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Real-time and effective early warning of highway engineering construction sites is the key to ensuring the safety of highway
engineering construction. At present, highway engineering construction safety early warning is limited by the experience of
relevant personnel at the site and the dynamic changes of the project site environment. .erefore, the creation of a more active,
smarter, and more effective real-time early warning model for construction safety is a strong complement to current research and
has important theoretical and practical implications. .e Internet of .ings is the third wave of the information industry after
computers, the Internet, and mobile communication networks. It is of great significance to promote the development of science
and technology, economic growth, and social progress. Aiming at the shortcomings of the inadequate safety management
methods for highway engineering construction in China, the inefficient efficiency of safety production supervision and man-
agement, and the emphasis on single and sporty supervision methods, a real-time early warning model for highway engineering
construction safety based on the Internet of.ings technology was constructed. By quantifying, scoring, and statistics of the safety
situation during the construction process, the model achieves the goals of real-time monitoring, early warning, and handling
hidden safety hazards. It overcomes problems such as untimely and unscientific safety issues in the past and effectively improves
China’s highway engineering construction. .e experimental comparison between the real-time early warning model and the
traditional early warning model in this paper shows that the accuracy of the early warning model proposed in this paper is
improved by nearly 5%, and the false alarm rate is reduced by nearly 4%.

1. Introduction

With the rapid development of China’s transportation
construction, highway engineering construction projects are
increasing day by day. At the same time, the situation of
safety production in engineering construction is also very
severe. Because highway engineering shows multiple points
and long lines, many links, many parties, and long cycles, it
has many cross-operations, many mechanical equipment,
complex environments, large mobility of personnel, and
many potential accidents. So nomatter which part of the link
is wrong, it may lead to a safety accident. Especially in recent
years, highway engineering construction has gradually
shifted to remote areas such as hills and mountains. .e
difficulty of construction has increased, hidden dangers have

become increasingly prominent, and production safety tasks
have become more onerous.

Internet of .ings technology and building construction
information technology have been used in civil engineering
construction, such as radio frequency identification RFID
technology, global positioning system (GPS), wireless sensor
network, Zigbee, laser scanning technology, and handheld
computer (PDA). At present, these frontier technologies are
relatively lacking in theoretical research and engineering
applications in the field of highway engineering construction
safety management. .e severe situation of highway engi-
neering safety production in China should strengthen the
research on the supervision model and countermeasures.
Because illegal command, illegal operations, and labor
discipline violations are the main factors that cause
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accidents, and the current supervision of construction safety
is mostly limited to self-inspection, self-correction, and
unannounced safety inspections, the “gust” supervision
model lacks substantial management. Inadequate early
warning processing resulted in the loss of a large amount of
resources. .erefore, how to achieve “anytime, anywhere”
safety supervision of the construction site with reasonable
investment of funds and personnel and truly prevent the
accidents in the construction of the project is an urgent
problem.

In recent years, domestic and foreign researches on the
application of the Internet of.ings in accident early warning
have been carried out. Security risk management has multiple
characteristics and multiple targets, which has become a new
field and an important development direction for the ap-
plication of the Internet of.ings. Cheng et al. [1] proposed a
tunnel construction management monitoring system based
on the Internet of .ings. .e system consists of a remote
central control center, a main control unit, multiple data
acquisition units, and a ZigBee terminal node. After the
system is successfully initialized, the main control unit and
data acquisition unit are connected to the remote central
control center through the wireless network through manual
or automatic mode and can also send control and query to
obtain various sensor information commands of the moni-
toring system. .e system mainly solves the problems of
unstable electrical connection caused by wired communica-
tion, difficulty in wireless network connection, and high cost.
Yanga et al. [2] analyzed the economic indicators of pro-
cessing centers for urban road traffic problems, optimized
dynamic traffic network allocation based on a continuous
large-scale IoT input database, and proposed a high-perfor-
mance computing model for dynamic traffic planning. .is
model is based on the performance of ultrahigh-performance
computing. It is of great significance for real-time massive
data and low-cost traffic network optimization planning and
to promote the construction and development of smart cities.
Luo et al. [3] established an emergency warning system for
chemical parks based on the Internet in order to respond to
environmental pollution accidents in chemical parks in a
timely and effective manner. .e operation of this system can
effectively monitor the environmental quality of the entire
park and its surroundings, prevent and timely control various
environmental pollution accidents, and provide information
support for park management. Jun et al. [4] designed
monitoring and early warning and safety emergency systems
for petrochemical enterprises due to incomplete monitoring,
delay in accident warning, low emergency rescue efficiency,
and incompatibility between monitoring systems and data
sources. With this system, equipment can be monitored in
real time. Equipment hazards and risks can also be analyzed
automatically. .is system helps petrochemical companies to
achieve timely accident early warning and intelligent deci-
sion-making and scheduling of emergency rescue. In addi-
tion, it also solves the problem of incompatibility between
different monitoring systems and data sources and improves
the automation and intelligence level of safety production
management and emergency command and dispatch of
petrochemical enterprises.

