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Abstract— The main aim of this paper is to conduct an 

empirical study on Machine Learning Applications in Civil 

Engineering. Engineers have continuously been striving to 

improve the efficiency of conventional materials, solutions, and 

the testing methodology in civil engineering. With the 

advancement of materials science and different composite 

materials, complex mathematical problems have recently been 

introduced in civil engineering [1]. As a result, the traditional 

methods of underlying theories and testing methods cannot be 

performed. Elsewhere, these modern solutions and materials 

may be exposed to extreme natural or non-natural loading 

circumstances during their service life and cause tremendous 

fatalities and property loss.Machine learning (ML) provides a 

wide range of applications in our current society, including 

predicting, classifying, and solving complex mathematical 

problems in civil engineering. ML methods and techniques, 

including neural networks, evolutionary computation, fuzzy 

logic systems, deep learning, and image processing 

applications, have rapidly evolved in recent decades [1]. 

Recently, ML algorithms have attracted close attention from 

researchers and have also been applied successfully to solve 

problems in civil engineering. For example, informing 

unmanned, intelligent, and fully automatic urban and regional 

planning, prediction of rainfall, hydrological problems, as well 

as developing new technologies, engineering design, 

construction, maintenance, and disaster management. 
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I. INTRODUCTION 

Recent technical breakthroughs in cloud computing, big 

data management, algorithms, and tools have opened up a lot of 

chances for enterprises, industries, and society to make use of 

artificial intelligence. These opportunities may be found in a 

variety of contexts. As a result of this, Machine Learning (ML) 

systems have been extensively used by organizations 

throughout the globe in all different types of sectors as value 

propositions in order to produce or expand the services and 

products that these firms provide. Almost every institution that 

exists today, from the public sector to the private, is 

participating in some type of artificial intelligence initiative[2]. 

The most advanced machine learning (ML) systems are rapidly 

making the transition from a laboratory setting to an industrial 

one, and their primary objective is to expand the volume of data 

that can be accessed. An ever-increasing number of studies 

have been carried out in response to the expanding interest in 

industrial machine learning (ML), with the goal of better 

comprehending the procedures, procedures, and issues that are 

encountered by experts working for a variety of businesses. The 

development of industrial ML has been accompanied by a 

number of technical challenges that are distinct from those that 

are present in the creation of conventional, non-ML software. 

Studies, for instance, demonstrate some of the obstacles that 

experts experience while designing AI and ML systems. These 

issues include, for instance, defining customer business KPIs, a 

lack of a defined procedure, and data-centric engineering 

challenges. Engineering AI systems, which refers to the tools, 

methods, and practices of maintaining, testing, and deploying 

machine learning models, is a study field that has just evolved 

in contrast to AI research, which focuses on the creation of 

algorithmic applications or ML applications. We have noticed 

that there has been a significant change in the neighborhood 

over the course of the last five years [2]. Literature that is 

already in existence has shed light on distinct issues that experts 

confront in the process of developing ML systems and software 

engineering (SE). Experts and specialized software teams in 

AI/ML have been reported to use a variety of techniques for 

various areas of their engineering work, although these 

practices are generally case-specific owing to a lack of context 

and knowledge about the pitfalls of implementing them in 

various situations. Therefore, it is vital to have a coherent body 

of knowledge that relates challenges and SE techniques that 

have been applied to the development of ML in industry [2,3]. 

This is required for both research and practice. The primary 

objective of this study is to carry out a literature evaluation on 

the applications of machine learning in civil engineering. 

. 
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II. RESEARCH PROBLEM 

The main problem that will be addressed by this piece of 

writing is to conduct a study of machine learning applications 

in the field of civil engineering. It is common knowledge that 

the construction industry is overburdened with resource 

planning, risk management, and logistical issues, which often 

lead to design flaws, delays in project delivery, cost overruns, 

and contractual conflicts. When developing and running 

machine learning models, infrastructure is an important factor 

to keep in mind. The obstacles are associated with the process 

of acquiring, installing, configuring, and maintaining the 

essential infrastructure for the creation and operation of ML 

Systems [4]. The difficulty in constructing infrastructure was 

judged to be one of the most significant issues facing engineers 

by managers. Because of these problems, research into the use 

of powerful machine learning algorithms to assist with 

diagnostic and prescriptive analysis of causes and preventative 

actions has been initiated. 

