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Technology in Construction

New technologies in construction are being developed at a breakneck 
pace. What seemed like future tech a few years ago like connected 
equipment and tools, telematics, mobile apps, autonomous heavy 
equipment, drones, robots, augmented and virtual reality, and 3D 
printed buildings are here and being deployed and used on jobsites. 
There are software and mobile solutions to help manage every aspect 
of a construction project. Mobile technology allows for real-time data 
collection and transmission between the jobsite and project 
managers in the back o�ce. Cloud-based solutions enable on-site 
employees to submit timecards, expense reports, requests for 
information (RFIs), work records, and other verified documentation. 

Technological advancements are paving the way for digital 
transformation in the construction industry. Today, there are numerous 
examples of how technology is revolutionising this sector. In this edition 
of eMag we covered topics Digital tools transforming Interior Design 
Projects, The Use of Project Management Software in Construction, 
Choosing the right Construction Management Software, Decoding 
Digital Amenities for the future of Realty, Artificial intelligence in 
construction, Future Innovative Construction Technologies.
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Digital tools transforming Interior 
Design Projects

t can be challenging for construc-

Ition business owners to be confi-
dent in their plans for their com-
pany in 2022 when it's unknown 
how larger macro-economic 
forces will impact business. 

That's where digital tools come in. The 
Interior design software helps create 
visual room layouts complete with fur-
niture and fixtures and presents a real-
istic view of any space. Digital tools 
make it easy to get started by importing 
home photos or floor plans or picking 
one of the customizable floor plan tem-
plates. The software's best feature is its 
design wizards that walk users through 

dering tools are becoming common in 
the interior design industry. And with 
increasing conversations around the 
future of the internet. Due to the avail-
ability of digital tools, interior designers 
focus on critical aspects and overall 
expedite as well as smoothen the pro-
ject journey. As a result; the use of tech-
nology facilitates the next generation of 
commercial spaces. It's a logical rela-
tionship: designers have always imag-
ined new or re-imagined existing 
spaces, created a drawing via analog 
means or digital ones and presented 
that visualization to their clients. It 
tracks, then, that as drawing technol-

creating stunning 3D renderings of 
kitchens, bathrooms, decks, stair-
cases, and more. The digital tools fea-
ture a huge library of objects, including 
brand-name furniture and appliances, 
that can be customized with any colour 
or texture and dropped into place.

Advancements in technology demand 
that interior designers embrace new 
ways of operation. Gone are old-
school practices like housing and main-
taining an entire library of product bind-
ers or meeting with every client face-to-
face. These days, video chats, virtual 
resource libraries, and powerful 3D ren-

INTERIOR DESIGN PROJECTS
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ogy has advanced from paper, onto a 
screen, and finally into a three-
dimensional projection, designers 
have adapted to the times.

Incorporation of digital tools

3D walkthrough

The 3D walkthrough is a process of tak-
ing a virtual tour of any structure, 
through the medium of internet con-
nectivity, from anywhere at any time. If 
you are considering a real estate pur-
chase or designing a house or office, or 
anything for a client, you can take a vir-
tual tour of your design ideas before 
implementing them.3D walkthrough 
makes visualizing your interior design 
ideas in 3D effortlessly. Use the inte-
grated camera to see your design in 3D 
as you work. Take Snapshots to review 
and compare different design options. 
Create a 360 View to see how each 
room looks. Then, switch to 3D mode 
to view and explore your floor plan in 
interactive Live 3D. walkthrough ani-
mation is a source of visual informa-
tion, created, for the most part, to pro-
vide a closer description of any type of 

work or place that is physically not pres-
ent yet in real-time. It is shown through 
soft media or some type of screening 
technique and offers an exciting high-
resolution, interactive view from every 
angle inside the home or space.3D 
Walkthroughs are a complete weapon 
when it comes to presentations and 
pitches because nothing gets a client 

INTERIOR DESIGN PROJECTS
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more excited than them seeing their 
future homes or offices come to life! It is 
exactly like modeling in interior design 
because it is created by putting 
together several animated models and 
furniture step-by-step.

3D Renderings

3D rendering provides visual represen-
tations of the finished project and is 
used in industries like architecture, real 
estate, and interior design. It provides 
the client a clear grasp of what the fin-
ished room will look like, from the furni-
ture to the finishes before investing in 
the actual materials.3D Renderings are 
a crucial part of the presentation. By 
using advanced programs clients can 
get an extremely realistic perception of 
the proposed design.

Virtual Reality

Virtual reality completely immerses the 
user in 360 degrees of visual content to 
create the impression that the user is in 
a completely different environment. It is 
achieved through either VR-specific 
devices, such as Oculus Rift or HTC 
Vive, or VR head-mounted displays 
(HMD), such as Google Cardboard 
and Samsung Gear VR, that turn 
mobile devices into VR devices. Using 

3D Renderings

3D walkthrough



VR for interior design produces stag-
gering results. Instead of drawing, 
explaining, or imagining what a room 
may look like, people can now put on a 
VR device and literally walk through dif-
ferent iterations of their future living 
room. This allows people to see it from 
every angle, get a sense of the feng 
shui, and feel assured of what they're 
going to invest in. Due to the increasing 
cost-effectiveness of virtual visualiza-
tions, these sorts of virtual walk-
throughs are becoming ever more com-
mon for both corporate and personal 
customers. In large part, this is 
because of increasing partnerships 
between software developers and inte-
rior designers to bring greater preci-
sion and affordability to virtual interior 
designs.

Virtual Showrooms

VR is also allowing for the development 
of so-called “virtual showrooms.” In 
effect, the user puts on the VR device 
and is suddenly in a store showroom. 
The advantage of doing it this way as 
opposed to via a computer is the fact 
that the user can get a real sense of the 
dimensions of the object. As the com-
puting power of VR devices improves, 
allowing graphics to become ever 

INTERIOR DESIGN PROJECTS
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more realistic, virtual showrooms may 
begin to displace traditional brick-and-
mortar stores.

Augmented Reality

Augmented reality (AR) allows a per-
son to use his or her phone to overlay 
the physical world with virtual ele-
ments. This is a fancy way of saying 
that you could use your phone's cam-
era and an AR app to see what a new 
green couch would look like in your liv-
ing room. IKEA successfully adopted 
this idea in their new printed catalogs, 
giving customers the ability to place vir-
tual furniture into his/her house.

Catalog Apps

Without getting too technical, most AR 
apps currently rely on market-based 
technology. This means that a furniture 
company or an interior designer can 
give you a brochure or handout that 
you place in the location you would like 
to place a piece of furniture. Then by 
aiming your phone at the location, the 
piece of furniture - with real-to-life 
dimensions and scaling - will appear 
on your screen as if it were part of the 
room.

Virtual Reality

Virtual Showrooms

Augmented Reality

Catalog Apps
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SaaS platform

SaaS stands for “Software-as-a-
Service.” This kind of software is 
hosted in the cloud and customers 
access their applications remotely, 
often through a subscription package. 
In this environment, the SaaS platform 
serves as a key piece of technological 
infrastructure. A SaaS platform can 
offer a wide range of features and 
functionalities, but to be most effective, 
the solution should make it easy to 
streamline application onboarding, 
automate back-end processes such as 
billing, and instantly provision cloud-
based solutions. SaaS-based platform 
for online 3D interior designing where 
users can just subscribe and start 
using it to design interiors which 
includes colors, customized furniture, 
art-works, lighting etc.

Integrated Project Platform

Traditional project delivery methods 
are inflexible for projects that require a 
high level of collaboration among pro-
ject teams as well as present chal-
lenges to innovative design and con-
struction approaches. In today's era, 
projects are executed at a faster pace 
at the early stages of scope definition. 
This causes a high cycle of requests for 
information (RFI), change orders, and 
disputes. To address this issue, a 
framework for implementing IPD in a 

medium-size energy project from the 
engineering phase to the commission-
ing phase was developed.

A cloud-based project delivery plat-
form can remove Excel spreadsheet 
tools and significantly reduce the ongo-
ing need for integration whilst support-
ing a digital data thread/common data 
source. A project delivery platform can 
accomplish all these things and sup-
port the digital transformation vision.

Customer-centric design tool

A customer-centric approach to design 
is about realizing that what you're creat-
ing is not about what you think it should 
be. It's about what somebody else, the 
customer, needs. It's also a way to 
ensure that you're anticipating cus-
tomer needs based on an understand-
ing of the user's journey - meet them 
where they are. Of course, a process 
likes this puts a lot of weight on design-
ers since it requires them to analyze 
how a user will interact with a product 
and test their assumptions at each 
stage of the process. Experienced 
designers will know how to implement 
design thinking from the start, but it can 
often require adjustments in product 
management techniques since the end 

SaaS platform SaaS platform

Integrated Project Platform



goal is to optimize the project around 
the buyers.

Digital Drafting Software

New age software and design applica-
tions allow interior designers to fabri-
cate their 2D concepts into a real scale 
3D image. Furthermore, these 3D 
designs can be incorporated into vir-
t u a l  o r  a u g m e n t e d  r e a l i t y  o r 
walkthroughs for the customers' con-
venience. Digital drafts can also be 
stored or accessed from online librar-
ies that offer countless models and 
designs for interior designers.

Conclusion

The world has become a global village 
with the advent of the Internet and 
Social Media. Everyone is always con-
nected to the world digitally, and tech-
nology progresses faster every day at a 
record-breaking pace. It holds for both 
individuals and the spaces in which 
they live. With every company adapting 

Digital Drafting Software

to this quick flow of technological inno-
vations, contemporary designers had 
no choice but to adapt or stay the same 
and be left out. Modern innovations 
have made it hassle-free to make any 

idea a reality. With various software 
enhancements and computer-aided 
software, customers and clients can 
now connect, visualize and bring ideas 
to fruition quickly.
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Emerging Trends in the world of Robotics

Shelf-climbing robots are for ware-
houses

Autonomous robots, created by French 
company Exotec, are designed to help 
warehouse staff pick items from 
shelves up to 12 meters high. While 
other robots are working in warehouses 
across the globe, what makes these 
different is that they move vertically. Part-
nering with brands like Gap in the US 
and Uniqlo in Japan, Exotec’s system 
currently operates in 24 facilities, with 
17 others being installed worldwide. So, 
if you like your gifts this year, thank 
Santa, but maybe also Pahe, Mozu and 
Goku for making sure they were deliv-
ered in time for the holidays.

