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The 2019 Infrastructure Yearbook is a Bentley Systems publication that showcases the
extraordinary work of Bentley users who have participated in the Year in Infrastructure 2019 
Awards program. For information about how to enter your innovative project for consideration in 
the next Year in Infrastructure Awards program or for additional information about this program,
visit yii.bentley.com/awards.

The digital version of the 2019 Infrastructure Yearbook and digital versions of the yearbook from 
previous years are available for viewing or download at www.bentley.com/yearininfrastructure. 

Browse Bentley’s user project profi les at www.bentley.com/projects, where many of 
the projects nominated in Bentley’s annual Year in Infrastructure Awards program are 
featured. Through these portfolios of exemplary project achievements, Bentley shares 
innovative best practices of the engineers, architects, constructors, geospatial professionals,
and owner-operators who advance the world’s infrastructure. 

Bentley’s mission is to provide innovative applications 
and services for the enterprises and professionals who 
design, build, and operate the world’s infrastructure – 
advancing both the global economy and the environment for 
improved quality of life. 
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Bentley Systems’ 2019 Infrastructure Yearbook celebrates the outstanding accomplishments of 
Bentley software users who design, build, and operate the world’s infrastructure. It highlights 
more than 570 remarkable projects nominated in the Year in Infrastructure 2019 Awards 
program. Each project demonstrates the vision and talent of infrastructure professionals who have 
applied innovative strategies to achieve significant digital advancements for improved project 
delivery and asset performance.

Underlying these advancements are Bentley’s “Project Playbooks” of infrastructure engineering 
software. Leveraging Bentley’s applications and iTwin cloud services, project teams from around 
the world have developed advanced digital workflows for infrastructure design, simulation, 
construction modeling, and asset performance modeling. The engineers, constructors, and 
owner-operators behind these exceptional projects have demonstrated going digital can 
deliver quantifiable improvements in project delivery and asset performance.

Among the projects featured in this edition of the Infrastructure Yearbook are a highway 
interchange project in Shenzhen, China that leveraged iTwin Services to create a project digital 
twin for real-time collaboration and streamlined interdiscipline coordination; the Thames Tideway 
East Tunnel, which needed to deliver 10 kilometers of tunnels running 70 meters beneath 
central London; and a four-lane highway that runs along undulating terrain, and through existing 
communities and protected reserves in Sarawak, Malaysia. These projects play an instrumental 
role in advancing the world’s economies, sustaining the environment, and improving quality 
of life for all.

The 2019 Infrastructure Yearbook is a Bentley Systems publication that showcases the
extraordinary work of Bentley users who have participated in the Year in Infrastructure 2019 
Awards program. For information about how to enter your innovative project for consideration in 
the next Year in Infrastructure Awards program or for additional information about this program,
visit yii.bentley.com/awards.

The digital version of the 2019 Infrastructure Yearbook and digital versions of the yearbook from 
previous years are available for viewing or download at www.bentley.com/yearininfrastructure. 

Browse Bentley’s user project profi les at www.bentley.com/projects, where many of 
the projects nominated in Bentley’s annual Year in Infrastructure Awards program are 
featured. Through these portfolios of exemplary project achievements, Bentley shares 
innovative best practices of the engineers, architects, constructors, geospatial professionals,
and owner-operators who advance the world’s infrastructure. 

Bentley’s mission is to provide innovative applications 
and services for the enterprises and professionals who 
design, build, and operate the world’s infrastructure – 
advancing both the global economy and the environment for 
improved quality of life. 
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About the  

 YEAR IN INFRASTRUCTURE    
 AWARDS PROGRAM
The Year in Infrastructure Awards program has recognized 
more than 3,700 of the world’s most outstanding infrastructure 
projects since its inception in 2004. Its goal is twofold: to 
advance innovation and best practices in engineering, design, 
construction, operations, and project delivery, and to celebrate 
the extraordinary work of the organizations that help advance 
the world’s infrastructure.