III. LITERATURE REVIEW 

A. Utilization of Artificial Intelligence in the Field of 

Civil Engineering 

 
Fig i: Types of ML 

When ML approaches were first employed for the purpose 

of knowledge extraction from Civil Engineering (CIE) data in 

the 1980s, this marked the beginning of the application of ML 

to the field of Civil Engineering [4,5]. Project planning, 

stability, design, and decision-making are just a few of the 

many areas of civil engineering where there are unknowns, and 

the solutions to these difficulties are dependent on calculations 

and the expertise of the practitioners. As a result of the tedious, 

pricey, and time-consuming nature of the procedures required 

to find a solution to these complex problems, civil engineers 

have concluded that the best way to provide solutions to these 

problems is to make use of the ability of machine learning to 

imitate the performance of experts [5]. In general, only a limited 

number of machine learning (ML) approaches have been 

investigated in the field of civil engineering, and previous 

investigations have been restricted to either little or no 

standardized data, testing with no more work to be done 

thereafter. It was clear that machine learning was still in its 

early stages. Today, machine learning has reached a certain 

level of maturity as a result of the large amount of grants and 

investment that has been invested into the automation of the 

civil engineering sector as well as other disciplines. 

Researchers at ML are actively researching into the visual 

inspection of civil infrastructures as well as collaborative 

research motivated by the hard challenges encountered by 

visual inspectors in civil, structural, and seismic engineering [6]. 

This puts Darko's conclusion that there are potential for future 

study in the use of CNNs and robotic automation for the 

purpose of addressing issues in civil engineering into line with 

the evidence presented here. 

 

Several applications of machine learning are now being 

explored in the field of civil engineering. The amount of 

applications for machine learning as well as its capabilities are 

only going to expand over time, but in the meanwhile, here are 

three ways that machine learning is already being applied in 

civil engineering today. 

B. Design 

A significant portion of the work that goes into civil 

engineering is the planning and design of various structures, 

including roads, buildings, and tunnels. The process of design 

may be sped up for engineers by using machine learning [6, 7]. 

It is possible for the engineers to just enter the specs into their 

computers rather than using their own computers to carry out 

all of the design work. The remaining steps of the design 

process are going to be handled by the machine learning system. 

The fact that civil engineers do make use of technology to assist 

them means that this procedure is not already sluggish; 

nevertheless, the use of machine learning might make it much 

more efficient. When machine learning is included into the 

design process, more design choices will become available [7]. 

Because the process of creating designs happens more quickly, 

machines are able to develop more designs for the same project. 

This provides engineers with more possibilities and may lead to 

more creativity in the projects they work on. After that, the civil 

engineers may devote their time to reviewing the various 

designs and selecting which ones are the most viable options. 

These machines are able to complete designs for a greater 

number of projects in a shorter amount of time than in the past. 

Machine learning makes it possible to develop more designs in 

the same amount of time, which enables engineers to finish 

more projects [8]. Instead of devoting all of an engineer's time 

to designing for a single project, machine learning makes it 

possible to create more designs. 

While the machines are working on the designs, the civil 

engineers may concentrate on other tasks that the machines are 

unable to do, such as working in the field or interacting with 

their customers. Finally, when more civil engineers begin to use 

it and as advances are made in machine learning, developers 

will be able to take input from engineers and incorporate it into 

future projects [9]. Therefore, the machine will attempt to 

employ something in even more projects if it works particularly 

well on some of the projects it has already worked on. And the 

same is true for items that aren't functioning properly and 

causing problems. The designs that are produced by machine 

learning will continue to improve over time, which is good 

news for civil engineers. 