Kawasaki’s Rideable Robot Goat

The Japanese manufacturer unveiled 
Bex, its rideable robot goat, to over 
140,000 visitors to the 2022 Interna-
tional Robot Exhibition, the world’s larg-
est robot trade show, which was held in 

Tokyo March 9–12. This robogoat is a by-
product of Kawasaki’s humanoid program, 
which recently unveiled Kaleido, a robot en-
gineered in a joint effort with the University 
of Tokyo. Bex seems to be utility- and lei-
sure-based. Bex can carry up to 220 
pounds and would be ideal for large facto-
ries, farms, or large factory farms. The up-
per body is modular, allowing owners to re-
move the goat section for added utility and 
visual strangeness.

Robot ‘Foodly’ works together with hu-
mans to make food

RT Corp., a Tokyo-based developer of ser-
vice robots founded in 2005, raised 400 mil-
lion yen ($3.8 million) in Series B funding for 
its food-picking collaborative robot Foodly. 
Foodly is designed to work alongside peo-
ple in food factories. Foodly will help ad-
dress the urgent issue of labour shortages 
in the prepared food industry.

The humanoid robot picks up food inside 
the bulk tray and places it in the lunch box 

moving down the serving line. Foodly 
features a head-mounted camera that 
is used to recognize the food in the bin. 
There’s another camera in Foodly’s 
chest that tracks the lunch boxes mov-
ing along the line. RT said it uses deep 
learning and TensorFlow for object rec-
ognition. Foodly is based on RT’s 
Sciurus 17, a service robot developed 
and sold to universities and research 
institutions. Foodly features hybrid con-
trol of torque and position in each motor 
part to avoid colliding with its human 
counterparts.



real-time.

With the construction management soft-
ware for planning, scheduling, and resource 
management, project teams can integrate 
the contractual CPM activity schedule with 
the field task management details. Visual 
Planning and execution options unify office 
and field teams into one community, one 
project, one schedule. Available from any-
where, for any size project, you can config-
ure the solution to meet individual project 
requirements and centralize best practices 
for all projects. Complexity is growing across 
all areas of construction - aligning field and 
office, depending on external teams, inter-
preting vast amounts of data, and making 
rapid decisions - all requiring greater 
digitization to perform optimally. The legacy 

systems and spreadsheets used throughout 
the years to manage projects will not allow 
construction businesses to grow and adapt 
quickly in today's market. 

CivitBUILD

An all-in-one web-based construction ERP 
software brings digital transformation to 
construction businesses and contractors by 
digitizing every function and process with 
smart collaboration and intelligence. It is a 
360-degree construction business opera-
tions management software adopted by 
builders and contractors looking to stream-
line operations and achieve efficiency, cost 
savings, speed, collaboration and higher 
profits. Today's AEC organizations are re-
quired to comply with tighter construction 

nformation technology and project 

I
management are evolving more than 
ever, expect the review of the history 
of project management software in 
the future will be marked with even 
bigger challenges and the demand 
for increased speed-to-market when 

it comes to products and services. Tomor-
row's projects will become larger, more dif-
ficult to manage, and more complex. Busi-
ness teams are getting more diverse and dis-
tributed across the world. The successful de-
livery of any engineering or construction 
project starts with a well and collabor-
atively-built schedule. A schedule that coor-
dinates the right resources on the right work 
at the right time, improving communication 
between office and field teams to boost pro-
ductivity and respond to project changes in 

The Use of Project Management Software in 
Construction
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budgets & timelines and keep pace with the 
ever-evolving technology landscape. As an 
end-to-end construction lifecycle manage-
ment solution, CivitBUILD can help you opti-
mize business excellence in many ways.

SkyDeck

Asteria Aerospace, a drone manufacturer 
and solution provider in India, has launched 
its end-to-end drone operations platform – 
SkyDeck. SkyDeck is a cloud-based soft-
ware platform to deliver a DaaS solution for 
multiple industry verticals such as agricul-
ture, surveying, industrial inspections, and 
surveillance and security. SkyDeck provides 
a unified dashboard and services for drone 
fleet management, scheduling and execut-
ing drone flights, data processing, and visu-
alization and AI-based analysis of aerial 
data captured using drones. SkyDeck en-
sures operational transparency, improves 
collaboration between stakeholders, and 
provides secure and centralized manage-
ment for scaling drone programs across mul-
tiple applications. For construction and min-
ing industries, SkyDeck uses drone-based 
aerial data to create accurate site surveys 
for monitoring progress and maintaining ac-
curate inventory records.

Tactive 

It is a web and mobile-based construction 
management software for builders, contrac-
tors, EPC and MEP companies to help com-
plete projects on time and within budget. 
Developed by experts from the construc-
tion and infrastructure industry and pro-
moted by a construction conglomerate with 
over 60 years of operational expertise in var-
ious segments like Civil Engineering, Indus-

trial Projects, EPC, Road & Rail, Housing and 
Public Infrastructure. It can automate man-
ual and repeat processes such as payroll pro-
cessing, information gathering and filtering 
for reports and finance data grouping. At-
tach and store all documents digitally in 
realtime and search through them using the 
inbuilt Document Management System. The 
software can manage multiple legal entities 
within your organisation with a single instal-
lation.

Corecon construction 

It is designed with the overall management 
functionalities including contract records, 
purchase reports, task scheduling, and qual-
ity assurance. It has a feature named docu-
mentation which lets you keep track of the 
ongoing projects, appointments, and work 
orders. Corecon has an in-built advanced 
analytics tool that can automatically gener-
ate the reports based on cash flow, account-
ing, billing and project costs. You can easily 
access the insights into your work perfor-
mance to make more calculative business 
decisions. The USP of the Corecon is that it 
supports real-time information access on 
both the Android and iOS platforms.
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e-Builder

A web-based construction management 
software was developed to assist the con-
traction companies in managing their pro-
ject cost, work schedule, and documenta-
tion. This software provides a whole solu-
tion from managing the project delivery to 
measuring the planning, construction oper-

ations, progress report, etc. The e-builder 
software solution is capable of aiding the 
construction companies to reduce cost, re-
duce risks, reduce cycle times and heighten 
the performance, efficiency and productiv-
ity. Providing business intelligence reports 
based on the data analysis and creating re-
ports of ongoing project progress, it helps 
the business to grow with pace. The e-
builder's dashboard offers in-depth clarity 
for easy access, extraction, analysis and fil-
ters the unnecessary project data.

PlanGrid

PlanGrid is an advanced software solution 
embedded with all the essential features to 
satisfy the needs of construction manage-
ment. PlanGrid is defined as the first RFI so-
lution to wrap in the complete RFI process. It 
delivers real-time services for project en-
gagement, punch lists, RFIs, and specs 
through desktop or mobile devices. It has 
been designed as an instinctive and man-
aged construction software to help the con-
struction companies encounter & resolve 
the problem of cost overrun and reduced 
performance.

FARO® As-Built™ 

Its a tool for complete and efficient conver-
sion of reality capture data into parametric 
CAD and BIM models. As-Built delivers pow-
erful industry-specific functionality for easy, 
precise, seamless and efficient evaluation. 
The software includes three separate pro-
grams in its family of products, which can be 
purchased individually or as an all-in-one 
suite. Each program guarantees the most di-



rect workflow from any captured reality 
data, such as a laser scanner. Unlike other 
multi-vendor offerings, As-Built offers an 
easy-to-use, seamlessly integrated and fast 
path to as-built CAD and BIM models by dra-
matically reducing the time for model ex-
traction, minimizing the amount of con-
struction rework, controlling project costs 
and increasing delivery quality.

Real Builder 

It is a complete ERP Solution designed to 
meet the ever-growing demands of the real 
estate industry. It is a highly useful real es-
tate management software for real estate 
developers, builders, contractors, and infra-
structure developers. Real Builder adheres 
to Dataman commitment to deliver quality, 
responsiveness, innovation, and customer 
focus. Built on a .Net Framework, Real 
Builder provides Project Managers and Ac-
countants with advanced management 
tools with integrated visibility.

Ayoga

It is a cloud-based collaboration platform 
that organizes projects to provide the right 
information at the right time for you to 
strategize better, deliver project milestones, 
and make well-informed business deci-
sions. Ayoga being totally mobile and 
browser-based, there are no additional IT in-
frastructure investments. Single sign-on in 
Mobile/ Desktop/ Web platforms is all that 
is needed for project collaboration at your 
fingertips. The resource modeler integrated 
with the IoT, provides real time site informa-
tion about your resource utilization. Interac-
tive charts map utilization against the ca-
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pacity, so you plan to drive optimum effi-
ciency of your resources and prevent any 
cost overruns. With the project and related 
data together in one place, Ayoga can use 
this information to generate Analytics and 
forecasts for definitive project planning and 
well-informed business decisions.

Tiemchart

TIEMCHART project management software 
for construction has everything you need to 
plan, schedule and execute a construction 
project from start to finish. It is a manage-
ment software for construction lets you eas-
ily adjust the project plan and let it fits well 
within the scope. With changes required to 
be performed on one task, all dependent 
tasks will be updated accordingly and the 
project as a whole will be given a new 
timeline. It is a comprehensive platform to 
view and manage all ongoing projects, 
streamline resources and track down the 
tasks that might be causing delays in the pro-
ject. It also helps you to gain insight into 
available resources and their workload. Eas-
ily assign resources to the task and monitor 
workload. One of the biggest challenges is 

the ability to track project progress in real 
time. If any delays happen, let the system 
warns you of such delays. Tasks that are on 
critical path require greater attention so that 
the overall project deadline is never com-
promised. Right from task management 
dashboard, a contractor can now update the 
progress of individual activities or utilisa-
tion of resources. Tiemchart lets you have 
greater control of your project tasks and ac-
tivities.

