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Abstract – All structures, including critical infrastructure 
facilities like bridges and highways, deteriorate with time due 
to various reasons including repetitive traffic loads which 
causes fatigue failure, effects of environmental conditions, and 
extreme events like an earthquake. Structural Health 
Monitoring (SHM) is that the seeming field in engineering 
which offers the potential for nonstop and periodic assessment 
of the security and integrity of civil infrastructures. This needs 
not just routine or hazardous event-based inspections like 
earthquake, but rather a way of continuous monitoring of a 
structure to supply periodic changes during time and an early 
caution of an unsafe condition using real-time data. Internet 
of things (IoT), is a network of smart sensors that combine 
sensing and wireless transmission (Digitalization) of 
important safety parameters of buildings and structures, to 
distant computing units which continuously do the processing 
and monitoring of those parameters. 

Key Words: SHM, IoT, wireless transmission 
(Digitalization).  

1. INTRODUCTION  
 
The construction industry is fetching real-time information 
into processes that are centuries old. Internet of Things (IoT) 
devices and sensors are gathering job site data during a 
cheaper, efficient and effective way than before imaginable. 
The development job site is now ripe for fundamental 
changes that enable productivity, safety, process 
improvement and new tools. The Internet of Things (IoT) 
allows deploying straightforward low power sensors that 
are ready to communicate cost-effectively. As IoT continues 
to become more ubiquitous, it is having a greater impact on 
how the development industry is popping around. IoT makes 
it possible for each investor to know what is happening at 
every stage of the evolution process in real-time from getting 
to authentic construction, post-construction and the way the 
building is operated during service. While the development 
industry is changing at a glacial pace, construction 
companies who are adopting technology to successfully 
address common workplace concerns and streamline 
processes are benefitting from increased efficiencies and 
improved responsiveness to the increasing demands of the 
industry. Even productivity, reduced margins, more plan 
overruns and increased competition are several the 
apparent reasons’ construction companies should consider 
the adoption of IoT technology and digitization. Data has 
now become a dangerous asset for business, and informed 
results can only be data driven. Generally, productivity, 

maintenance, security and safety appear to be the leading 
drivers of IoT adoption within the housing industry.  

2. APPLICATIONS 
 
2.1 Productivity 
 
The construction sector is conditioned with deadlines and 
targets. It is mandatory to avoid backlogs because they end 
in budget increases. IoT can allow more willingness and 
efficiency thus improving productivity. IoT leaves people by 
a lesser amount of basic work, and, instead, they are 
allocated longer to relate with project holders and amongst 
themselves, generating new ideas to enhance project 
delivery and customer fulfillment. Construction requires an 
adequate supply of materials to make sure the smoothness 
of the project. However, the late supply of materials often 
occurs at the location due to poor scheduling caused by 
human error. Through IoT, the availability unit is fitted with 
an appropriate sensor. It is possible to automatically 
determine the number and make automatic orders or raise 
alarms. 

2.2 Maintenance 

Power and fuel consumption will end in wastage if not 
actively managed, which will impact the general cost of the 
project. Through the supply of real-time information, it 
becomes possible to understand the status of each asset, to 
schedule maintenance stops or refueling and turn-off idle 
equipment. Further, field sensors help to stop problems from 
happening, which reduces warranty claims, helping rock 
bottom line and keeping customers happy. Beyond 
notifications for decreasing temperature or humidity of the 
item/environment, handling issues, damage and expiration. 
Equipment suppliers have had to evolve from just being 
suppliers to partners who continuously monitor and 
maintain equipment, leaving clients to specialize in their 
core business 

2.3 Safety and Security 
 
Some of the most important challenges encountered on a 
construction job site are theft and safety. Human security 
agents aren't capable monitor an enormous site properly. 
Using IoT enabled tags, any material or theft of things is 
resolved as these sensors will notify the present location of 
the materials or item. It’s not necessary to send a person's 
agent bent inspect everything. IoT allows for the formation 
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of a digital real-time job site map alongside the updated risks 
related to the works and notifies every worker when getting 
closer to any risk or entering a hazardous environment. for 
instance, monitoring the air superiority in an indoor space is 
critical for workplace safety. IoT technologies won't only 
prevent staff from being exposed to dangerous conditions 
but also can detect those conditions before or as they 
happen. With real-time IoT data, workers are empowered to 
be more predictive about job-site issues and stop situations 
that would cause a security incident and lost time. Handling 
equipment and machinery for too long can also cause 
workers to experience fatigue, which successively disturbs 
their concentration and productivity. IoT makes it possible 
to watch signs of distress like abnormal pulse rates, 
elevations and user location.  

2.4 UAVs and Autonomous Vehicles 

Unmanned aerial vehicles (UAVs) and autonomous vehicles 
are gaining popularity. Monitoring and investigation at huge 
construction projects which span huge spaces are being 
made easy through UAVs, particularly drones. Further, 
autonomous landfill trucks and excavators are being tested 
in numerous projects to limit exposure of human life to 
unsafe work situations. E.g. Volvo Trucks, Autonomous TMA 
Truck Smart Construction by Komatsu. Manual tracking of 
the condition and site of critical equipment at a construction 
site is time-consuming and susceptible to human error. 
Suitable trackers on these dangerous assets brings huge 
convenience to the project manager. IoT enabled equipment 
tracking permits construction companies to manage 
consumption, control costs and make smarter equipment 
decisions. Collecting data from paperwork and spread sheets 
don’t readily give managers actionable data. Using drones to 
collect accurate survey maps and aerial images of 
employment site, also as track progress remotely, saves on a 
projects time and price. Additionally, the aerial images can 
give project managers a special perspective of the project 
and help spot potential issues which will not are apparent 
from the bottom. Real-time tracking and cloud-based data 
sets support construction concerns reduce theft, increase 
output and control usage costs. The sweetness of IoT aided 
solutions is that even the least companies and therefore the 
shortest-term projects have found smart, wireless systems to 
be a cost-effective option. While robots aren't yet a normal 
sight on the development site, bricklaying robots are already 
being tested E.g. Fast brick Robotics.  