C. Safety assessments 

Security plays a significant role in the field of civil 

engineering. Not only do the buildings and structures that civil 

engineers are planning and constructing have to be safe, but so 

must all of the people who are working on those projects. 

Everyone who travels to a construction site, including civil 

engineers and anybody else, is required to get training on the 

safety laws and regulations that are in place. Without taking 

these steps, there would be a risk to everyone's safety. 

Nevertheless, construction companies and site supervisors are 

always on the lookout for any potential safety hazards that may 

occur as a result of their projects. These hazards might originate 

from a mistake in the original design or from something that 

develops during the course of construction. The engineers work 

very hard, and ensuring everyone's safety is always their 

number one concern [9,10]. However, even the most 

experienced civil engineers are subject to human error and may 

sometimes overlook vital pieces of information. Unfortunately, 

http://www.jetir.org/


© 2022 JETIR February 2022, Volume 9, Issue 2                                                      www.jetir.org (ISSN-2349-5162) 

JETIR2202494 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org e732 
 

this implies that there are occasions when problems that 

represent a danger to safety are undetected, which may result in 

significant problems. However, since machine learning is so 

effective and comprehensive, there is little chance that anything 

will be missed. 

Even the projects, plans, and information about the 

workplace may be checked periodically by machines to 

guarantee that nothing hazardous is occurring and that there are 

no potential safety hazards. In addition to this, they are able to 

keep a record of everyone's attendance at safety seminars and 

certifications in order to guarantee that the workers on each 

project have the necessary safety expertise. The machine 

learning system may send a warning to the management, 

informing them that someone is consistently violating safety 

regulations, in the event that there are safety hazards that are 

being caused by a certain individual[11]. Instead of waiting for 

a civil engineer to monitor safety practices and recognize that 

anything is wrong, site managers of civil engineering projects 

may minimize safety hazards instantly with the help of a system 

that does what this does. Finally, the utilization of all equipment 

can be traced, which makes it possible to ensure that nothing on 

construction sites is either too old or has the necessary safety 

certification. 

 

Project Management 

 

One further excellent use of machine learning in civil 

engineering is in the management of all the many projects that 

are ongoing. The system can monitor the personnel, the 

progress being made on each site, as well as the equipment and 

merchandise that is present at each location. The machine 

learning system is able to keep track of all of the personnel 

working on each project as well as their progress. Workers may 

use the system to keep track of where they are, what they're 

working on, and how long they spend at each location. Because 

everything is being monitored in one system, the machines and 

the engineers are able to monitor the progress that is being made 

on each project, and the machine is able to immediately flag 

any delays or other problems [11,12]. In addition to this, 

managers now have the ability to produce whatever report they 

need to assist compare projects thanks to machine learning. In 

addition, engineers may use machine learning to keep track of 

all of the supplies and equipment that are located on 

construction sites. It is necessary for everything on a 

construction site, including machinery, tools, and anything else, 

to be marked in some way, such as with a smart tag. After the 

tags have been attached to the machine learning system, the 

system is able to monitor everything going on. It will keep a 

count of the inventory, and if anything is lost or stolen, the 

machine learning system will be able to trace it down.

 
Fig ii: Decision making using ML 

 

Because of the lack of machine learning, it would be 

necessary for a manager to conduct inventory every day or 

week and physically record each item on the work site[13,14]. 

If the inventory counts are done manually, they will not be as 

exact, and it may take some time to recognize that something is 

missing or that there are less things on the site than are required 

to do the operation.  

