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Figure 1: NASA-style control room designed to deliver major construction and infrastructure projects. The aim is for AEC
professionals to get access to project data including performance metrics, 2D GIS and 3D BIM over the Internet with ease.

ABSTRACT
A vast majority of construction projects end up being delayed
and significantly over budget. It is especially common on large
infrastructure projects where progress is difficult to measure across
multiple sites and contractors. In this case study, we present a
novel NASA-style control room which is designed to visualize 2D
and 3D project information on construction sites. Thanks to the
cloud-based nature of its constituent parts, it enables remote project
management and progress tracking with the aim of making the
construction industry faster and more efficient.
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1 OVERVIEW
Construction can often be marred with delays, omissions and over-
runs. For instance, High Speed Rail 2, the largest infrastructure
project in Europe, was budgeted to cost some £56bn in 2015, £80bn
in 2019, and the latest figures estimate over £106bn [Atkins 2020].
There, the cost increase was reportedly due to factors such as scope
changes, ground conditions and “optimism bias” which are not dis-
similar to the issues surrounding most capital projects worldwide.

Therefore, in line with the UK Government Industrial Strategy
Construction Sector Deal, the aim of the architecture, engineering
and construction (AEC) Production Control Rooms is to improve
the performance of construction with better, more efficient and
proactive rather than reactive project management. As outlined in
Fig. 1, this system is designed as a scalable and repeatable ‘plug-and-
play’ construction management and digital twin platform which
combines existing state-of-the-art technologies such as 3D Repo
based on Unity3D [Friston et al. 2017] that is connected via an
online interface accessible from construction sites but also from
clients’ offices.
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2 TECHNICAL INTEGRATIONS
The latest advancements in Web3D technology specifically target-
ing the construction sector [Doboš et al. 2018; Friston et al. 2019]
enable interactive visualization of complex 3D Building Informa-
tion Modeling (BIM) files on web browsers. This, integrated with
business analytics tools such as Microsoft PowerBI and AirTable as
well as easy to use automation tools such as MS PowerAutomate
and Zappier using REST APIs provides a suitable solution for real-
time project management in the cloud. In our deployment, we have
also integrated 3D Repo with eviFile1 which is an evidence-based
process management platform to control progress on the site. As
shown in Fig. 2 and Fig. 3, the entire setup is visualized as a selection
of rectangular views of the respective cloud platforms connected
via web browsers on MissionRoom2, which is a CAVE-like system
popular with linear infrastructure projects especially in the rail and
highway sector in the UK.

3 BENEFITS REALIZATION
The target audience for our technology are clients, planners, site
managers and engineers in need of project performance and produc-
tivity tracking. These stakeholders can for the first time objectively
compare what was planned versus what has been delivered. The
main benefits include:
• Improvement in collaboration, communication and visibility be-
tween construction joint-venture partners, headquarters and
clients;

• Improvement in productivity, quality and performance through
better visibility and forecasting (per-project control room);

• Improvement in resource allocation, project management and
waste reduction;

• Improvement in information sharing within and between project
delivery partners and supply chain;

• Identification of new business and delivery models that shape
and help disseminate efficiency methods to the supply chain.
Based on the experience of Mace, our target impact covers: i)

25% increase in planned percentage complete (tasks completed vs
planned); ii) 50% more information covered in the same meeting
duration; and iii) 40% less time required by planners awaiting con-
text, i.e. hours it took before on average. However, these benefits
are yet to be realized over prolonged periods of time.

4 CONCLUSIONS
In this case study, we have examined the integration and real-life
benefits of utilizing Web3D technologies specifically in the con-
struction sector. By combing the state-of-the-art advancements in
web-based rendering with off-the-shelf business analytics technolo-
gies we are able to utilize 3D BIM models not only during design
stages of a project but also bring the benefits of progress tracking
and performance measurement to the site environment. The next
steps for us are to deploy this solution across multiple projects over
long periods of time in order to compare and contrast the process
improvement benefits in different project environments.

1https://evifile.com
2https://missionroom.com

Figure 2: Large Mission Room used to explain the latest
project progress to a group of AEC professionals in 3DRepo.

Figure 3: Mini control room on a desktop connected via the
Internet. This setup is especially useful for remote working.
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