End” is the source of data
and the interface of service provision [15]. +is “cloud,
network, end” architecture realises the innovation, trans-
formation, and upgrading of the Internet of +ings in
combination with other fields, such as traditional industries.
+e developed platform adopts the “cloud, network, end” big
data architecture system and uses modular design as the
guiding principle to meet the needs of different business
scenarios. +at is, the “cloud, network, end” architecture
collects data through an intelligent hardware terminal
perception device and forwards these data to an intelligent
data centre for data insight and algorithm application
services.

3. Platform Design and Application

3.1. Platform Function Module. Guided by the actual needs
of users, the landfill smart management platform aims to
provide convenient, practical, and efficient tools for users.
+e platform is mainly composed of the following modules:
landfill design, MSW production prediction, MBTmicrobial
volume reduction, stability analysis, result analysis, remote
monitoring, and sharing and communication.
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Figure 1: Mechanical biological treatment (MBT) process.
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3.1.1. Landfill Design. +is module is used to meet the needs
of different business scenarios and provide personalised
services. +e design of the landfill site includes terrain en-
vironment, soil layer information [16, 17], site size pa-
rameters [18–22], load parameters [23–26], material
parameters [27, 28], and other data [29].

3.1.2. Prediction of MSW Production. +e grey system
theory is a comprehensive theory that was proposed in 1982,
which mainly includes system analysis, information pro-
cessing (generation), modelling, prediction, decision mak-
ing, and control. In this module, the GM (1, n) and ridge
regression models are combined into a multivariate pre-
diction model using the optimal weight distribution method
to predict the MSW production over the next 5 years.

3.1.3. MBT Microbial Volume Reduction. By importing the
main mechanical parameters of MBT waste, such as com-
pression strain, shear strength, and permeability coefficient
data, this reduction module can estimate the MBTmicrobial
volume reduction.

3.1.4. Stability Analysis. +is module calculates and analyses
the factors that affect the stability of landfills, such as the
leachate level, heavy rainfall, slope, landfill height, and shear
strength.

3.1.5. Result Analysis. +is module calculates the safety
factor of the most dangerous sliding surface and the safety
factor under the traditional limit equilibrium method to
provide the limit state hypothesis analysis and early warning,
respectively.

3.1.6. Remote Monitoring. +is module monitors the landfill
site in real time through a base station, intelligent instru-
ments, video monitoring, and other equipment, and it
provides an abnormal alarm. Managers can use desktop
computers and mobile devices for practical monitoring and
management.

3.1.7. Sharing and Communication. Users can log into the
system after registration and approval by the administrator.
In addition to providing information, browsing, and ex-
changing information, users can communicate and discuss
problems and upload photos.

3.2. Platform Application

3.2.1. Landfill Design. In the landfill design interface, there
were six modules as follows: topographic environment, soil
layer information, landfill data input, material parameter
value, slope, and model size design of a three-dimensional
slope.+e interface diagram of the landfill design is shown in
Figures 2 and 3.

+e platformwas based on the domestic wastemechanical
biological ablation technology (EMBT) project jointly

developed by Hangzhou Environment Group Co., Ltd. and
JiangsuWelly Environmental Protection Technology Co., Ltd.
from Germany, and applied in the Hangzhou Tianziling
Circular Economy Industrial Park. At present, the project is
still in the pilot stage, but it is operating well.

+e Hangzhou Tianziling landfill site was the first
standardised valley-type landfill site in China. It is a branch
of the Tianmu Mountain and has low and gentle hills. +e
general elevation is 150–200m, the elevation of the main
peak mountain is 361.24m, and the mountain trend is
40–50° northeast.+eHangzhou Tianziling landfill site starts
at an elevation of +50.5m, height of 12.5m, and design slope
of 1:3. As each platform was designed with a raceway, when
the final design elevation reached +165m, the actual slope of
the landfill site was 1 : 3 .9 [30].

3.2.2. MSWProduction Prediction. In this module, GM (1, n)
and ridge regression models were used to develop a mul-
tivariate mixed model. According to the correlation degree,
the module can analyse many factors influencing MSW
output, such as domestic waste production, number of
households, per capita consumption expenditure, total retail
sales of commodities, total number of tourists, number of
university graduates, and real estate investment.