Zoho Projects

Zoho Projects is a cloud-based project man-
agement software, helps you plan your pro-
jects, track work efficiently, and collaborate 
with your team, wherever they are.It man-
ages both simple and complex projects by 
breaking them down into milestones, 
tasklists, tasks, and subtasks. Visualize pro-
ject plans and track progress efficiently with 
the help of Gantt charts and Kanban boards 
and set up dependencies between related 
tasks to make sure you always stay on 
schedule.Assign tasks to users, set work 
hours, and track them as they are finished. 
Set priority, add reminders, and enable re-
currence if needed. You can further break 
down complicated tasks to subtasks, and re-
cord the time spent on each task with 
timesheets or timers. You can set up base-
lines in the online Gantt chart creator to 
compare the project progress over different 
periods of time. Apart from comparing your 
baseline with actual progress, you can even 
compare two different baselines at a time. 
End variance helps you identify the delayed 
tasks that need to be taken care of, while 
slippage tracks tasks that haven't started yet 
but have already slipped from the base-
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line's end date. From milestones and tasks 
to dependencies and progress percentage, 
every small detail is color coded so nothing 
escapes your attention. You can also cus-
tomize each task bar with the color of your 
preference. Furthermore, overdue work 
items are highlighted in red, and whenever 
you create a Gantt chart, holidays and week-
ends are clearly marked out for you.

Nesso

A collaborative, cloud-based solution de-
signed to manage information and pro-
cesses across multiple projects and teams. 
From administering documents, bills, and 
drawings, to reviewing real-time site inspec-
tion, Nesso connects you to multiple stake-
holders from anywhere. When the status of 
the task is updated, Nesso will also update 
the original schedule automatically 
whether it is MS Projects, Excel, or any other 
tools your organization uses. Import your 
project schedule from MS Project, Excel, or 
any software that your organization uses. 
These plans are converted into tasks that 
are allocated to appropriate users with the 

help of AI. This mobile and web-based con-
struction management software allows you 
to easily assign work no matter where you 
are. You can set a priority, category, due 
date, and assignee to each chunk of work so 
you can operate in flux and yet stay on top 
of task progress. The owner or owner's rep-
resentative on a construction project needs 
to know how everything is progressing with-
out necessarily being physically on the 
Jobsite at all times. With construction re-
ports, you can receive a formatted PDF re-
port of everything that has been completed 
on the jobsite in a specified time range, fil-
tered by priority or category.

Falconbrick

The mobile-based platform ensures that 
your sites run smoothly. Real-time informa-
tion flows seamlessly between sites and 
head office, thus decisions are made 
quickly and the project is always on track. 
The mobile platform enables each party in-
volved in the project – be it in procurement, 
design, civil engineering or stock manage-
ment – to connect on the same platform and 

manage the entire  project  on the 
FalconBrick app in real time. So the end-to-
end solution enables right from the supervi-
sor on the ground to the project manager of 
the company to be on the same page as far 
as project management and execution is 
concerned. In addition, people can track 
daily progress of the project and can even 
determine if any delays are expected 
through real-time data analytics and live 
dashboards. Predictive analytics helps pre-
dict expected delays beforehand in order to 
avoid them and helps builders benchmark 
projects, contractors and employees. As 
work in progress at the site is captured real-
time.

In4Suite

In4Suite Construction ERP is a complete, in-
tegrated, web-based software solution built 
to support end-to-end automation of all crit-
ical business processes, and help construc-
tion companies and contractors accelerate 
information about the business. It helps you 
to automate repetitive daily tasks and focus 
on your core business and your customers. 
The software helps transform your business 
digitally and facilitates enhanced collabora-
tion throughout the organisation. This in 
turn leads to better productivity and contin-
uous refinement of your business pro-
cesses. The procurement module manages 
your supply chain smoothly from Indent to 
Delivery. Features like Supplier Evaluation 
and Quotation Management helps you track 
all purchase orders efficiently.

Conclusion

Software available on the market can make 
your job as Project Manager a little easier. 
Scheduling software comes in a variety of 
shapes and sizes. With the simplest pro-
jects, some people use a spreadsheet to 
map out who works on what, day by day. 
Each software comes with a ton of features 
for setting up and managing a project 
schedule. Given above are a few types of 
project management software in construc-
tion. Select as per project requirement and 
do a feature analysis that fits your project.



onstruction management 

Csoftware is a type of soft-
ware that is used to man-
age the construction pro-
cess from project inception 
to  i ts  complet ion  to 

address the issues faced by the construc-
tion industry. It is used by many compa-
nies and organizations for project man-
agement, estimating, and scheduling 
which helps in managing the construction 
process from start to finish. It helps in man-
aging all activities related to construction 
such as estimating, scheduling, cost con-
trol, quality control and safety control. 

schedule and track task lists, assigned 
tasks and Project performance. It should 
also help contractors and construction 
companies assign tasks to employees, 
monitor deadlines, and track estimated 
and actual expenditures within budgets 
and schedules. Project management soft-
ware can also help builders and contrac-
tors ensure proper monitoring and docu-
mentation of requests for information 
(RFIs), change orders and payment requi-
sition. Construction management soft-
ware connects everyone on project with 
one platform.

Construction Management is a profes-
sional service that uses specialized, pro-
ject management techniques to oversee 
the planning, design, and construction of 
a project, from its beginning to its end. 
The purpose of CM is to control a pro-
ject's time/delivery, cost, and quality-
sometimes referred to as a project man-
agement triangle or triple constraints. 
Great construction project management 
refers to keeping the tripe constraints in 
check, delivering on time, keeping the 
budgets in control and tracking the prog-
ress while doing the quality control. It 
should help construction managers' 

Choosing the right Construction 
Management Software
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When do I need construction man-
agement software?

It's important to recognize that construc-
tion management software is designed 
for full projects that take time and team-
work to complete; they are likely too com-
prehensive for routine work. For example, 
it would be quite helpful to use construc-
tion management software to set up and 
configure a computer network, but it 
would be clunky and confusing to try to 
use project management software to 
maintain that computer network.

To determine whether construction man-
agement software is appropriate for a 
task, ask yourself the following questions:

Ÿ Do I have a definitive start date?
Ÿ Do I have a definitive deadline?
Ÿ Do I have a clear understanding of 

my goals between now and then?

You should also consider who will be 
working on the project. If you're search-
ing for the right construction manage-
ment software solution or assessing your 
current one, here are nine factors to con-
sider.

How well does the software enable 
your teams to work together?

Most of us will remember our early days 
where white boards and yellow sticky 
notes were the primary planning and 
organisation tools of the office. Every-
body knew the system and its limitations, 
particularly if operating in a multi-team or 
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multi-site environment. When Introduc-
ing new systems, ensuring that it will be 
effective is paramount. 

Do the benefits justify the cost?

Implementing project management soft-
ware is going to have an impact on time 
and money. Done correctly, however, the 
right software will more than pay for itself 
many times over in terms of cost savings 
and productivity when in operation. The 
options available on the market vary mas-
sively in price so best to start by focusing 
on the features that will meet your spe-
cific needs.

Can you try before you buy?

Think of the process you went through 
finding office space or warehousing. All 

too often, the problems or flaws only 
become apparent after you have signed 
the lease and moved in. When selecting 
your Project management Software, you 
should have the opportunity to try before 
you buy. This could be a workshop or 
demo or even as a selection of training 
modules to let you experience how it oper-
ates first hand.

Will your team feel the benefit and 
get on board?

Getting the maximum benefit in the 
shortest time will be a driver to the imme-
diate value of your software. Having the 
teams involved in the evaluation process 
is useful in getting true feedback and hav-
ing them feel engaged and part of the 
buy-in process. On the flip side, keep that 
trial to the appropriate length and keep it 
straight forward. As tempting as it may be 
to explore downloads and side functions, 
keep a strong focus on how it will fit into 
the workflow and core functions.Teams to work together

Try before you buy

Benefits justify the cost



Does it allow collaboration?

The project management software must 
allow for collaboration on projects so 
teams can work together, either on-site 
or remotely. Collaboration will make it a 
lot easier for every team member to con-
tribute input at every stage of the project.

Is it Customizable?

You do not have to change how the 
organisation runs just to accommodate a 
new system. The best project manage-
ment software must easily be configured 
to fit your organization's needs. So you 
must pay attention to the level of custom-
ization the software offers. Flexibility is a 
highly important aspect to consider since 
business working patterns and demands 
are expected to change over time.

How much ease of use does it pro-
vide?

Often, some tools are quite complicated 
to use and require several days of training. 
Find a product that is straightforward to 
use and is suitable for your business. Con-
sider using tools offering free trials so you 
will get to see its capabilities before pur-
chasing it.

User experience is very important. An 
excellent system will even go beyond hav-
ing a pleasant interface. It will demon-
strate ease of use for all users in that it 
boosts work productivity rather than 
delays it.

Making the shift to user-friendly, 

improved project management software 
is the first step in making sure that all pro-
jects are running efficiently, from concep-
tion to implementation to tracking. With 
many products to choose from, it is cru-
cial for you to make the right choice. Take 
your time and test all potential software 
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prior to making a final decision. Make 
sure your own workflows and processes 
are squared away. Identify any manual 
orbespoke workarounds that are occur-
ring in the workplace before rolling out 
the new software. After all, the imple-
mentation plan is likely to be based on the 
documented procedures and workflows.

Advantages of construction manage-
ment software

Real-time communication and collab-
oration

The work on any project, no matter what 
field it belongs to, requires overcoming 
communication barriers, for these discus-
sions must eventually improve the plan-
ning and coordination of field operations. 

CONSTRUCTION MANAGEMENT SOFTWARE

Ease of use 

Customizable

Collaboration



Construction project management soft-
ware allows external stakeholders to con-
nect with construction firms and provides 
workers with a means for clarifying inter-
nal matters regarding the project under 
development.

Budget management and accounting

A budgeting tool is necessary for efficient 
management of the construction project 
budgets and forecasts. Now, project man-
agers can rely on the broad capabilities 
that come together with construction 
management software. Thus, it has 
become easier to prepare the estimate of 
costs as part of project control. Historical 
cost performance records from previous 
projects or standards can be determined 
here, too, as can the construction meth-
ods involved and the resources required 
(the labor, knowledge, and equipment.)

Resources management

Another way for you to benefit from the 
construction PM software is the manage-
ment of resources involved. Though 
being closely connected with the cost con-
trol and revenue estimation, the resources 
management is, in itself, worthy of special 
attention. Inventory and equipment, skill 
and knowledge - these are some of the 
resources needed to get the job done. At 
this point, it can be checked whether the 
resource usage is aligned with the original 
estimates and if there is a possibility for 
optimization. The resource usage is 

tracked, analyzed, and organized. This 
data can be saved and come in handy for 
the optimization of future projects.