.is article uses advanced Internet of .ings, infor-
mation technology, and other technologies to warn you in a
timely manner, find and eliminate hidden safety hazards and
highways based on traditional early warning methods. Learn
how to build a real-time early warning model for con-
struction. Relying on the construction of highway engi-
neering, through a comprehensive analysis of dangerous and
harmful factors in the construction process of highway
engineering, safety technical measures for construction
preparation stage, roadbed engineering, and pavement en-
gineering have been summarized. We have built a set of
safety management and risk management systems for
highway construction based on the Internet of .ings
technology. It is divided into three steps: analyzing early
warning monitoring information, determining early warn-
ing levels, and accident response. With this system, traffic
safety accidents can be realized. Early prevention and
management, and for the first time, crisis management
measures can be initiated. Highway Engineering Con-
struction Safety Accident Early Warning Mechanisms can
monitor the diagnosis of safety accidents, proactively control
their occurrence, and replace accident handling with acci-
dent prevention. You can realize active safety management
and improve the quality and efficiency of safety management
work of highway engineering work.

2. Proposed Method

2.1. Highway Engineering and Its Safety Management ,eory

2.1.1. Highway Engineering. Highway engineering [5–7]
includes subgrade engineering, pavement engineering,
bridge engineering, culvert engineering, tunnel engineering,
drainage system engineering, safety structures, traffic safety
engineering facilities, housing construction, greening, and
mechanical and electrical engineering. .e highway engi-
neering safety management system is a relatively complex
system consisting of several elements, each of which con-
stitutes a closed-loop operating body. Any one element must
maintain its own benign condition in order for the system to
ensure a benign operation. However, this system is not static.
With the continuous innovation and application of new
technologies, new processes, and new management modes,
the elements of the system will be continuously enriched,
and the closed cycle body will continue to expand its
connotation.

2.1.2. Safety Management ,eory of Highway Engineering.
.e principles of highway engineering safety management
mainly include safety system theory, safety cybernetics,
safety information theory, accident prediction and pre-
vention principles, and accident mutation theory. .is ar-
ticle mainly introduces theories about accident prediction
and prevention.

(1) Principle of Accident Prediction and Prevention. Accidents
have the characteristics of causality, contingency, inevitability,
and reproducibility. Accidents are a randomphenomenon..e
investigation of individual cases is uncertain, but for most
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accidents, it shows a certain law. According to the timeliness of
prevention, the accident prevention model can be divided into
two types: after-the-fact and predictive. .e postevent model is
to put rectification measures after an accident or disaster,
mainly to avoid similar accidents; the forecast model is a
proactive and proactive risk response strategy adopted before
an accident or disaster. Including the five steps of formulating
safety production goals, predicting safety production issues,
finding key issues, preparing safety production plans, imple-
menting safety production plans, evaluating safety production
processes, and establishing new safety production goals.

(2) Accident Mutation ,eory. Sudden change is a sudden
change in the process of continuous development and the
relationship between sudden changes and continuous
changes..e occurrence of an accident can be understood as
the sudden change of the system from a safe state to an
accident state due to the qualitative change of the system
caused by the continuous change of some parameters in the
system. .e human factor mainly refers to the safety edu-
cation, management ability, physical fitness, resilience, and
safety awareness of construction workers. .e main factors
include machine failure, construction conditions, safety
protection devices, and the degree of mechanization in the
construction process.