The projects nominated for the Year in Infrastructure Awards 
are submitted by Bentley’s global community of software users. 
The submissions are judged by a panel of independent industry 
experts to determine the finalists in each category from over 
570 project submissions from more than 50 countries.

Representatives of the user organizations named as finalists 
present their projects before the jurors, press, and attendees 
at Bentley’s Year in Infrastructure Conference. The category 
winners and special recognition award winners are announced 
during an awards ceremony and gala at the culmination of the 
Year in Infrastructure Conference. 

Each of this year’s 
nominated projects is 
presented in the 2019 

Infrastructure Yearbook. 

Searchable digital versions of the 
Infrastructure Yearbooks are available at  

www.bentley.com/yearininfrastructure.

Projects named as award finalists 
and winners are featured in 

User Project Profiles, available at 

www.bentley.com/projects.

Watch the recorded winning and finalist 

project presentations at 

yii.bentley.com/award-finalists.
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2019 Year in Infrastructure Awards Winners
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KEYNOTES  I  ACCELERATE  I  DIGITAL ADVANCEMENT ACADEMIES  I  INDUSTRY FORUMS  I  EXECUTIVE SUMMITS

OCTOBER 21 – 24, 2019  I  MARINA BAY SANDS  I  SINGAPORE

This annual gathering of leading executives in the world of infrastructure 
design, construction, and operations is the premier forum for addressing 
current priorities and opportunities that shape the future of infrastructure 
delivery and operations. Attendees hear from industry thought leaders, 
engage in forums and discussions, view demonstrations of innovative 
technologies, and learn about industry trends and best practices. 
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NEW ACCELERATE DAY

ACCELERATE Day Sessions

For the first time at a Year in Infrastructure Conference, a single day was 
set aside for attendees to meet with product managers and learn about 
advancements in Bentley software. Billed as a step-by-step guide to the 
CONNECT Edition, ACCELERATE Day featured 23 half-day sessions, 19 
applications, and 35 hours of content. These sessions focused on the latest 
enhancements and key capabilities of Bentley software with the goal of 
improving users’ mastery. 

More than 1,500 Year in Infrastructure attendees took part and learned 
how an open modeling environment advances collaboration to produce 
multidiscipline deliverables from any application. Product experts 
demonstrated how Bentley’s open engineering analysis and simulation 
applications iterate on various scenarios to achieve the most appropriate 
solution, not only for the initial design, but also for subsequent interventions 
and capital improvements to infrastructure assets.

ACCELERATE Day also put the spotlight on Bentley’s project delivery offerings, 
which enable multidiscipline engineering and design teams to collaborate 
and streamline workflows for improved project outcomes. Participants had 
the opportunity to engage with Microsoft HoloLens and 4D visualization 
to manage construction workflows and improve project planning and risk 
containment. The result ensures safety throughout the lifecycle of the project, 
from conception to handover.

Lastly, Bentley’s asset and network performance offering sessions provided 
infrastructure owners insight on how to improve reliability and resilience to 
optimize total cost of asset ownership.

OpenRoads OpenBridge OpenSite

OpenBuildings OpenRail STAAD

OpenPlant PlantSight PLAXIS

Bentley Substation OpenUtilities OpenCities

OpenFlows ProjectWise AssetWise

SYNCHRO MicroStation ContextCapture

iTwins
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Digital Advancement
The Academies session on Digital Advancement guided learners 
through key factors in digitalization that help formulate a better 
information management strategy and realize better value from assets. 
Participants discovered how to define objectives for organization 
management, how to optimize asset information requirements, 
and how to ensure whole-lifecycle collaboration with the master 
information delivery plan and BIM execution plan.

Construction
The Academies session on Construction provided insight into how 
Advanced Work Packaging and WorkFace Planning, augmented with 
constraint management, data analytics, and 4D scheduling, provides 
the foundation for the transition to digital twins. 