Direction to the project

Construction management brings direc-
tion to projects. The same way every pro-
ject needs a manager to oversee the func-
tions of a business, construction projects 
need a manager to carry the vision, moti-
vation, tackle roadblocks, coach and 
inspire the team. Project managers serve 
the team, communicate with the man-
agement and take accountability of the 
complete process.
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Project Planning

Project planning is an important role in 
construction. A good plan and strategy 
can help in overcoming overheads, reduc-
ing required budgets, achieving timely 
deliveries and maintaining quality stan-
dards. Project managers negotiate rea-
sonable and achievable deadlines / mile-
stones across all the stakeholders – team, 
vendors, management, etc.

Quality Control

One of the most important aspects of suc-
cessful project completion is maintaining 
quality standards. Usually, the stake-
holders working on a project are driven 
with enormous pressure to complete and 
these conditions tend to rush them. A con-
struction manager will turn the gates in 
achieving the ROI while inspecting and 
controlling the safety and quality mea-
sures that are to be met as per the stan-
dards.

Project Planning

Direction to the project

Resources management

Budget management and accounting

Real-time communication and collaboration



Risk Management

Risk management is critical in a construc-
tion project. Responsible managers over-
see all the processes, analyze all the 
potential risks, quantify them, develop a 
mitigation plan and also be prepared with 
a contingency plan in case needed. A con-
struction manager is expected to take all 
the risks on his plate and respond to over-
come the challenges while keeping the 
management and team informed.

Maximizes communication and mini-
mizes conflict

Using a collaborative and inclusive 
approach, mutual trust is built during the 
project's early stages. As the design devel-
ops, the construction manager provides 
you with expertise on subjects like 
constructability, cost, schedule, value engi-
neering and material selection.

Central point of communication, con-
trol and responsibility

As your principal point of contact, the con-
struction manager is your go-to person 
and the one who has a thorough under-
standing of your project's big picture. 

They receive input from multiple sources, 
manage the flow of information, inte-
grate project participants and ensure the 
work is completed on schedule and on 
budget.

Construction management can save 
you time and money

By compressing a number of steps in the 
conventional process, schedules can be 
accelerated. Through greater flexibility 
and project control, the risk of overspend-
ing is therefore minimized.

Access to a highly qualified project 
team

The construction manager applies their 
extensive industry knowledge to advise 

you on who is best suited to deliver the 
needs of the project and recommends 
industry experts to add to the project if 
necessary.

Document sharing and control

With the construction software, it is easier 
to share documentation among team 
members and external stakeholders. Be it 
an internal tool or an integrated system, 
the software gives access to such infor-
mation sources as wireframes, blueprints, 
specifications, and digital plans. Construc-
tion project management software nor-
mally provides a complete document man-
agement system ensuring thus that the 
documentation is correct and fewer 
spreadsheets often containing errors will 
then be needed.

Conclusion

Construction management software is 
the backbone of any construction com-
pany. It is a vital tool that helps to manage 
projects, collaborate with stakeholders, 
and streamline workflows. Construction 
management software is a powerful tool 
that can make the process of project man-
agement easier for construction compa-
nies. It can be used to manage projects, 
collaborate with stakeholders, and 
streamline workflows. There are many dif-
ferent types of construction management 
software in the market today. Construc-
tion management software works well if 
you want to compress a schedule, retain 
control and have price transparency 
down the contracting chain. Through the 
construction management process, Ball 
will create a collaborative partnership 
with you and the design group. As a 
team, we'll work together to deliver a pro-
ject that exceeds your expectations.

Document sharing and control

Access to a highly qualified project team

Maximizes communication and minimizes conflict

Risk Management

Quality Control

Central point of communication, control & responsibility

Construction management can save you time & money
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partners. We aim to create experi-

ences of delight, ease and conve-

nience for your customers and chan-

nel partners, which would lead to 

higher sales. The company's tech-

nology is built for the fundamentals 

of real estate – high value, low vol-

ume and hyper personalised.

Constrofacilitator has one to one 

conversation with Akhil Saraf, 

Founder and CEO, Reloy. During the 

conversation he shared insights on 

fund raising, digital services, advan-

tages of ConnectRE of Reloy, future 

business amenities and way for-

ward for Reloy.

Here are the excerpts of the inter-

he digital technology 

Tcontinues to evolve 

and construction is 

following up with the 

trend and finding 

ways to leverage it 

and make their work easier, more 

efficient, and more streamlined. 

The right technology platforms posi-

tion companies to stay competitive, 

grow revenue and provide tremen-

dous benefits to property owners, 

investors, project planners, and the 

subcontractors and workers they 

hire to execute. One such platform 

is Reloy. It provides a digital plat-

form designed to empower your 

homeowners as well as channel 

view

Share a few insights on how Reloy 

raised `5 cr in a strategic pre-

series led by HDFC & IPV?

Housing as a product hasn't evolved 

in the last decade. Our current vol-

umes in the top 7 cities is still 30% 

below 2013/14 levels whereas 

India's GDP has expanded by 55%. 

Post covid the need for housing and 

in the current situation where liter-

ally currencies across the world 

have disappeared, we're seeing a 

resurgence in demand for the 'hard 

assets' like housing. Customers are 

clear – they want larger spaces, with 

more amenities and more conve-

Decoding Digital 

Amenities for the 

future of Realty

Decoding Digital 

Amenities for the 

future of Realty

Akhil Saraf, 

Founder and CEO, 

Reloy
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niences. Our mission is to use tech-

nology to connect homes to per-

sonal finance and a consumer's life-

style. 

It's this vision for a new type of hous-

ing that our investors are backing. 

We are funded by HDFC Capital on 

one side and 50+ strategic angels 

who are founders & operators of 

some of the largest enterprises in 

the country.

What services are being provided 

by the company in regards to 

enabling digital amenities and 

multiplying real estate sales?

The fundamental premise of refer-

ral sales is that only happy custom-

ers refer. So we do everything in our 

power to make customers happier 

and feel more at home. This means 

meeting different requirements for 

different customers - senior citizens 

need very different things from 

their homes as opposed to a young 
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couple. This is where we are work-

ing with builders and third parties to 

provide specific digital amenities for 

the relevant customer segments.

Our objective is to build communi-

ties around these groups and bring 

more like minded people to be living 

together.

What are the advantages of the 

digital platform – ConnectRE of 

Reloy?

We've created a platform to help 

builders manage their customers 

easily from the time of booking an 

apartment right upto a little post-

handover.  From streamlining com-

munications better – payment 

updates, construction progress, 

ticket management to giving cus-

tomers lifestyle benefits, moving in 

benefits, referral rewards and 

more. The platform is designed to 

cater the end needs of a customer. 

Therefore, it is now evolving to 

unlock wealth & lifestyles for cus-

tomers in a way never seen before!

How does ConnectRE enhance 

your customer's home buying 

experience?

Customers and builders come from 

very different places in the transac-

tion - customers come from an emo-

tional place - where they're going to 

invest their life savings and live 

around payments made against the 



house for years. However, builders 

are selling thousands of units a 

year. The expectation versus ability 

to provide mismatch has created a 

lot of friction in real estate in India. 

We are bridging this gap - using tech-

nology.

By working with builders we are inte-

grating the customer journey in one 

place. This will save customers the 

hassles of home owning in a 

streamlined, seamless manner.

How have Consumer expecta-

tions changed over years regard-

ing housing in India?

Housing in India is still a nascent 

industry - USD 100B in a country of 

1.3 Billion people. Housing as a prod-

uct hasn't evolved in the last decade 

but consumer preferences have 

shifted quite dramatically. 

The use of technology has been 

adopted in various sectors to a very 

high level, however housing as an 

industry hasn't evolved as much but 

definitely has a wide scope to adopt 

technology. Real estate in India is 

missing that bridge to enable this 

adoption and we provide that solu-

tion to bridge the gap and help Hous-

ing in India improve and get tech 

enabled.

Apart from this, customers are also 

expecting a lot of flexibility and ease 

within the industry- in terms of floor 

plans, amenities, maintenance, pay-

ments and much more.

What are the future business ame-

nities and way forward for Reloy?

There are various pain problems 

within the home owning journey we 

are trying to solve like for eg moving 

in, housing finance etc. these are the 

core critical problems we are trying 

to solve. We plan to streamline 

these phases of the journey further 

and hence create easier, more con-

venient amenities like providing 

better targeted offering during the 

moving phase of a customer as well 

as housing finance and more.
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rtificial intelligence (AI) is a 

Apowerful technology that 
can be utilized throughout 
a construction project 
lifecycle. Telematics solu-

tions have become increasingly popular 
in fleets across the country. By tracking 
trailer locations, environmental condi-
tions, load status, and other factors, 
fleets can significantly increase their visi-
bility and more efficiently manage their 
assets. The result is a series of quick 
wins that generate an attractive return 

on investment. Artificial intelligence, or 
AI, dates back to the 1950s. While 
research stalled in the 1970s and 
1980s, a combination of better hard-
ware and deep learning algorithms 
drove today's renaissance. Currently, 
the technology is in the early stages of 
applied commercialization, where early 
adopters could realise the most signifi-
cant gains. The potential applications 
of machine learning and AI in construc-
tion are vast. Requests for information, 
open issues, and change orders are stan-

dard in the industry.

Artificial intelligence (AI), has helped to 
achieve significant contributions to the 
improvement of business operations, 
service processes and industry produc-
tivity in recent years.. The adoption of 
AI techniques has helped to enhance 
automation and provide better com-
petitive advantages as compared to con-
ventional approaches. The subfields of 
AI such as machine learning, natural lan-
guage processing, robotics, computer 

Artificial intelligence in construction



vision, optimisation, automated plan-
ning and scheduling, have been 
applied to tackle complex problems 
and support decision-making for real-
world problems. For instance, in the 
manufacturing industry, the advent of 
the fourth industrial revolution, com-
monly known as Industry 4.0, is geared 
towards automation, data-driven tech-
nologies and the application of 
advanced AI techniques. It is evident 
that this revolution has led to signifi-
cant process improvements, cost-
efficiency, reduced production times, 
improved safety and helped to achieve 
firms' sustainability goals. However, the 
construction industry is yet to reap any 
significant benefit from AI despite its 
existing challenges.