(3) ,eory of Cause of Accident. .e progress of science and
technology has made people’s understanding of accidents
more and more profound, and they have a clearer under-
standing of the accidental and inevitability of accidents,
especially the necessity of similar accidents. .erefore, we
began to actively look for the law of incidents, analyze the
characteristics of accidents, explore ways to find and
eliminate accidents, and minimize the possibility of acci-
dents as much as possible. .e cause theory is to study and
analyze a large number of accidents, make exhaustive dis-
cussions on the relationship between people, things, and the
environment, and propose theories, methods, and strategies
for preventing accidents. From domestic and foreign per-
spectives, experts and scholars have studied numerous ac-
cident occurrence rules and related theories are not
exhaustive. .e most representative of them are domino
theory and comprehensive factor theory.

2.2. Internet of ,ings

2.2.1. Technical Framework of the Internet of ,ings. .e
general definition of the Internet of .ings [8–10] is to use
RFID, infrared sensors, GPS, laser scanners, and other
information sensing devices to connect any item with the
Internet according to agreed protocols for information
exchange and communication to achieve a network of
intelligent identification, positioning, tracking, moni-
toring, and management. Its technology system includes
perception layer technology, network layer technology,
application layer technology, and public technology.
Figure 1 shows the technical architecture of the Internet of
.ings.

(1) Perception layer: data collection and perception are
mainly used to collect physical events and data that
occur in the physical world, including various
physical quantities, identity, location information,
audio, and video data. Data acquisition for the In-
ternet of .ings involves technologies such as sen-
sors, RFID, multimedia information acquisition,
two-dimensional code, and real-time positioning.

(2) Network layer: the network layer completes a wide
range of information communication. It mainly uses
existing WAN communication systems (such as PSTN
networks, 2G/3Gmobile networks, and the Internet) to
quickly, reliably secure the information perceived by
the perception layer. .e ground is transmitted to
various places on the earth, enabling the items to
communicate over a long distance and a wide range.

(3) Application layer: the application layer completes the
final interaction between the item and the person. .e
first two layers collect the information of the item on a
large scale and summarize it in the application layer for
unified analysis and decision-making. It is used to
support cross-industry, cross-application, and cross-
system..e synergy, sharing, and intercommunication
of information between them will improve the com-
prehensive utilization of information and serve hu-
manity to the greatest extent.

(4) Public technology layer: the public technology layer
does not belong to a specific level of the Internet of
.ings technology but has a relationship with the
three layers of the Internet of things technology
architecture. It includes identification and analysis,
security technology, network management, and
quality of service (QOS) management.

Application layer

IoT applications

IoT application support sublayer

Network layer

Mobile communication networks, 
the Internet and other networks

Interworking between the transport 
layer and the perception layer 

Perception layer

Sensor network organization

Data collection

Public technology

Figure 1: Technical system framework of the Internet of .ings.

Advances in Civil Engineering 3



2.3. Highway Construction Safety EarlyWarningMechanism.
In the absence of the application of the Internet of .ings,
the content of the Internet of .ings depends on the de-
velopment of existing industries, and the domestic industry
information infrastructure is imperfect. Many companies
are still lagging behind in comparison with Western de-
veloped countries. .erefore, the level of development of the
domestic related industries’ information infrastructure level,
it is difficult to make new breakthroughs in the short term
[11, 12]. .e specific applications of the Internet of .ings
have been seen in real life, such as remote antitheft, highway
nonstop toll collection, smart library, and remote power
meter reading, but these are only the shape of the Internet of
.ings technology and have not yet formed a huge Internet.