Constructioneering
The Academies session on Constructioneering, in partnership with 
Topcon, provided opportunities for industry professionals to learn best 
practices for the digital construction process. Participants learned how 
to simplify workflows, from planning through operations, optimizing 
digital insights to improve efficiency and construction execution.

Digital Advancement Research
The Academies session on Digital Advancement Research provided 
insight into some of our research engagements with government, 
university, and industry visionaries around the world. These research 
collaborations generate innovative solutions for the future needs of 
infrastructure industries. 

Process Industries
The Academies session on Process Industries, in partnership with 
Siemens, acted as a catalyst of change for digitally enabled workflows 
for new or existing assets. Led by industry experts, participants learned 
how to develop an effective digital approach for project delivery and 
asset operations throughout the asset lifecycle.

Reality Modeling
The Academies session on Reality Modeling focused on data capture 
best practices and leveraging reality data in industry workflows to 
help engineers deliver faster and more optimal designs and owners to 
effectively inspect and maintain their assets. Participants discovered 
innovations that streamline capture-to-consumption workflows to add 
accurate real-world digital context to infrastructure assets. 

Digital Advancement Academies sessions facilitate open and collaborative discussions about challenges and successes in the built 

environment to support a digital strategy that addresses the whole asset lifecycle. Sessions help stakeholders fully understand the digital 

processes, standards, and deliverables necessary for successful outcomes. The six featured sessions at the Year in Infrastructure 2019 

Conference addressed digitalization issues across infrastructure industries. 

Digital Advancement Academies



10

Corporate Keynote
CEO Greg Bentley and Guests
Greg Bentley kicked off the Year in Infrastructure 2019 keynotes with a 
presentation titled “Digital Twins: Advancing BIM and GIS to 4D.” He told 
the audience of more than 1,500 that the evolution from 2D CAD, 2.5D GIS, 
and 3D BIM has set the stage for the next going digital advancement—4D 
digital twins, with the fourth D being the dimension of time. While the 2D 
and 3D deliverables of those earlier advancements are still important, they 
are static deliverables and rarely kept up to date after the initial design phase 
is complete. 4D digital twins, however, can remain “live” and evergreen over 
the lifecycle of the infrastructure asset, providing valuable insights about 
how a project or asset will behave over time. 

Greg gave examples of key characteristics that comprise a 
4D digital twin:

•  Digital Context—reflecting the actual current physical condition of 
a site or operating infrastructure asset, as captured through reality 
modeling and/or outputs of Internet of Things sensors;

•  Digital Components—the intelligent elements found within a BIM 
model or as classified from a reality model through machine 
learning processes;

•  Digital Chronology—the 4D time element, which may include the 
recording and synchronization of changes made over time to a project 
or asset, visualization of construction sequences over time, or the 
predictive analytics of asset performance over time. 

Greg also announced the creation of the Digital Cities group, the newest 
Product Advancement group at Bentley Systems, as well as the acquisition 
of two companies—Citilabs for vehicular traffic modeling and simulation, 
and Orbit GT for mobile mapping solutions.

In keeping with the theme of digital twin advancements, the 
keynote continued with a series of conversations with Bentley users 
discussing how digital twins are driving their going digital strategies. 
These included:

•  Greg’s conversation with Sada Iyer, VP of projects and 
engineering at Shell, about Shell’s use of digital twin technology 
on capital projects;

•  Kaushik Chakraborty, Bentley regional executive for Asia South 
and Southeast Asia, who spoke with Nikhil Jose, project lead 
for Larsen & Toubro, about a dedicated freight 
rail corridor in India;

•  Brian Middleton, Bentley regional executive for Australia-New 
Zealand, who heard from Paul Murphy, GHD principal, technical 
and technology leader, about GHD’s use of ProjectWise to create 
standard digital workflows to support their digital twin ambitions;

•  Chris Liew, Bentley regional executive for Asia North, and 
Chengguo Cai, chairman of Shenzhen Expressway Engineering 
Consultants, showing how they used iModelHub and 
iTwin Services for a complex highway interchange project in 
Shenzhen, China.