In the prediction interface of the MSW output, the user
should input specific data on the influencing factors to
obtain the predicted MSW production for the next 5 years
and a data comparison chart. +e interface diagram of the
MSW production prediction is shown in Figure 4.

3.2.3. MBT Microbial Volume Reduction. In this module,
the MBT landfill characteristics are combined with the
landfill site conditions. +e Tianziling landfill is a valley-type
landfill site located in a hilly area with a longitudinal size of
165m. +e burying of MBT waste increases the strength of
the landfill owing to the high pressure, which creates a
significant reduction in the compression volume. +erefore,
waste should be landfilled at 0–100mm.

+e preselected parameters, such as compression strain,
shear strength, and permeability coefficient, were inputted into
the platform to obtain the volume reduction rate of MBTwaste
in different states. As shown in Figure 5, the volume reduction
of fresh domestic waste at 0–100mm by MBT technology was
56%, and it could be increased to 80% with precompression.
+e main compression treatment (particle crushing and
compression) was then analysed, and the volume reduction
rate increased to 89.6%. Finally, the total volume reduction rate
reached 90.1% after the secondary compression treatment.

3.2.4. Stability Analysis. Leachate level analysis is crucial for
landfill stability analysis. In addition to leaching risks, a high
leachate level can cause landfill instability, groundwater
pollution, and landfill gas leakage. To ensure the stability of
the landfill and reduce leachate leakage and pollution, the
leachate level should be monitored in real time, and engi-
neering measures should be adopted to reduce the leachate
level.
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Continuous heavy rainfall has a significant effect on the
moisture content of waste, which can affect the pore water
pressure and matric suction. With continuous rainwater
infiltration, the water levels constantly increase and the
unsaturated area and matric suction gradually decrease,
which would reduce landfill stability. +erefore, the effect of

rainfall on landfill stability can be reduced by antiseepage
treatments and creating a covering layer on the landfill
surface [16].

Landfill slopes can significantly affect operation safety. In
actual landfilling, an exceedingly small slope can reduce the
storage volume of the landfill, whereas a steep slope can

Figure 2: Landfill parameter input.

Figure 3: Landfill design.
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increase the risk of landfill instability. +erefore, domestic
waste should be landfilled in layers and zones, and the slope
gradient of the landfill should be monitored in real time.
Furthermore, the landfill height and slope should be ade-
quately set to reinforce the slope.

Owing to the scale effect, when the landfill height is less
than a certain limit value, the stability factor of safety first
increases and then decreases with landfill height. When the
landfill height exceeds a certain limit, a further height in-
crease causes a significant decrease in slope stability. If the

Figure 4: Municipal solid waste (MSW) production prediction.

Figure 5: MBT microbial volume reduction.
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landfill height continues to increase, the risk of site insta-
bility increases. +erefore, landfill height real-time moni-
toring and stability analysis are crucial to ensure stable
landfill operation. +e safety factor of a landfill increases
with an increase in the shear strength parameter cohesion
and internal friction angle. +erefore, real-time monitoring
of shear strength parameters and stability analysis can en-
sure safe landfill operation.

+e main components of landfill gas are methane and
carbon dioxide. +e leakage of landfill gas will cause a
greenhouse effect, air pollution, and fire hazards. +erefore,
it is necessary to monitor the leakage of landfill gas in real
time.

In conclusion, we analysed the landfill stability based on
the leachate level, continuous heavy rainfall, slope, landfill
height, shear strength, and landfill gas [31]. +e interface
diagram of the stability analysis module is shown in Figure 6.

(1) Leachate level. +rough the slope and leakage module in
the numerical simulation software Geo Studio, the corre-
sponding geometric model is established, the minimum
safety factor FS and possible sliding surface of the landfill
under different influencing factors are calculated, and the
stability of the landfill model is judged. To make the stability
analysis of the landfill more comprehensive and scientific, a
two-dimensional model of the landfill under different
influencing factors is established. +e length of the landfill is
200m. +e landfill is divided into shallow waste, middle
waste, and deep waste. +e height of each layer is 12m, the
landfill thickness of layered operation is 3m, and the
foundation is bedrock with a thickness of 10m. To analyse
the effect of the internal water level of the landfill on the
stability of the landfill, the leachate water level is set at 5, 10,
15, 20, 25, and 30m below the surface garbage. +e safety
factors calculated by the Bishop method were as follows:
1.109, 1.274, 1.437, 1.523, 1.652, and 1.733, respectively,
when the water level is 5∼30m from the top. +e safety
factor FS increases by 5∼10% every 5m when the water level
in the landfill decreases. +e safety factor of the landfill
stability increases by 5–10% for a decrease of 5m in the
leachate level. When the leachate level is 5m away from the
landfill surface, the safety factor is less than 1.20, and there is
a risk of instability.