.e research of safety early warning system is based on the
enterprise early warning system theory. It is a new and
creative research topic proposed for the contradiction that the
safety production management level of construction enter-
prises is not suitable for the status of construction develop-
ment. It analyzes and demonstrates the existing construction
safety production mode, proposes a construction safety
production early warning system that can monitor, diagnose,
and precontrol safety accidents, and aims to provide a
practical application value and operability for construction
safety production management [13, 14]. According to re-
search and inspection of a large amount of relevant data, the
research and practice of establishing a safety early warning
system in the field of highway engineering construction is
currently lagging behind, and for high-risk industries with
frequent construction casualties every year, the establishment
of relatively complete construction safety and early warning
system, to further improve the level of safety management
technology, is an urgent and arduous task, and it is also a new
task at present [15, 16].

2.3.1. Tasks of Research on Highway Construction Safety Early
Warning Mechanism. For highway engineering construc-
tion enterprises, the essence of construction safety pro-
duction early warning management technology lies in
advance control and prior management. .e purpose is to
realize early warning management in construction safety
work, change the original tracking adjustment to the ex-
pected adjustment, and realize management thinking and
management. .e research on the safety early warning
mechanism of highway construction engineering is to
apply the occupational health and safety management
system (OHSMS) to the daily safety management activities
of construction enterprises and to determine the entire
highway according to whether the processes and results of
daily safety management activities meet the expected re-
quirements of management objectives [17, 18]. .e oper-
ation of the construction enterprise or a certain
construction process is in an “accident state” or “normal
state,” and corresponding countermeasures are made ac-
cordingly. .roughout the entire management process, it is
necessary to use high-tech to conduct early warning
monitoring, replace accident handling with accident pre-
vention, achieve hidden dangers as they are discovered and

eliminated, and implement proactive safety management to
continuously improve the level and level of safety man-
agement [19, 20]. Here, we will study the early warning
mechanism of highway construction accidents through
hardware and software research. .e hardware research
refers to the analysis and evaluation of the safety status of
the construction site through the establishment of an ac-
cident early warning monitoring platform, and the software
research refers to the evaluation of the level of early
warning through the establishment of a highway con-
struction early warning model. .ese are two methods for
early warning of accidents on highway construction sites.

2.3.2. Main Functions of the Early Warning Mechanism for
Highway Construction Accidents. .e establishment and
operation of highway construction engineering accident
warning mechanism has the following functions:

(1) Monitor and evaluate the safety accident environ-
ment: monitoring and evaluation of highway con-
struction can better understand the impact of various
environmental factors on safety and help take timely
correspondingmeasures according to environmental
changes that construction activities and machinery
are facing, are about to face, and may face. In this
process, the main goal is to complete the con-
struction of the environmental monitoring and early
warning system, scientifically select the location of
the monitoring equipment, and timely and effec-
tively transmit the monitoring information. For
monitoring equipment with disaster prevention
function, it is necessary to set a reference value so
that it can accurately realize automatic alarm and
ensure that information can be transmitted to each
terminal in a timely manner when the operation
control is lifted. In addition, changes in rainfall, river
levels, etc., over time can also be displayed on the
image, so weather conditions can be grasped more
accurately [21, 22].

(2) Monitor and evaluate the safety status of construc-
tion machinery: that is to evaluate the use state of
construction machinery and achieve precontrol,
especially to ensure that special construction ma-
chinery is in a safe technical state.

(3) Monitor and evaluate construction personnel: that is,
the behaviors of various types of personnel involved
in highway construction and production in accor-
dance with regulations and standard operating
procedures.

(4) Monitor and evaluate safety management activities
at all levels: this will clarify and improve the various
systems and measures of construction safety man-
agement and evaluate the reliability status and op-
eration trend of safety management activities.

(5) Monitor and evaluate emergency rescue measures in
the event of a safety accident: the main purpose is to
evaluate the emergency response plan that needs to
be taken after the accident to minimize the accident
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losses. In order to achieve scientific, normal, and
standardized handling of highway construction
safety accidents and to better realize the above
functions, the corresponding safety precontrol
management indicators should be further improved
to facilitate the smooth operation. .e precontrol
management mode for highway construction safety
accidents is shown in Figure 2.