The full keynote presentation is available for on-demand viewing at 
YII.BENTLEY.COM

http://www.yearininfrastructure-digital.com/yearininfrastructure/year_in_infrastructure_2019/TrackLink.action?pageName=10&exitLink=http%3A%2F%2FYII.BENTLEY.COM
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Guest Keynote 

Special Presentation

Dr. Ayesha Khanna—Smart Cities and the AI Revolution
Dr. Ayesha Khanna, co-founder and CEO of ADDO AI, an artificial intelligence solutions firm, 
and a strategic advisor on artificial intelligence, smart cities, and fintech to leading corporations 
and governments, delivered the Wednesday guest keynote. She spoke about the increasing 
urbanization of populations around the world and how AI can help those urban environments 
become more sustainable and livable. Khanna explained the importance of starting with the 
problem rather than starting with technology and gave an example of a mobility-as-a-service app 
that aggregated all the possible modes of transportation in a city and used AI to customize a route 
through all those modes that met the needs of an individual. 

Dr. Khanna’s presentation is available for on-demand viewing at YII.BENTLEY.COM

Dr. Nabil Abou-Rahme, Bentley Chief Research Officer, 
and Alison Watson MBE, CEO of Class of Your Own
Nabil Abou-Rahme spoke with Alison Watson about “Design Engineer Construct” (DEC), a 
program that enables high school age students in the U.K. to gain real-world experience working 
with the latest technology to learn about engineering as a potential career choice. In her talk, 
she announced the new program “DEC for the World’s Infrastructure,” which will expand the 
program to reach students in countries around the world. The highlight of the presentation was 
a video that showed four high school teams competing in the DEC Hyperloop Challenge that 
was held in London in the spring of 2019. The winning team of students from the Drummond 
School in Edinburgh—whose prize was a trip to Singapore to attend the Year in Infrastructure 
Conference—presented their winning design of a hyperloop station in Singapore immediately 
following the presentation in the Technology Pavilion. 

To view this special presentation, visit YII.BENTLEY.COM

http://www.yearininfrastructure-digital.com/yearininfrastructure/year_in_infrastructure_2019/TrackLink.action?pageName=11&exitLink=http%3A%2F%2FYII.BENTLEY.COM
http://www.yearininfrastructure-digital.com/yearininfrastructure/year_in_infrastructure_2019/TrackLink.action?pageName=11&exitLink=http%3A%2F%2FYII.BENTLEY.COM
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Keith Bentley, Founder and Chief 
Technology Officer, Bentley Systems
Keith Bentley answered the key questions industry professionals 
need to know about digital twins, discussing how the technology 
can help make an impact on their infrastructure projects. He talked 
about what digital twins are, what value they bring, what to consider 
when deploying digital twins, and what the industry can expect next. 
By explaining how Bentley Systems sees value in digital twins, Keith 
showed that the industry can be agile and work within the cycle of 
build, measure, and learn.

Keith also discussed how industry professionals can create a digital 
twins execution plan, focusing on a two-year plan to close the gap 
between those who use digital twin workflows and those who don’t. 
He explained there are a few simple things that everyone can do, 
highlighting how Bentley’s iTwin Services make it easier to gather and 
use design insights from a digital twin. And, while digital twins are 
always changing, Keith said he believed digital twins may soon include 
innovative machine learning applications.

Keith Clarke, Chairman, 
Forum for the Future
Keith Clarke discussed how the infrastructure industry is 
transforming as a result of advancing technology and managing 
global climate change. He estimated that USD 30 trillion will 
need to be spent on infrastructure by 2030 to support the global 
population. This infrastructure includes housing, buildings, 
transportation, and utilities. The challenge, Clarke explained, 
is developing this necessary infrastructure while working to 
decrease the world’s carbon footprint. Clarke said adapting to 
change is easy as the infrastructure industry has been doing it 
successfully for years as the technology has gotten better. The 
hard part is transforming how we think and work. 