The advantages of Artificial intelli-
gence in construction

Streamlining construction workflow

Tedious and time-consuming tasks 
plague the construction process. A pro-
ject manager needs to organize the pro-
ject, assign work, and keep track of 
employees. Often these tasks are com-
pleted manually resulting in wasted time 
and resources. Artificial intelligence can 
efficiently handle all these mundane 
tasks with few or zero errors. Another 

application of AI is automating task dele-
gation. With data on employees, an AI 
system can automatically assign tasks 
based on experience, skills, and avail-
ability. This simplifies the process and 
allows employees to focus on productiv-
ity.

Avoid project cost overruns

Most projects go over budget despite 
employing the best project teams. Arti-
ficial Neural Networks are used on pro-

jects to predict cost overruns based on 
factors such as project size, contract 
type and the competence level of pro-
ject managers. Historical data such as 
planned start and end dates are used by 
predictive models to envision realistic 
timelines for future projects. AI helps 
staff remotely access real-life training 
material which helps them enhance 
their skills and knowledge quickly. This 
reduces the time taken to onboard new 
resources onto projects.

Optimize project design

Currently, construction design is rather 
outdated and slow to take advantage 
of modern technology. Consequently, 
it's slowing down the building process. 
With ai in building design, you and your 
contractors can glean insights from 
building data, material data, and the 
data they collect from the environment, 
for example, to identify the best way to 
design and develop a project.

Generative design

AI provides architecture, engineering 
and construction professionals insights 
to efficiently plan, design, construct 
and manage buildings and infrastruc-
ture. In order to plan and design the 
construction of a project, the 3D mod-
els need to take into consideration the 
architecture, engineering, mechanical, 
electrical, and plumbing (MEP) plans 
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and the sequence of activities of the 
respective teams. The challenge is to 
ensure that the different models from 
the sub-teams do not clash with each 
other.

Capture and analyze job site data

You can use ai construction equipment 
to autonomously capture 3D scans of 
your construction sites. You can then 
feed that data into a deep neural net-
work that classifies the progress of the 
various aspects of your project. This 
allows your management team to han-
dle small issues before they become 
major problems. In the future, algo-
rithms will use “reinforcement learn-
ing,” an AI technique that lets algo-
rithms learn based on trial and error, to 
assess endless combinations and alter-
natives based on similar projects.

Risk mitigation

Every construction project has some 
risk that comes in many forms such as 
quality, safety, time, and cost risk. The 
larger the project, the more risk, as 
there are multiple sub-contractors 
working on different trades in parallel 
on job sites. There are AI and machine 
learning solutions today that general 
contractors use to monitor and priori-

tize risk on the job site, so the project 
team can focus their limited time and 
resources on the biggest risk factors. AI 
is used to automatically assign priority 
to issues. Subcontractors are rated 
based on a risk score so construction 
managers can work closely with high-
risk teams to mitigate risk.

Productivity with AI-Driven Vehicles

Some companies are beginning to offer 
self-driving construction machinery 

that can perform repetitive tasks, such 
as welding, bricklaying, pouring con-
crete, and demolition, more efficiently 
than people. For instance, autonomous 
or semi-autonomous bulldozers are 
being used to do excavation and prep 
work. These bulldozers can prepare a 
job site to your exact specifications with 
the help of a human programmer. Not 
only does this free up your employees, 
who can concentrate on the actual con-
struction work, it also enables you to 
complete the project more quickly.

Project planning

One construction intelligence company 
launched in 2017 with the promise that 
its robots and artificial intelligence hold 
the key to solving late and over budget 
construction projects. The company 
uses robots to autonomously capture 
3D scans of construction sites and then 
feeds that data into a deep neural net-
work that classifies how far along dif-
ferent sub-projects are. If things seem 
off track, the management team can 
step in to deal with small problems 
before they become major issues. Algo-
rithms of the future will use an AI tech-
nique known as “reinforcement learn-
ing.” This technique allows algorithms 
to learn based on trial and error. It can 
assess endless combinations and alter-
natives based on similar projects. It aids 
in project planning since it optimizes 
the best path and corrects itself over Project planning

Capture and analyze job site data
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time.

Automate site activity monitoring 

By automating your activity monitor-
ing, your business will be able to make 
smarter decisions based on hard data. 
With AI, you can capture, track, and 
classify anything that goes in and out of 
the job site whether they be vehicles, 
equipment, or people. Tracking what 
happens on your job site means you can 
gather additional insights. For example, 
you can use this data to provide alerts 
and notifications to trigger rapid 
responses. This is crucial to preventing 
safety hazards, monitoring cost and 
materials, and ensuring employee pro-
ductivity. Data collected from the job 
site can be accessed by stakeholders for 
real-time updates.

Off-site construction

Construction companies are increas-
ingly relying on off-site factories staffed 
by autonomous robots that piece 
together components of a building, 
which are then pieced together by 
human workers on-site. Structures like 
walls can be completed assembly-line 
style by autonomous machinery more 
efficiently than their human counter-
parts, leaving human workers to finish 

the detail work like plumbing, HVAC 
and electrical systems when the struc-
ture is fitted together.

AI for post-construction

Building managers can use AI long after 
construction is complete. By collecting 
information about a structure through 
sensors, drones, and other wireless tech-
nologies, advanced analytics and AI-
powered algorithms gain valuable 
insights about the operation and per-
formance of a building, bridge, roads, 
and almost anything in the built envi-
ronment. This means AI can be used to 
monitor developing problems, deter-
mine when preventative maintenance 

needs to be made, or even direct 
human behaviour for optimal security 
and safety.

Market trends of Artificial intelli-
gence  in construction

The rising demand for AI-based solu-
tions and platforms, the need for more 
safety measures at construction sites, 
and the capabilities of AI solutions and 
services to reduce the production costs 
are expected to drive the growth of the 
AI in construction market.

The component segment has been fur-
ther segmented into solutions and ser-
vices. The solutions segment is 

Off-site construction
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expected to have the larger market size. 
AI in construction solutions play a vital 
role in the efficient and effective func-
tioning of construction businesses 
using Natural Language Processing 
(NLP); and machine learning and deep 
learning technologies. AI-based solu-
tions are required to revolutionise the 
way the construction industry func-
tions. These solutions also help the con-
struction industry familiarise itself with 
advanced technologies and assist pro-
fessionals in saving their time in the pro-
cess of decision-making.

Among technologies, the machine 
learning and deep learning segment is 
expected to have the larger market size. 
Due to the growing need to analyze 
dark data and automate business func-
tions, the use of machine learning and 
deep learning technologies has 
increased manifold in the construction 
industry. Many construction companies 
are deploying AI-based solutions to 
attain benefits.

In recent years, artificial intelligence has 
been very beneficial to the construction 
industry, especially in pre-construction 
phases, like planning and designing, 
enabling advanced capabilities for 
building information modeling and 
generative design. Additionally, consid-
erable innovations in safety, monitor-
ing, and maintenance systems that use 
AI capabilities to predict and warn 
about adverse situations are gradually 
increasing the role of AI-based technol-

ogy in the construction industry. AI is 
primarily a data-driven technology. 
Availability and collection of data is very 
important for accurate results, espe-
cially in case of safety and monitoring 
applications. This is creating huge 
demand for spatial data and satellite 
imaging in the construction sector. 
Also, low level indoor monitoring and 
tracking applications are employing 
cameras and drones to gather data.

In recent years, artificial intelligence has 
been very beneficial to the construction 
industry, especially in pre-construction 
phases, like planning and designing, 
enabling advanced capabilities for 
building information modelling and 
generative design. Additionally, consid-
erable innovations in safety, monitor-
ing, and maintenance systems that use 
AI capabilities to predict and warn 
about adverse situations are gradually 
increasing the role of AI-based technol-
ogy in the construction industry. AI is 
also being used to ease the communi-
cation between different elements in 
the construction process.

Artificial intelligence in construction 
market growth is majorly driven by the 
cost efficiency and advanced artificial 
intelligence products. The cost effi-
ciency and the availability of advanced 
artificial intelligence products are 
expected to drive the AI in the construc-
tion market. Many large companies hire 
the experts going over budget and 
spend a lot of time hiring the profes-

sionals for their project team. With the 
help of artificial neural networks, the 
professionals calculate the overhead 
cost, where they predict the total cost 
of the project based on the historical 
data with accurate information which 
saves a lot of money and time for the 
company. 

Lack of skilled workers is considered to 
be one of the biggest restrains. The 
work which has to be done in construc-
tion field with the help of artificial intel-
ligence need technical as well as 
domain knowledge to give the appro-
priate outcomes, if the worker is not 
having a sound knowledge on it then 
the whole project prediction and off 
site construction work goes waste 
which can create a huge loss to the com-
pany and the company has to face a lot 
of circumstances regarding the project.

Conclusion

Artificial Intelligence (AI) technology is 
adopted to increase task efficiency and 
reduce the risks involved in the task. It is 
adopted to make the construction sites 
safer for human workers and reduce 
the company's operational costs. AI 
technology is incorporated into the 
core of machinery to help the engineers 
and workers perform efficiently and get 
technological help wherever required. 
AI in the construction market is antici-
pated to grow at a significant speed 
majorly owing to the adoption of artifi-
cial intelligence technology to increase 
the safety levels for workers working on 
the construction sites and reduce the 
health hazards in the construction area. 
Several AI in construction market play-
ers are continuously investing in the 
research and development department 
to bring advancements to the AI incor-
porated equipment for the building 
and construction sector usage. Techno-
logical advancements persuade com-
panies to adopt artificial intelligence at 
the construction sites to lessen the 
health risks, improve work quality, and 
lessen construction operational 
expenses and therefore is expected to 
boost the AI in construction market 
growth.

Artificial intelligence market
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he article aims to discuss future direction of man-

Tagement of innovative technologies toward con-
struction innovation. Our focus here is technology 
and knowledge fusions. At first technology and 
knowledge fusions in building construction are 

described. Secondary processes of technology and knowl-
edge fusions are analyzed focusing on automation technol-
ogy and information technology. Thirdly, a strategy to inno-
vate construction industry is proposed from a viewpoint of 
technology and knowledge fusions. Finally, future directions 
and strategies of technology and knowledge fusions to 
develop future innovative construction technologies are to be 
described.