2.3.3. Main Contents of Early Warning Research on Highway
Construction Engineering Accidents. .e highway early
warning mechanism realizes the early prevention and
control of highway safety accidents and can initiate crisis
management measures in the first time. Mainly, we must do
three things: organizational preparation, daily monitoring,
and crisis management:

(1) Organizational preparation is to establish an effective
and effective organizational system required for
precontrol management. Specifically, it includes the
establishment of a precontrol management organi-
zation, clarification of the authority of different
agencies and positions, determination of the oper-
ation mode of the agency, and preparation of a se-
curity accident crisis management plan.

(2) Daily monitoring refers to the special monitoring and
evaluation of factors that may cause construction
safety accidents. Its main content can be divided into
two aspects of daily countermeasures and crisis sim-
ulation. Among them, the daily countermeasures are
to avoid and correct the hidden dangers of safety
accidents to ensure the normalization and orderly
construction activities..e crisis simulation is to make
assumptions and simulations of emergency rescues
and expected disasters required for possible safety
accidents and prepare for the countermeasures.

(3) Crisis management means that after encountering a
construction safety accident, a predesigned emer-
gency plan is started to deal with the accident in a
timely and effective manner and quickly implement
rescue. .erefore, highway construction safety early
warning is mainly faced with three major tasks,
namely, analysis of early warning monitoring in-
formation, determination of early warning levels,
and taking accident handling measures.

Early warning monitoring analysis is to identify, analyze,
and evaluate the factors that may cause highway con-
struction safety accidents and make immediate warnings. Its
main links are monitoring, identification and diagnosis.
Monitoring is to monitor the factors that are most likely to
induce highway construction safety accidents and pay at-
tention to changes in the external environment, construction
equipment operating conditions, and operating behaviors of
operators at all times [23]. Identification is to analyze the
monitoring information to find the main factors and cat-
astrophic factors that may cause highway construction ac-
cidents. Diagnosis is a comprehensive analysis of the

identified causes of accidents, to find out the main influ-
encing factors of accidents.

Early warning level evaluation is a method to define the
early warning level of daily road construction accidents by
analyzing and establishing an early warning analysis model. In
order to establish a scientific and reasonable early warning
indicator system, it is necessary to uniformly measure the
importance of early level monitoring indicators at various
levels, that is, to determine the weight of the monitoring in-
dicators at each level. Here, the weight of each monitoring
index is analyzed byAHP. Establish an evaluation standard and
input relevant data for safety management of existing highway
construction projects to assess the level of accident warning.

Accident emergency treatment refers to the timely and
effective treatment and rescue of accidents in accordance
with the emergency treatment plan designed and prepared in
advance when a road construction safety accident occurs.

2.4. Early Warning Model Construction

2.4.1. Key Technical Systems for Highway Engineering Con-
struction Safety Control. .e causes of safety accidents in
highway engineering construction are complex and diverse.
.e first problem is that the construction safety information
collection, transmission, analysis, and processing are not
timely and sufficient, and the final result image is insuffi-
ciently displayed.

.e consequences of various disasters caused by
highway engineering construction are serious and have a
great impact on the social environment. During the
construction process, it is urgent to provide real-time
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Figure 2: Flow chart of precontrol management of highway
construction safety accidents.
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safety status analysis results according to the construction
site conditions and can take construction control and
emergency measures in a timely and effective manner. A
security risk control system based on the Internet of
.ings technology for automatic monitoring before
construction, tracking and positioning of personnel
during construction, and real-time early warning is
particularly urgent [24]. To this end, this article proposes
highway engineering construction safety risk identifica-
tion and early warning technology based on the Internet
of .ings technology and establishes a set of key technical
systems for highway engineering construction safety
control from risk identification, early warning to control,
including preconstruction safety risk identification and
prevention, construction. Relevant technologies are used
to perceive, warn, and control moderate risks, so as to
implement dynamic control of safety risks during the
construction period of highway projects in complex en-
vironments. .e security risk control system is shown in
Figure 3.

2.4.2. Workflow of Early Warning System. After determin-
ing the work content of the safety production early warning
system of the highway construction enterprise, the safety
production early warning system of the construction en-
terprise will start to work according to the flow in Figure 4.