The industry, he said, needs to balance the need for infrastructure 
to accommodate the population growth as well as curb carbon 
emissions. Clarke said that to avoid falling behind, all infrastructure 
organizations need to start thinking about the effects of building 
and developing on the global climate, especially for the most 
vulnerable populations. And, while the infrastructure industry 
alone cannot stop global climate change, a lack of urgent action 
guarantees failure. Clarke concluded that we already have the 
means with advancing technology. Now, it is about doing what is 
right for the planet.

Technology Keynote
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Buildings and Campuses Forum
The Buildings and Campuses Forum discussed the impact that the Internet of 

Things is having on the performance and useability of buildings. We used a 

railway station as an example to discuss the challenges of delivering world-

class architecture, yet satisfying the operational requirements. Also highlighted 

were the benefits that pedestrian simulation provides to design, and how to 

use digital twins to improve operational performance. 

Digital Cities Forum
The Digital Cities Forum provided insight into how an open, connected data 

environment is rapidly changing our cities and how technological adoption 

is making real-world differences. The Digital Cities Forum explored how 

connected systems and integrated workflows are now a reality.

Industrial Infrastructure Forum
The Industrial Infrastructure Forum offered a unique opportunity to hear from 

users with presentations and panel discussions that explored the potential 

use and benefits of digital twins across oil and gas, process manufacturing, 

and mining industries.

Rail and Transit Forum
Rail and Transit continues to be the fastest-growing transportation sector. 

The forum explored how OpenRail is moving beyond BIM to realize the 

benefits of using digital twins for owner-operators and their supply chains.

Roads and Bridges Forum
The Roads and Bridges Forum presented an opportunity to network with 

peers and learn from industry leaders on how their firms are implementing 

some of latest industry trends.

Energy and Water Utilities Forum
The Energy and Water Utilities Forum explained how utilities are embracing 

new digital twin technologies to prepare for changing consumer behaviors and 

to address challenges around sustainability, resilience, and decentralization.

In its third year, the Technology Pavilion was where more 
than 1,500 Year in Infrastructure attendees congregated 
to see live technology presentations and engage in 
interactive discussions with representatives from 
Bentley’s strategic partners – Atos, Microsoft, Siemens, 
and Topcon – as well as Bentley product experts and 
thought leaders representing Bentley Institute. Open 
throughout the conference, the newest additions to the 
pavilion were Bentley demo pods that featured some 
of Bentley's most innovative applications, including 
AssetWise, Bentley Substation, OpenCities, OpenFlows, 
PlantSight, PLAXIS, and SYNCHRO. The pavilion included 
a theater, a station to try Microsoft’s latest HoloLens 
release, and a virtual reality cube. 

Infrastructure Asset 
Performance Summit
The Infrastructure Asset Performance Summit is a global 
meeting of leaders in asset performance who are seeking 
interactive discussions and strategies on digitalization 
and advancing asset performance, delivering safe, 
reliable, compliant, and cost-effective service. 

Project Delivery Summit
The Project Delivery Summit features thought leaders 
who will provide their take on emerging industry trends 
and how to capitalize on them. These leaders will explain 
how project delivery professionals can embrace the new 
and rapidly changing going digital landscape.

Technology Pavilion

Executive Summits

Industry Forums
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At the conclusion of the Year in Infrastructure 2019 Conference, 18 category 
awards and eight special recognition awards were presented during an 
evening gala and ceremony. These outstanding projects by users of Bentley 
software exemplify extraordinary contributions to advancing infrastructure and 
improving quality of life around the globe.

The annual invitation-only Media Day event opened the Year in Infrastructure 
Conference, bringing together 133 trade and industry press members from 25 
countries. Chief Marketing Officer Carey Mann and Senior Director of Public 
Relations, Brand and Content Services Robin Robertson welcomed the attendees 
with a breakfast and networking session that kicked off the conference. 