(2) Continuous heavy rainfall. +e safety factor of landfill
stability decreases with increasing rainfall time. In the
platform, “continuous 7 days of rainfall” was selected for the
simulation, and the safety factor was calculated as 1.084,
which represents a risk of instability.

(3) Slope. Landfill slope and soil daily cover have a great
effect on the mechanical stability of a landfill [32, 33].
Steeper slopes lead to lower safety and higher risk of in-
stability. For a slope of 1:1, the safety factor was 0.978, which
represents an unstable state [34].

(4) Landfill height. In the platform, “landfill height is more
than 60m” was selected for simulation, and the safety factor
was less than 1.216, which represented a risk of instability.

(5) Shear strength. +e stability of the landfill and the sta-
bility of waste itself are both related to the shear strength of
waste (soil). In the developed platform, when the shear
strength parameter cohesion is less than 10KPa and the
internal friction angle is less than 10°, the safety factor of the
landfill is 1.102, and the landfill is in an unstable state [35].

(6) Landfill gas. In the platform, “methane concentration is
more than 1.25%” was selected for simulation, and the safety
was 1.20, which represented a risk of instability.

3.2.5. Result Analysis. In this module, the stability calcu-
lation of the MBT landfill and waste dam adopts a quad-
rilateral eight-node element. +e “Duncan Chang model”
and “effective stress analysis” were selected for the interface,
and “fixed bottom and back slope, free top and front slope”
were selected as “boundary conditions.” +e safety factor of
the most dangerous sliding surface was 1.532, and the safety
factor of a traditional limit equilibrium method was 1.55.
+erefore, the landfill is in a stable state [36–38].

Limit state hypothesis analysis and early warning of
landfills were then conducted. When choosing to “increase
the height of leachate by 5m on the original basis,” a landfill
safety factor of 1.32 was obtained, which indicates an un-
stable state. +erefore, the leachate height should be reduced
to improve the stability of the MBT landfill and prevent
large-scale landslides. +e interface diagram of the results
analysis module is shown in Figure 7 [39].

4. Discussion

4.1. Closed-Cycle Waste Management System in Germany.
+e first-generation MBT waste treatment technology in
Germany is used to treat 20–30% of the organic waste, and the
remaining ∼70% is landfilled. +e second generation of MBT
waste treatment technology uses the principle of mechanical
separation to separate and utilise the high calorific value
substances, such as metals and glasses. +e remaining organic
matter is sorted again for biological aerobic or anaerobic
treatment before landfilling [40–45]. +e application of MBT
waste treatment technology can achieve the goals of waste
reduction, recycling, and safe treatment.

A closed-cycle waste management system is considered a
cognitive innovation in the field of waste treatment and is
being applied in Germany. +e biggest feature of the closed-
cycle waste management system is that any manufacturer
and distributor must conduct strict pretreatment and
classification of the generated waste, recycle all recyclable
waste, and safely treat the remaining waste.+e development
of a closed-cycle waste management system in Germany is
inseparable from MBT technology.

4.2. MBT Landfill Smart Management Platform Combining
Internet of ,ings and Smart Environmental Protection.
+e project supported by the research is the domestic waste
mechanical biological ablation technology project, which is
located in the Hangzhou Tianziling landfill. +e EMBT
originates from German technology. After its introduction,
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it will have the opportunity to make improvements and
innovations on the characteristics of Chinese waste. +e
project systematically solves the problem of mixed waste
reduction and has strong functions of classification, ex-
traction, and utilisation. It is the third new way of waste end-
of-end disposal, in addition to landfills and incineration.