When the management instructions of the road con-
struction enterprise safety production early warning man-
agement organization were issued, the construction
enterprise safety production early warning management
system began to operate. For highway construction enter-
prises, the safety production early warning system should
operate as follows:

(1) .e early warning agency monitors, diagnoses, and
evaluates the safety production system and pro-
duction process to identify the symptoms of acci-
dents, to ensure that production is kept away from
alert or crisis conditions, and to provide a reference
for further prevention and control.

(2) If it is found that the enterprise has entered a crisis
state and the enterprise has entered a safety man-
agement emergency procedure as a whole, an
emergency management team must be established,
and the early warning and supervision agencies shall
jointly formulate emergency countermeasures and
emergency plans, with responsibility to the people
and scientific advancement. At this time, the func-
tional safety management work is all under the re-
sponsibility of the emergency leadership team, and
the enterprise’s production safety management ac-
tivities are also under the full responsibility of the
emergency leadership team until the crisis is elim-
inated and safety production is fully restored.

(3) .e early warning agency should also check the
safety early warning work at all levels and have the
responsibility for organizing, coordinating, and
directing the work safety early warning and pre-
vention work of the entire highway construction
enterprise. For highway companies, the imple-
mentation of safety production early warning
management is conducive to the establishment of a
countermeasure database and can provide coun-
termeasures for highway construction.

(4) .e early warning department should also check the
status of early warning work of safety management at
all levels and be responsible for the organization of the
early warning of the entire highway construction en-
terprise, the organization, coordination, and command
of the precontrol work. .e countermeasure database
mainly includes two systems. .e first is a system that
summarizes, compares, and evaluates the existing
successful countermeasures and failed countermea-
sures and mainly provides reference for future work.
.e second is a precontrol model countermeasure
system, which is used for highway construction mainly
to forecast the company’s future production safety
situation.

3. Experiment

.e experiment in this article compares the real-time
warning model based on the Internet of .ings with the
traditional warning model. .is paper combines the NS-2
simulation method with the work process of the early
warning system and analyzes and evaluates the early
warning accuracy and false alarm rate of the real-time
early warning model based on the Internet of .ings. .e
construction monitoring road area is set to 800 meters ∗
1000 meters, the simulation time is 1000 seconds, and 50
vehicle sensor nodes, 10 cluster head nodes, and 1 base
station are randomly deployed. In the simulation, the
vehicle sensor node and cluster head node are set to have
the same transmit power and data communication radius.
When data are transmitted on the Internet of .ings, the
channel rate is 1Mbps, the propagation delay is 2 μs, the
size of the encapsulated data packet is 8190 bits, the size of
the control information data packet fed back by the base
station is 400 bits, and the time warning phase is assumed
to be 5 Stages. .e warning distance in the space is 500
meters.

.e highway engineering line is long; the terrain
geology, hydrological conditions, site construction envi-
ronment are complicated, the weather is harsh, and many
obstacles may be encountered. .erefore, the require-
ments for electronic tags are higher, especially for its read-
write distance and antiinterference ability. Passive
electronic tags are susceptible to interference, and the
maximum read-write distance is 10m, which is not
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suitable for highway site construction needs. To cope with
the shortcomings of passive electronic tags, active elec-
tronic tags are often used to sense the security situation.
.e maximum reading distance of the active electronic
tag can reach 100m, and it has strong antiinterference
ability. It uses its own radio frequency energy to send data
to the reader and has strong adaptability to the complex
construction environment of highway engineering. .e
system writes an electronic product code for each elec-
tronic tag, combining the electronic tag with construction
tools and equipment. .e reader antenna obtains the
induced current, the electronic tag enters the reader
signal range, the energy is activated, and it sends its own
encoded information to the reader. It aggregates the data
through the ZigBee sensor network, sends it to the front-
end alarm unit, and sends relevant information to the
alarm unit to determine the safety status of the project
construction.