Introduction

The form of the building construction is different from the 
manufacturing industry, due to problems such as low pro-
ductivity, many construction waste and materials, worker's 
accidents that are caused by the labor intensive works per-
formed in job-site under built-to-order production supported 
by various typed of project participants. 

To solve the problems, advanced technologies have been 
introduced from manufacturing industry with their concepts 
and methods to improve quality and productivity such as 
industrialization, prefabrication modularization, mechaniza-
tion, automation and computerization. 

Shamanth Kumar M, 
Managing Director,
Skanda Group of the Constructions
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Various types of advanced construction systems have been 
researched, developed and implemented in specific building 
projects to try to solve the problem of the low productivity by 
introducing advanced technologies such as prefabrication, 
automation and information technologies from manufactur-
ing industry as well as concepts and methodologies associ-
ated with new technologies. The construction systems aimed 
to change styles of building construction to that of factory 
production through sophisticated of developed technolo-
gies, methodologies and concepts. 

Essentially construction firms present their engineering and 
management services at project level, appropriate 
approaches to innovate project-based firms based on effi-
cient methodologies and clear strategies to perform technol-
ogy developments are relevant. Our focus here is technology 
and knowledge fusions. 

Technology fusion is an emerging methodology to integrate 
potential technologies among different disciplines, and it is 
also viewed as an effective approach to assisting construction 
firms respond to the difficult environment in which they are 
operating currently.

Knowledge fusion is also an emerging methodology to 
improve organizational knowledge creation ability that has 
been introduced to construction industry as by dynamically 
transform implicit knowledge and explicit knowledge of an 
organization. 

To promote technology fusion, it is essential to have a struc-
tured way with clear goal, concept and strategy. Formerly 
Computer Integrated Construction (CIC) was regarded as a 
strategy to promote technology and knowledge fusions. CIC 
is an adaptation of Computer Integrated Manufacturing 
(CIM) to construction industry, and it is also viewed as an 
effective knowledge fusion driver, because manufacturing 
industry intended to innovate not only their production sys-
tem but also their organizational knowledge management 
system by introducing CIM concept. To demonstrate the con-
cept of CIC in construction industry, prototype systems were 
implemented to promote innovations in its process, organi-
zation and product through systematic technology develop-
ment. 

SMART system (Shimizu Manufacturing system by Advanced 
Robotics Technology) is a part of Shimizu's CIC strategy for 
developing an automated construction system, which auto-
mates a wide range of construction process of high-rise 
building by integrating prefabrication, automation, and 
information technologies with construction technology. Also 
information management systems associated with an auto-
mated construction integrate a wide range of design, engi-
neering, planning and management knowledge of the pro-
ject functions.

By introducing SMART system, amount of labor required and 
the construction period are both reduced significantly, and 

the planning and management productivity is increased. 
However the originally developed SMART system is not 
applied since two construction projects at early development 
stage had been completed, the system have been improved 
and modified to several types of construction systems that 
are vital at present. Because technology development envi-
ronment has been changed to focus more effective technol-
ogy and knowledge fusions with other companies and indus-
tries.

Current challenging technology and knowledge fusions are 
mainly brought by comprehensive applications of IT systems. 
Major IT systems introduced to construction projects are well 
depend on 3D-CAD systems and networked communication 
systems, which is effectively applied to product design, pro-
duction planning, real-time monitoring of construction pro-
cess, control of transportation equipment in execution stage, 
and management of procurement and executions. By utiliz-
ing those IT systems, a remarkable progress has been made in 
the field of integrated management of process, organization 
and product of the project. 

Future construction innovations will also depend on technol-
ogy and knowledge fusions among different companies and 
industries. To promote technology and knowledge fusions, 
systematic and organizational promotion of technology 
development to be adaptable to needs and technologies for 
greater sophistication and diversity in construction projects 
are relevant. Also continuous implementations of prototype 
systems in actual construction projects to show the clear 
goals and concept. The implementation requires clear strat-
egy promoted as a policy of construction industry, which 
aims to create new production systems associated with new 
business systems by introducing innovative material technol-
ogies and environmental preservation technologies.

Technology Fusion in Building Construction

Technology fusion is an emerging methodology proposed by 

Figure 1. A Conceptual View of Technology and Knowledge Fusion for 
Construction Industry
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Dr. Kodama. By fusing technologies, companies can create 
new products, markets, and industries, and remain ahead of 
their competitors. Technology fusion blends several previously 
separate fields of existing technology. Three fundamental prin-
ciples can help companies implement a fusion strategy. First, 
let the market drive R&D, not the other way around, through a 
process called "demand articulation." Second, develop a strong 
intelligence gathering capability both as a defense mechanism 
against competitors and as a source of new ideas. Third, and 
most important, take part in cross-industry R&D projects. 

Reviewing the past technology development process in Japa-
nese construction industry, advanced technologies have been 
introduced to improve construction efficiency as a fusion of 
prefabrication, information, automation and construction 
technology. In the end of 1960's, large construction compa-
nies started to develop super high-rise building systems and 
industrialized building systems reflecting economic boom and 
deregulation. Major technologies, which enabled super high-
rise building systems, were high-stress steel, high-
performance tower crane, and lightweight curtain -wall and 
computer-supported structural analysis developed by manu-
facturing companies. Those technologies were sophisticated 
and integrated with construction technologies, resulting in 
innovative building and construction systems. Also prefabrica-
tion technologies were introduced to develop industrialized 
building systems, which mainly applied to standardized con-
dominiums. Not only construction companies promoted the 
developments but also manufacturing companies, electricity 
companies and chemical companies started the development 

to establish new business markets. The prefabrication technol-
ogies were also integrated with construction technologies, 
resulting in various types of standardized production systems 
with quality control techniques.

In the middle of 1980's, many large construction firms have 
started huge amount of investment to adapt innovative auto-
mation and information technologies to building construction 
based on increasing construction market. At first, many of the 
efforts were being carried forth in the context of the Computer 
Integrated Construction (CIC). To implement CIC, a systematic 
approach for applying computerization and automation to 
building construction by illustrating future vision of building 
construction was introduced. 

The visions are represented as conceptual models to develop 
CIC by carefully investigating the functional distributions 
among design, engineering, planning, procurement, con-
struction and required processes. For example, Shimizu's 
model was divided into four major functions: (1) Integrated 
design/construction planning system, (2) factory automation 
system, (3) site automation system, and (4) Multi-project man-
agement system with central project database. These concep-
tual models described strategies to exploit innovative technol-
ogies among improved functions.

Applications of automation technology to building construc-
tion had been started as development of construction robots, 
which aimed to resolve some of the difficulties associated with 
construction activities. Since the robots were developed as sin-
gle-task oriented robots, they could not remarkably improve 

Figure 2. Process of Construction Technology Development in Japanese Construction Firms
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efficiency of whole construction processes and activities, 
because they can only improve a part of construction pro-
cesses and activities. To attain highly improved construction 
process, automated construction systems were researched 
and developed. 

The systems were illustrated as all weather automated con-
struction systems that aimed to eliminate the bad image of 
construction industry, to create better working environment 
like factory and to improve quality of the products by utilizing 
automation and prefabrication technologies. 

Shimizu's automated construction system is named SMART sys-
tem, which automates a wide range of construction proce-
dures, including: the erection and welding of steel frames; the 
placement of pre-cast concrete floor planks, exterior and inte-
rior wall panels; and installation of various units. The system uti-
lizes prefabricated components extensively including columns, 
beams, flooring's and walls, and the assembly of these compo-
nents is simplified by the use of specially designed joints. In 
addition, this assembly process is orchestrated by real-time 
computer control, resulting in construction site operation in a 
highly automated way. The heart of the SMART system is com-
posed of the lifting mechanisms and automatic conveying 
equipment installed on the operating platform, which is ulti-
mately to be the top roof of the building. Steel-frame columns, 
beams, flooring's and walls are automatically conveyed to des-
ignated locations, where they are effectively assembled and 
mounted with specially made joints. The steel-frame welding 
process is also automated with the invention of an automatic 
welding machine. When one of the floors of building is com-
pleted, the entire automated system is lifted vertically and the 
work for next floor commences immediately. Thus construc-
tion work proceeds systematically, floor by floor, until the 
whole building is completed. The SMART system also provides 
complete all-weather enclosure for site, accommodating satis-
factory working conditions and safety, and leading to higher 
quality and durability for the product. 

Reviewing labor productivity which is almost equal to effi-
ciency of construction site work, labor productivity has been 
declined since 1990, however that of whole industry, espe-
cially labor productivity of manufacturing industry has been 

expanding, that means R&D investment has not effectively con-
tributed to increase value of construction industry relatively 
compared with manufacturing industry. 

Current challenging technology fusions are brought by com-
prehensive applications of IT systems. Since the middle of 
1990's, Japanese construction industry has been involved in a 
severe recession. Construction companies had to improve their 
performance more and more by introducing information tech-
nology at whole business processes, functions and organiza-
tions due to the rapid changes in construction market. The 
technology fusions are well depend on 3D-CAD system, which 
is effectively applied to product design, production planning, 
real-time monitoring of construction process, control of trans-
portation equipment in execution stage, and web-based com-
munication system for site management. By utilizing those IT 
systems, a remarkable progress has been made in the field of 
integrated management of process, organization and prod-
uct. Also the applications promoted knowledge fusions as well 
as technology fusions. 

Recent needs for global environment preservation is making 
another technology fusion that is concrete recycle system. 
However prefabrication is useful to reduce construction waste, 
recycling of concrete waste produced by demolition is critical 
in present construction industry. To solve the problem, con-
struction system associated with closed-loop concrete recycle 
system has been developed by introducing inverse manufac-
turing technology. Thus technology fusion is regarded as a key 
issue to innovate construction technologies.

Knowledge Fusion in Building Construction

In contrast with technology fusion, knowledge fusion has 
been introduced to construction industry as activities of orga-
nizational knowledge creation. In manufacturing industry, 
the series of researches with regard to organizational knowl-
edge creation have been performed by Nonaka. Our research 
started from the application of the framework presented by 
Nonaka to building construction. The integrated organiza-
tional knowledge creation model illustrated by Nonaka pres-
ents dynamic interactions as four types of activities: socializa-
tion, externalization, combination and internalization.