Most of the existing landfills in China have low internal
organisation and operation efficiency, such as cumbersome
workflow and a lack of effective information and commu-
nication mechanisms, which directly leads to a risk of re-
duced work efficiency, ultimately affecting the progress of
waste treatment. At the same time, owing to the gradual
completion of domestic waste sanitary landfill specifications
and standards and the continuous improvement of re-
quirements, the operation cost is increasing and the income
cannot meet expectations. Finally, owing to the particu-
larities of the waste treatment project, the normal operation
of the project will be affected, to varying degrees, by risk
accidents. In this study, we combined the concepts of the
Internet of +ings and smart environment protection with a
“cloud, network, end” platform architecture to construct a
smart management platform that can effectively improve the
operation and management of landfills, enhance their ef-
fective storage volume and service life, and facilitate the
sustainable development of cities. +e platform can solve
problems such as imprecise landfill operation management,
substandard pollution prevention, and inadequate disaster
prevention.

4.3. Comprehensive Analysis. As a developing country,
China’s environmental protection efforts are more recent
and face the dual task of economic development and en-
vironmental protection. At present, the MBT practice in
China is not mature, and there is a lack of top-level design
and industry debugging for practical applications. Fur-
thermore, there are still no relevant standards and regula-
tions [46].

Regarding waste pretreatment, the investigated closed
waste recycling management system in Germany is better
than the platform developed in this study. In the German
process, the waste disposal process is a closed cycle, with
continuous recycling and reuse of waste and a final safe
treatment process for waste that cannot be recycled. +e
front-end pretreatment of waste has social, economic, and
ecological benefits, and it can reduce resource waste,
treatment costs, and environmental pollution. +e devel-
opment of a closed waste recycling management system in
Germany is based on advantageous regulations and ad-
vanced technology [47].

Compared with the closed waste cycle management
system in Germany, the platform constructed in this study
presents two additional modules, MSW production pre-
diction and sharing and communication. +e prediction of
municipal solid waste production can provide a reference for
the efficient allocation of MSW front-end treatment facili-
ties, design of landfill volume, and estimation of service life.
However, through the sharing and communication module,

Figure 6: Landfill stability analysis.
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the public can understand the current waste disposal status
and environmental monitoring indicators and make sug-
gestions and complaints in real time to promote the sus-
tainable development of urban areas and an intelligent
environmental protection industry. MBT platform com-
parison and analysis are shown in Table 1.

5. Conclusions

+is study combined the concept of the Internet of +ings
and smart environment protection with a “cloud, network,
end” platform architecture to construct a smart management
platform. +e developed platform is composed of seven
modules: landfill design, MSW production prediction, MBT
microbial volume reduction, stability analysis, result anal-
ysis, remote monitoring, and sharing and communication. It
can be used to effectively improve the operation and
management of waste, enhance the effective storage volume
of landfills, and extend their service life, which can

contribute to the sustainable development of cities. +is
study can be used as a reference for similar projects. +e
main conclusions are as follows:

(1) +e risk of landfill instability will be increased by an
increase in the leachate level in the landfill, con-
tinuous rainfall, slopes that are too steep, landfill
heights that are too high, the reduction of shear
strength parameters of waste itself, and landfill gas
leakage.

(2) +e platform uses big data analysis to effectively
improve the operation and management level of
landfill sites. +e platform can provide a volume
reduction rate of 90% for MBT, which greatly im-
proves the effective storage volume of the landfill and
extends its service life.

(3) Compared with the closed waste recycling man-
agement system in Germany, the developed platform
software presents two additional modules, namely,

Figure 7: Result analysis.

Table 1: Mechanical biological treatment (MBT) platform comparison and analysis.

Platform abbreviation Landfill type Characteristics Advantages Disadvantages
Germany — Waste pretreatment Cycle management Different national conditions

Hangzhou Valley type Smart environmental
protection

(1) Good applicability (1) Pilot stage
(2) Improved stability (2) Lack of top-level design

and industrial commissioning(3) Extended service life
(4) Improved management level

Advances in Civil Engineering 9



the prediction of urban domestic waste output and
the sharing module, which are helpful for the de-
velopment of a sustainable and intelligent waste
management platform.

(4) As the MBT waste treatment technology currently
adopted in China is still immature, and there is a lack
of top-level design and industrial commissioning in
practical application, it is hoped that China will issue
standards and regulations on this technology as soon
as possible.
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