IV. SIGNIFICANCE TO THE UNITED STATES 

In the United States, machine learning technologies have 

been effectively implemented in a wide variety of industries for 

a number of years, including the field of civil engineering. In 

point of fact, the machine learning technology has been at the 

forefront of the business for quite some time now, thanks to the 

proliferation of complex structures like skyscrapers. The 

construction sector has seen a dramatic increase in the use of 

clever algorithms, big data, and deep learning computers, all of 

which have improved productivity[15,16]. For civil engineers, 

contractors, and other service providers in the United States, the 

use of machine learning (ML) to tackle a variety of issues has 

become commonplace. For example, the use of machine 

learning in civil engineering has progressed to a more 

sophisticated level, leading to increased efficiency that flow 

directly into the building process. Additionally, ML is used in 

the preliminary phases of many projects for the purposes of 

design optimization, risk management, and the enhancement of 

productivity. It is essential to understand that construction 

businesses who have already begun applying ML methods 

enjoy a profit increase of fifty percent [17]. Most notably, the 

field of civil engineering may make use of many different 

aspects of machine learning in its entirety. Engineers are in a 

position to make better decisions while simultaneously 

providing their services in a more efficient manner now that we 

live in an era when machines can think as well as merely do. In 

case you still need convincing, here are some examples of how 

machine learning has changed the field of civil engineering. 

. 

V. ITS FUTURE IN UNITED STATES 

The field of civil engineering in the United States will 

benefit significantly from the use of machine learning. The 

machine learning tools available today make use of algorithms 

to analyse and comprehend the data that is fed into them, which 

enables them to discover patterns, trends, and other valuable 

insights. These algorithms serve as recommendations, 

instructing the system on where to go, what to search for, and 

what to do with the information that it finds. This is significant 

because the aforementioned algorithms or standards need to be 

developed and perfected before machine learning technologies 

can be used effectively. They will be used in a variety of ways 

across the field of civil engineering to carry out activities such 

as planning and building, amongst others. Real-time remote 

monitoring of building sites is made feasible because to the use 

of autonomous construction monitoring technologies, such as 

robots and unmanned aerial vehicles (UAVs). Drones, which 

are also known as unmanned aerial vehicles, fly above the 

building sites and map the terrain using cameras with a high 

resolution [18]. After that, the system will produce a report as 

well as a 3D map, both of which will be shared with 

stakeholders through the cloud. Another benefit of using drone 

mapping is the ability to quantify and convert stockpile 

volumes for use in decision-making. In the case of a machine 

learning or artificial intelligence solution, you must teach it 

where to seek, how to discover, and what to do with the given 

data. In addition to this, you will need to establish the 

parameters for that design to ensure that the system does not 

produce results that are beyond the acceptable bounds and 
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tolerances. It is essential to have a solid understanding of this 

notion since it helps shed light on the manner in which the 

technologies will interact and work together with their human 

counterparts. Instead of directly competing with human 

workers for employment, these robots will assist them in their 

tasks. 

VI. CONCLUSION 

In this research study, the topic of discussion was 

applications of machine learning in civil engineering. The field 

of machine learning is rapidly expanding, and its already 

impressive level of use will only increase as the technology 

continues to become better over time. In addition to the 

applications that are now being made of it in the field of civil 

engineering, further uses will emerge for it in the future. These 

uses will include improving design, mitigating safety risks, and 

managing projects. The use of technologies such as machine 

learning in the area of civil engineering enables engineers to 

devote more of their attention to creative endeavors and 

fieldwork. On the other hand, the robots are able to do jobs that 

are both more time-consuming and difficult for the engineers. 

In the rapidly advancing world of today, several industries are 

under continual pressure to improve and progress. In order to 

establish the values and solutions that are optimal for models 

such as artificial intelligence and machine learning, new 

methods are now being put into practice. It is essential to do 

research in order to determine how modern techniques are 

being used in the engineering area and what kinds of useful 

solutions they are delivering as a result of their implementation. 

Real-time remote monitoring of building sites is made feasible 

because to the use of autonomous construction monitoring 

technologies, such as robots and unmanned aerial vehicles 

(UAVs). It is possible to fly drones above building projects and 

take high-resolution photographs of the region. After that, the 

system will produce a report as well as a 3D map, both of which 

will be shared with stakeholders through the cloud. Another 

benefit of using drone mapping is the ability to quantify and 

convert stockpile volumes for use in decision-making. 
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