When the concept is applied to building construction, the 
transmission of expert skills and implicit knowledge through 
actual jobs from a skilled engineer to an unskilled engineer is 
socialization. Documentation and standardization of per-
sonal or group know-how is externalization. Systematization 
of documented knowledge in design, engineering, planning 
and management by computer programs is combination. 
Knowledge acquisition through development of new tech-
nology based on already possessed technologies is internal-
ization. 

Our focus here is on internalization and externalization, 
which are caused by interactions between implicit knowl-
edge and explicit knowledge. Since the organizational 

Figure 3. Conceptual View of Computer Integrated Construction
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knowledge creation does not limit to take one-way explora-
tion starting from person level, a creative organization should 
have a system or a structure, which can explore linkages 
between four modes of knowledge creation. 

In construction industry, researches on construct ability pre-
sented similar results. The research pointed out the need for 
increasing understanding of the type of knowledge involved 
in experiences from engineering and construction projects. 
Construct-ability improvement is recognized as the evolution 
of four interaction modes of knowledge creation based on 
opportunities to better capture and transfer experiences and 
knowledge between design and construction. Since con-
struct-ability researches took analytical and formulated 
approaches, the utilization of exogenous source of knowl-
edge and combination of formalized knowledge are relevant. 

Consequently, emphasis has been put on documentation and 
computer utilization to establish database and knowledge 
base with construct-ability. The activities are viewed as com-
bination and externalization. Reflecting these researches, our 
focus is put on the dynamism of organizational knowledge 
creation, especially effective mechanisms to be adapted to 
project-based companies.

Usually, the knowledge used in design and construction is 
divided into two types: (1) Implicit knowledge such as evalua-
tion and application of building systems and construction sys-
tems, which are acquired through experience and are pos-
sessed by individual designer and planner; and (2) Explicit 
knowledge such as composition and functions of building sys-
tems and construction systems, which are shared as technical 
standards among groups, departments and organizations 
and are usually stored in the form of documents. 

Reviewing successfully applied construction technologies, 
design, engineering, planning and management knowledge 
associated with the developed technologies are recognized 
as implicit knowledge at the beginning of development. 
According to the exploration of development, such knowl-
edge is transformed into explicit knowledge such as technical 
standards of application procedures in the form of docu-
ments. The explicit knowledge is applied to actual building 
projects, and then the technologies require further improve-
ment and sophistication to be more useful ones, such as 
hybrid building systems, automated construction systems 
and advanced computer applications. These developments 
need integration's and interactions among different types of 
knowledge in various disciplines.

Consequently, new implicit knowledge in design, engineer-
ing and construction is created through the integrated and 
interactive investigation by development organizations. Thus 
organizational knowledge creation is performed as dynamic 
circulation and interaction among implicit knowledge and 
explicit knowledge through different levels of development 
stages. On the other hand, we see poor knowledge creation 

in many cases. Many technologies become out dated due to 
the lack of organizational knowledge creation. 

One reason why the impact of the organizational knowledge 
creation approach on construction companies will be crucial 
is that it supports high level coordination between human 
and computer. The second strength of this approach is that it 
will provide the well-organized environment for transmission 
of information and knowledge, as the prerequisite for the use 
of an object-oriented approach in the integration of informa-
tion and knowledge. This will remove current poorly coordi-
nated transfers of information and knowledge between the 
various organizations. The environment will also provide 
more flexible decision making process among all critical 
design and planning functions. Thus organizational knowl-
edge creation in building construction should be promoted 
to innovate construction industry.

Construction Innovation by Technology and Knowledge 
Fusion

To investigate the future strategy to innovate construction 
industry, it is important to introduce a structured way. Origi-
nally technology and knowledge fusions support a high level 
of coordination among process, organization and product. 
The systemic approach will provide a well-defined environ-
ment for the effective strategy for exploitation of the infor-
mation technology to promote technology and knowledge 
fusions.

Management of technology by an integrated production 
system

Management of technology is defined as reorganization of 
potential construction technologies to efficiently resolve 
some of the difficulties associated with market demands for 
low cost and high standard and with increasing competition. 
Since construction technologies have been developed and 
stocked as individual or elemental technology to solve spe-
cific problems in general. However they are efficient as tech-
nology itself, inappropriate combinations of those technolo-
gies introduced by individual and insufficient investigations 
often cause contradictions and complexities in construction 
stages, resulting in losses of time and expense. Therefore 
organizationally integrated subsystems to simulate and 
define an optimal construction system as a best mixture of 
enable technologies are relevant. 

In CIC concept, the construction system has been illustrated 
as a site automation system known as SMART system. The sys-
tem is a portion of strategy for construction innovation that 
covers construction technologies for super high-rise build-
ings including automated transportation system of prefabri-
cated components, jacking-up systems of operating platform 
and real-time monitoring of simultaneous production pro-
cesses with various machines.

However higher sophistication of an automated construction 

INNOVATIVE CONSTRUCTION TECHNOLOGIES

30 April 2022  •  Constrofacilitator



system is implemented, economical changes in construction 
market forces the technology to be modified either to reduce 
automation level of the construction system or to seek an 
alternative construction system based on other concept. The 
former approach is to restrict applications of automation 
areas to adjustment of transportation machines that are diffi-
cult in manual control The later approach is to focus on mate-
rial transportation system and its control system by intensive 
utilization of network, database, monitoring and control sys-
tems. A systemic strategy is currently undertaken to explore 
and to combine the both restructuring and alternative 
approaches to be a new paradigm of physical construction 
system from a viewpoint of technology management. 

Integrating engineering hardware and management soft-
ware composes the physical model of proposed construction 
system. The hardware system is consists of three physical engi-
neering subsystems: (1) Construction plant system for super-
structure to systematically incorporate transportation and 
assembly of prefabricated components and units with mini-
mized temporal facilities and, (2) Construction plant system 
for substructure to widely introduce mechanization technol-
ogy under simultaneous construction of superstructure and 
substructure, and (3) Site plant system to assemble compo-
nents and to supply as units for construction plants.

The software system organizes two complement manage-
ment systems: (1) Logistic management system that covers 
package planning and procurement of materials and labors, 
and (2) Production information management system that 
incorporates the functions of analysis, simulation, monitor-
ing and control with three plant systems. 

Among those subsystems, production information manage-
ment system is an integral part of the proposed construction 
system to adopt optimum information technology based on 
characteristics of construction plants to improve engineering 
efficiency as a total system. Another function of production 
information management system is to improve management 
efficiency by sharing production information with quality, 
cost, delivery, safety and environmental effects among partic-
ipants of the project via project database and network sys-
tems. Thus strategy in management of technology is set up to 
integrate construction technology and information technol-
ogy by subdivision and restructuring of physical construction 
systems from a viewpoint of production information man-
agement.

Management of product and process by concurrent and 
collaborative environment

The decision-making problems in a construction project 
often caused by precise subdivision of project processes and 
functions due to complexities and varieties in current con-
struction projects. Consequently ineffective integration's of 
information, knowledge and technology are found especially 
in early project stages. The process-to-process and function-

to-function information transmissions make decision-
making processes more complicated, which are recognized 
not only in internal project processes but also in external pro-
ject processes with participants of clients, design/engineering 
firms, constructors and suppliers. In case of large-scale con-
struction projects, a lot of time is spent to exchange informa-
tion among project participants through value engineering, 
construct-ability investigation based on incomplete detail 
design, and coordination with design documents and con-
struction drawings. Consequently early introductions of con-
struction knowledge and information in a form of concurrent 
design and construction planning function is important 

To realize the function, two types of process integration are 
required: (1) Horizontal integration in a project organization 
as a collaborative work environment among designers, engi-
neers and managers through optimal combinations of 
enable construction technology and information technology, 
and (2) Vertical integration in project processes as a concur-
rent work system among designers, engineers, constructors, 
fabricators and suppliers. The collaborative work environ-
ment in practice should be established as product design sys-
tem by integrated design and construction drawing using 
CAD and EDI technologies.

Figure 4. Functional View of 3D-CAD Based Production Information Management

The concurrent engineering environment for construction 
simulation should be established under production planning 
system using 3D-CAD systems with formalized build-
ing/construction information models by which various simu-
lation systems are interactively utilized. The 3D-CAD applica-
tions should also be carefully investigated by considering 
efforts in data input and benefits by repetitive use of data. 
Currently product design and production planning are key 
issues towards total product and process innovation, and 
most of efforts should be undertaken in this direction with 
standardization of product and process models.

Management of organization by IT based knowledge man-
agement system

Recent innovation in business process engineering has pro-
vided an effective methodology to organizationally acquire, 
utilize and create useful knowledge associated with design, 
planning and management of construction projects. Origi-
nally IT applications to different levels of organization contain 
standardization of work flows and externalization of implicit 
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knowledge to be utilized as well-organized processes and 
explicit knowledge to improve total efficiency of the project 
processes 

Current IT-based applications to share information and 
knowledge among individuals, groups and organizations in 
construction projects are divided into four major functions: 
(1) Internet-based real-time monitoring systems to share mea-
sured data with structural performance, and transportation 
information of building materials among site engineers and 
supporting engineers in headquarters, branch office and 
institute of technology; (2) Web based information manage-
ment system to share information with construction prog-
ress, pending issues, and visual information of construction 
site, among clients, designers, engineers, constructors, fabri-
cators and suppliers; (3) Total project management system 
among different project blocks at site, and (4) Knowledge 
management system among same type of building projects 
such as high-rise condominium, hospitals and semiconduc-
tor factories that require specific engineering knowledge and 
technical information. 

Since management of organization aims to integrate project 
functions to realize the customer satisfaction with a construc-
tion project including quality assurance and performance 
assurance under requirements and constraints, optimal com-
bination of design, engineering, procurement, construction 
and maintenance systems by organizational knowledge man-
agement are necessary. Therefore, life-cycle management of 
information throughout feasibility study to maintenance and 
renovation should also be highlighted.