2.5 Concrete Curing 

Another exciting trend shaking up the development industry 
involves the appliance of IoT in concrete curing. Here, 
sensors are embedded in concrete during casting, and that 
they follow curing of concrete in real time allowing the 
development manager to watch and plan their schedules 
with certainty. A specific in-situ assessment of the 
compressive strength of concrete provides the chance to 
enhance critical construction procedures, like formwork 
removal time, opening a bridge/road to traffic, pre-stressed 

cable tensioning period and optimization of the concrete mix 
design. One among the main issues during construction is 
managing labor and formwork costs. Identifying the 
maturity of concrete can make the variance between 
effectiveness and loss because it allows scheduling and 
cycling of formwork and optimization of labor. 
SensohiveMaturix, DokaConcremote and Giatec Smart Rock 
are several the implementations of IoT in concrete curing. 
Ready Mix dealers, cement manufacturers, accessing 
engineers and concrete testing laboratories also can believe 
this IoT technology to support convenience delivery.  

2.6 Waste Management and Structural Health 
Monitoring 

Waste management may be a hazardous consideration on a 
modern construction site, especially these days given the 
increased attention on the carbon footmark of the 
development process. It’s also crucial to right away clean 
trash on employment site to make space and reduce hazards. 
Trash levels need to be monitored and removed in a time. 
Proper waste disposal approaches even must be enforced. 
Monitoring waste disposal bins or vehicles during a cost-
effective way is now possible through IoT trackers. Failure to 
handle waste properly may end in penalties for the 
contractor from authorities. IoT is additionally utilized in 
structural health monitoring to detect vibrations, cracks and 
conditions of critical building members and civil structures 
during and after construction.  

2.7 Wearables 

IoT makes wearables smart. The supremacy to put in sensors 
on any machine or object to watch presentation heights, 
operating conditions, physical states or other data through 
connectivity is what drives IoT. When inanimate objects are 
often connected to the web, they allow new capabilities. A 
wearable is any item which will be worn on the body to 
supply additional information to the user through 
connectivity. One such example of a wearable is that the 
heads-up displays provided on smart glasses connected to 
augmented reality (AR), computer game (VR) and mixed 
reality (MR) technology like Google Glass, Microsoft Holo 
Lens. These technologies are currently being applied to 
planning and modelling. Smart glasses are often wont to 
model an entire suite floor with all the furnishings in it. That 
mock-up is often peeled back layer by layer to review and 
plan the intricacies of the work behind the walls. Clients also 
are ready to use the smart glasses for sales in order that 
residents get an immersive view of what their new facility 
feels and appears like. Employees also are authorized on and 
off the work site subsequently through connected smart-
glasses they will view work instructions while carrying out 
specific tasks, possibly. Improving their performance. Other 
wearable technologies include DAQRI Smart Helmet, Sole 
Power Work boot and Site Watch from Case.  
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2.8 BIM Optimization and Digital Twins 

Requests for information and alter orders are standard 
within the housing industry. Machine learning is sort of a 
smart assistant which will scrutinize mountains of 
knowledge and alert project managers about the critical 
things that require their attention. Building Information 
Modelling (BIM) are every so often enhanced through 
generative design, forecast of cost overruns using suitable 
features, risk mitigation through the identification of the 
most important risk factors on employment site, application 
of reinforcement learning to project planning, autonomous 
and semi-autonomous vehicles, labor deployment 
optimization, off-site construction and post construction. 
The constant flow of instantaneous data from IoT sensors 
combined with historical data from other projects are often 
used not only within the monitoring of current job sites but 
to supply an ever-increasing dataset which may be used with 
machine learning to try to predictive analytics that creates 
construction even smarter. Optical character recognition 
(OCR) technologies are often wont to quickly search 
drawings and convert documents and pictures into editable 
and searchable data. Data are often wont to work better, 
faster and potentially change processes through data 
analysis. Analytics can specialize in understanding IoT data 
better and help gain new insights into how work is 
completed and where and the way to enhance. These 
perceptions develop new algorithms and methodologies 
within the organization that permit field workers to raise 
performance in simple and practical ways. BIM plus sensors 
within the field equal a digital twin. For construction, using 
digital twins means always having access to as-built and as-
designed models, which are continuously synced in real-
time. This enables companies to continuously monitor 
progress against the schedule laid call at a 4D BIM model. A 
digital twin is a link between a real-world object and its 
digital representation that’s continuously updated using data 
from sensors. All data comes from sensors located on a 
physical object; this data is employed to determine the 
representation of a virtual object. The digital illustration is 
later used for visualization, modelling, analysis, simulation 
and further planning. Applications of digital twins in 
construction include automatic progress monitoring, 
resource planning, logistics, safety monitoring, quality 
valuation and equipment optimization.  

3. CONCLUSION 
 
IoT may sound kind of a futuristic and unclear term for 
several people, but the benefits are becoming more apparent 
to construction managers and owners alike. Over subsequent 
few years it'll become a neighborhood of building 
engineering processes. the facility to connect all devices and 
aggregate information during a cloud-based system is 
attractive to most owners that want to manage building 
costs and conserve energy. Combined with the BIM process 
then integrated with a BMS for ongoing operations and 

maintenance, IoT will make a huge impact on how buildings 
are operated and maintained within the longer term.  
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