4. Discussion

4.1. Information Processing. After the system obtaining the
information, it needs to be analyzed and processed, so as to
more fully grasp the safety status of highway engineering
construction. .e front-end alarm unit uses cloud com-
puter technology to perform distributed calculations on
security conditions. After reading the tag information,
query and decode the relevant information and analyze it to
get the items represented by the tag. According to the
factors such as item type and separation distance, the risk
assessment is performed by the LEC method. Risk
R � L × E ×C, R is the magnitude of risk, L is the probability
of an accident (values according to Table 1), and E is the
exposure of personnel. .e frequency of accidents (values
according to Table 2) C is the severity of the consequences
of the accident (values according to Table 3). Based on the
above values, the system calculates the results, evaluates the
danger level, and automatically processes them (as shown
in Table 4).

4.2. Performance Comparison. Figures 5 and 6 show the
error performance curves of the model in this paper and the
traditional model, which shows that the early warningmodel
in this paper has faster convergence than traditional
warning, which illustrates the real-time early warning model
of highway construction safety based on the Internet of
.ings proposed in this paper. Figure 7 shows the early
warning accuracy rates of the two early warning models

Table 4: Classification and treatment of danger levels (R).

Point
value Degree of danger Processing method

≥320 Extremely dangerous to
continue working

.e alarm is immediately
issued through the front-
end alarm, and the owner,

supervision, and
construction unit are

notified via SMS at the same
time, and recorded to the

background server

160–320
Highly dangerous and

needs immediate
improvement

70–160 Significantly dangerous
and needs improvement

20–70 More dangerous, need
attention Immediate alarm via front

alarm≥20 Slightly dangerous and
acceptable

Table 1: Possibility of accident (L).

Point value L
10 Must happen
6 Quite likely
3 Possible, but not often
1 Less likely
0.5 Very unlikely
0.2 Extremely unlikely
0.1 Practically impossible

Table 2: How often people are exposed to hazardous environments
(E).

Point value E
10 Continuous exposure
6 Daily working hours exposed
3 Once a week
2 Once a month
1 Several times a year
0.5 Very rare

Table 3: .e severity of the consequences of the accident (C).

Point value C
100 Catastrophe, many deaths
40 Disaster, several deaths
15 Very serious, 1 person died
7 Severely disabled
3 Severe injury
1 Minor injury
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Figure 5: Error performance curve of the early warning model in
this paper.
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under different sample sets. Experiments show that the
accuracy rate of this model is nearly 5% higher than the
traditional early warning model, and the false alarm rate is
reduced by nearly 4%.

5. Conclusions

Highway engineering has a long construction period, a
complex construction environment, many cross-operations,
and great potential safety hazards. If effective management
measures are neglected, safety accidentsmay occur, resulting in
large property losses and even serious casualties. To prevent
safety accidents, it is necessary to take effective safety super-
visionmeasures. Althoughmany units focus on self-inspection
and self-correction, and increase safety supervision, the results
achieved are not satisfactory. Early warning processing is not in
place, and a lot of manpower and material resources may be
wasted. .erefore, under the limited manpower and financial
arrangements, timely and effective safety supervision of the
construction site and the effective prevention of safety acci-
dents are important goals of the construction unit.

.e Internet of .ings technology can track, monitor, and
manage in real time, and it is applied to the safety management
of highway engineering construction. It can overcome the
shortcomings of traditional safety management methods, can
promptly warn, find, and eliminate hidden safety hazards, and
ensure the safety of highway engineering construction. .is
paper proposes a real-time early warning model for highway
construction safety based on the Internet of .ings and sug-
gests that themodel can be combined with wireless monitoring
technology to further improve the real-time and early warning
accuracy of the model.

.e intelligent monitoring system is applied to the safety
management of highway engineering construction, which
not only meets the needs of safety management, but also
tracks and early warns the safety protection facilities of
construction workers on-site. It can detect and deal with the
potential safety hazards as early as possible, eliminate the
safety accidents in the bud state, minimize the possible losses
caused by various risks, and achieve effective control of
highway construction safety accidents. And it can ensure
that the construction of the project is safe, smooth, and
stable, reduce unnecessary losses, and help improve the
efficiency of the project. At the same time, the system also
plays a positive role in promoting the modernization,
informationization, and intelligentization of highway en-
gineering construction safety management. .erefore, it is
worth popularizing and applying this intelligent supervision
system in the safety management work of similar highway
projects.
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