Management of Building Resources by Reuse and recycle 
Systems

Companies of in various fields have been raising emphasis on 
environmental programs. In the construction industry as 
well, companies are taking steps to reduce their impact on 
the environment. In Japan, new scheme has been created by 
the amendment of the low for production to effectively uti-
lize recyclable resources. The promotion in construction 
industry is performed as 3R (reduce, reuse, and recycle) activ-
ity. Two types of approaches have been undertaken to pursuit 
zero emission from a viewpoint of technology. One is an 
improved approach to pursuit for zero emission thorough 
development and applications of efficient construction tech-
nologies to realize the 4R(refuse, reduce, reuse, and recycle) 
program at project level. Another is an innovative and chal-
lenging approach thorough development of relevant mate-
rial recycle systems at company level, by introducing innova-
tive technologies such as biotechnology. We believe both 
approaches are necessary to relentlessly pursuit for zero emis-
sion in construction, by promoting the 4R program at project 
level. 

On the other hand, major innovative approach is posed on 
recycling of construction by-product. The major resource to 

be recycled in construction industry is concrete, which 
occupy about 40% of total materials used in whole Japanese 
industry. Amount of concrete waste estimated will exceed the 
demand capacity of road sub-base in near future, and capac-
ity of disposal facility will not be able to accept concrete 
waste.

To solve the problem, closed-loop concrete recycle system has 
been developed by introducing manufacturing technology. A 
heating and rubbing plant is settled to a construction site to 
reduce transportation of concrete waste caused by demoli-
tion of existing building. Using the plant, huge amount of 
decomposed concrete is divided to coarse aggregates, fine 
aggregates and pulverized materials that are recycled as recy-
cled concrete and soil improved materials for the construc-
tion project. The other innovative approach is illustrated as 
development and application of innovative structural materi-
als. Innovative structural materials include super high-
strength concrete, super high-tension steel, ultra fine-
grained steel so called ultra steel, and innovative composite 
materials represented by carbon fiber reinforced plastics. 
These innovative structural materials have feature of not only 
high-strength as twice as ordinal concrete and steel, but high 
durability as twice as ordinal concrete and steel, high rigidity 
and high corrosion resistance. Thus innovative structures 
using innovative structural materials make their lifetime lon-
ger and reduce amount of materials by developing non-
welding joint between building components which allow 
them to be reused. The buildings designed by innovative 
structural systems can be viewed as sustainable buildings. 
Our target is to develop innovative structural system using 
innovative structural materials and also to develop structural 
health monitoring and self-repairing technologies which are 
to be required in realizing sustainable buildings.

In early 1980's, Shimizu had started a technology develop-
ment project to seek new structural materials toward 21st 
century which substitute steel products and re-bar. As a 
result, over 200 new ideas with new materials were identified 
including super high-strength concrete, fiber reinforced plas-
tics and carbon fiber reinforced plastics. Also several types of 
innovative structural systems and buildings were researched 
to adopt such new materials. 

Among such structural systems, space truss structure system 
was at first focused, because it has a simple structural system 
which can also make use of the feature of light-weight easily. 
The structure divides an external force into only axial forces of 
members. Secondary a mixed application of super high-
strength concrete and ultra steel is set up for a triple skeleton 
structure system. Triple skeleton structure system consists of 
three levels of skeletons according to renewal cycle time. The 
first skeleton is composed of seismic isolation system and 
high rigged core to be used for 100 to 200 years. The second 
skeleton is built by ordinal steel structure system with recycle 
oriented connecting mechanism such as ring-panel non-
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welding method to be reused every 50 years. The third skele-
ton is the most flexible skeleton by light steel structure system 
to be reused every 25 years. Thus the triple skeleton structure 
system is regarded as a sustainable building system with inno-
vative materials.

With the development of such innovative structure systems, 
mechanisms to secure structural health are also to be devel-
oped. Actually the needs for a structural health monitoring 
system for civil and building structures are emerging recently. 

The system intensively utilize sensors which are installed in 
civil and building structures. When earthquake or typhoon 
make stresses in building, sensor system installed in a build-
ing detects failures, defects and cracks and reports informa-
tion to a data center. The information is also transferred to 
designer, constructor and owner of the building to acknowl-
edge damages without manual inspections.

A structural health monitoring system using Freebased opti-
cal sensors is installed in a 12-story steel building. The build-
ing is equipped with several panel dampers made of low-
yielding steel panels. The panel dampers work as energy sinks 
to reduce the vibration response of the building when subject 
to a larger earthquake. The structural health monitoring sys-
tem is hence installed to ensure the structural integrity by 
monitoring the response of the building. FBG-based optical 
sensors employed for the system were newly developed to 
measure strain, displacement and temperature. The installed 
system was verified to function properly when careful tuning 
of the system was made.

In Japan, nanotechnology and material research-and-
development project team was installed in the bottom of the 
Council for Science and Technology, and the Ministry of Pub-
lic Management, Home Affairs, Posts and Telecommunica-
tions, the Ministry of Economy, Trade and Industry, the Minis-
try of Education, Culture, Sports, Science and Technology, 
and the Ministry of Land, Infrastructure and Transport are 
cooperating and promoting under initiative of Cabinet 
Office. Innovative structure material was taken up as one of 

the cooperation project, in which not only research and 
development are promoted through coalition among offices 
and ministries, but environmental consideration of demon-
stration in model projects, standardization as JIS, and collab-
orative support for commercialization and industrialization 
of innovative structural materials are to be undertaken.

The project schedule is settled for 5 to 7 years, including 
Research and development of a material utilizable over a 
short period of time, research and development of a new con-
nection part, research and development of material, connec-
tion, design and construction method, research and develop-
ment of a material utilizable over a long period of time, and 
structural health check and monitoring. Also the experiment 
in an actual proof models are planned for buildings and 
bridges. Innovative materials and methods will reduce the 
time and cost of construction and greatly extend facility per-
formance, functionality, aesthetics, affordabil ity, 
sustainability, and responsiveness to changing business 
demands. Reviewing past development of innovative tech-
nologies, new building systems and structural systems have 
been realized by development and utilization of innovative 
structural materials such as high strength steel, high-strength 
concrete and carbon fiber reinforced plastics. Future automa-
tion technologies and information technologies will also well 
depend on the development of new structural systems by 
innovative materials.

Conclusion

For future construction industry, technology and knowledge 
fusions are key methodologies. To promote technology and 
knowledge fusions, information technology should be 
viewed as key technology for project-based construction 
firms. Introduction of advanced IT systems are well depend 
on the levels of fusions among information technology and 
construction technology. Also efficiency of IT systems 
depends on the clear definition of engineering and manage-
ment functions of the project. Among such applications, com-
munication systems based on Intranet using web groupware 
for project management are widely utilized to share informa-
tion and knowledge that imply future directions of IT-based 
knowledge management methodology. 

To introduce effective IT systems to project level innovations, 
IT strategy should be carefully investigated from systemic 
viewpoint to utilize concurrent and collaborative environ-
ment for product and process management, an integrated 
production system for production technology management 
and organizational knowledge management system for orga-
nization management.

Also technology and knowledge fusions require implementa-
tion of prototype systems continuously to be adapted 
advanced technologies to actual construction projects such 
as development of SMART system, maintenance of clear 
strategy promoted by top management such as computer 

Figure 5. Future Directions of Construction Technologies
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integrated construction, and fusions of new production sys-
tems and new business systems toward a industry fusion. 

National development program of innovative technologies 
with a dream needs to be created for economic revitalization. 
Technology innovation and economic revitalization through 
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active promotion of cooperation among industry, academia, 
and government. Construction industry contributes to the 
improvement of global environment of the future generation 
in cooperation with other industries, academia and govern-
ment.

Regina tech startup debuts new proactive safety 
software

egina tech startup Betterworks 

RTechnologies debuted a new 
s a f e t y  a s s e s s m e n t  t o o l 

Wednesday that aims to streamline the 
way construction sites analyze workers’ 
safety risk.

Vergo, standing for “video ergonomics” 
is an AI-powered software that founder 
and president Christian Browne sees 
replacing current technologies geared 
toward safety evaluations.

The project was developed in partner-
ship with Innovation Saskatchewan and 
the Saskatchewan Construction Safety 
Association (SCSA) as part of this 
year’s innovation challenge grant pro-
gram.

Browne gave a demo of Vergo’s soft-
ware, which allows users to upload 
video of workers preforming tasks on 
site, to be processed and returned with 
a detailed risk assessment report within 
minutes.

The AI tracks the subject’s body move-
ments and joint angles, allowing the re-
port to pinpoint behaviours that could 
lead to workplace injuries on a high-to-
low risk scale.

The software’s AI uses the Rapid Entire 
Body Assessment tool, considered to 
be the international standard in safety 
evaluation. It largely assesses for po-
tential musculoskeletal injury, which 
Browne said is currently a leading work-
place safety concern.

“The cost of these injuries is astronomi-
cal,” said Browne. “And more impor-
tantly, it negatively affects the lives of 
millions of workers and their families.”

For SCSA board chair Errol Fisher, who 
pointed out that Saskatchewan’s con-
struction workforce is anticipated to ex-

pand by 10 per cent in 2023, this type of 
technology could play a vital role.

“Part of finding and retaining skilled 
workers is injury prevention,” said 
Fisher.

Vergo doesn’t require any wearable de-
vices and provides data before poten-
tial injuries occur, which Browne said 
sets it apart from other programs on the 
market.

“You’ll be able to clearly identify risks 
before they become a problem on the 
worksite,” said Browne.

It also allows for more regular safety as-
sessment at a lower cost in both time 
and money, with minimal disruption to 
worksites.

Browne said the consultation process 
largely spoke to construction leaders, 
but the software could be utilized in al-
most any workplace scenario con-
cerned with ergonomic improvement.

“Not just the construction industry but 
manufacturing, health care …” said 
Browne.

Innovation Saskatchewan issued this 
year’s challenge in June, asking tech 
startups to work on creating safer 
workplaces in construction.

The winning company selected is pro-
vided a $10,000 grant to develop its 
pitched product, during a 16-week win-
dow with the challenge’s partner.

For Vergo, Browne felt that the opportu-
nity to work directly with the SCSA and, 
ultimately, Vergo’s end-users was very 
beneficial to development.

“One of the real goals of this was to con-
nect us with industry,” said Browne. 
“And we’re excited to continue those 
partnerships.”

Browne said the new tech is slated to be 
offered on a subscription basis for us-
ers. But first Vergo is seeking industry 
collaborators in the province to take 
part in a pilot period, before the soft-
ware launches fully.

“We want to be able to do some reliabil-
ity testing from clients and end users,” 
said Browne.

Source: leaderpost.com
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