Chief Executive Officer Greg Bentley made several important corporate 
announcements, including two acquisitions: Orbit Geospatial Technologies (Orbit 
GT) and Citilabs. Orbit GT advances mobility digital twins through the application’s 
automated mobile mapping workflows, while Citilabs’ CUBE simulations help 
users with predictive transportation scenarios or digital chronology. 

Bentley’s Chief Product Officer Bhupinder Singh presented details surrounding 
new iTwin cloud services for infrastructure engineering digital twins. Greg 
Bentley and Ray O’Connor, CEO of Topcon Positioning Systems, concluded the 
press conference by announcing a joint venture called Digital Construction 
Works. DCW provides digital automation, integration, and “twinning” services 
around a portfolio of fit-for-purpose software and cloud services from Topcon, 
Bentley, and other software vendors.

Interactive industry briefings followed the executive presentations on the 
following sectors – project delivery, road and rail, utilities and government, and 
the oil and gas/process and power industries. During these sessions, Bentley’s 
industry marketing directors and other Bentley executives discussed some of the 
year’s most extraordinary projects, detailed through supporting Advancement 
Insights that illustrated how these infrastructure organizations used Bentley 
applications to reach their ROI and schedule goals. 

Media Day concluded with press interviews featuring representatives from the 
organizations that had projects selected as finalists in the Year in Infrastructure 
2019 Awards program, as well as one-on-one interviews with Bentley executives. 

Media Day

The Year in Infrastructure Awards Gala
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WINNER’S QUOTE

The BIM methodology used in our project 
follows the digital twin approach. The 
visibility and insight that it enabled allowed 
us to significantly change the way in which 
we deal with the design and management of 
infrastructure work. 

Daniela Aprea, BIM Manager, Italferr S.p.A.
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Winners of Bentley’s 
Special Recognition 

Awards were selected 
by the jurors from 

the finalists’ projects 
and other exemplary 

nominations. The Special 
Recognition jury evaluates 

these submissions and 
acknowledges the projects 

that most advance their 
respective fields of 

infrastructure. These 
projects represent the 

excellence and innovation 
that is emblematic of 

Bentley’s mission of 
advancing infrastructure. 

The project achievements 
transcend the narrower 

focus of individual 
Year in Infrastructure 

category awards.

AWARDS
RECOGNITION

SPECIAL
Going Digital: 
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Advancing Construction Industrialization through Digital Twins

Heilongjiang Construction High-Tech Capital Group Co., Ltd. 

Digital Application in Heilongjiang Construction Industry Modernization Demonstration Park  I  Harbin City, Heilongjiang, China 

Covering 1.26 million square meters, the Heilongjiang Construction Industry Modernization Demonstration Park is a prefabrication industrial building project 
aimed at transforming traditional construction in Heilongjiang province into an environmentally, green economic industry. The CNY 3.6 billion project required 
multiple, dispersed participants to collaborate on a tight planning, design, and construction timeline. 

The project team implemented a coordinated 3D BIM strategy and industrialized project delivery using a digital twin, establishing an open, connected data 
environment. Using ProjectWise and Bentley’s integrated 3D digital applications—including OpenRoads ConceptStation and OpenBuildings Designer—
shortened design time by five days and cost evaluation time by 80%. ContextCapture helped generate an accurate 3D reality model, improving earthworks 
measurements and calculations by two times. Working in Bentley’s connected data environment saved CNY 4.5 million in construction costs and provided a 
complete lifecycle asset management solution. Project Playbook: ContextCapture, LumenRT, MicroStation, Navigator, OpenBuildings Designer, OpenRoads, 
ProjectWise, ProStructures, STAAD

Going Digital: SPECIAL RECOGNITION AWARDS



19

Heilongjiang Construction High-Tech Capital Group Co., Ltd. 

Digital Application in Heilongjiang Construction Industry Modernization Demonstration Park  I  Harbin City, Heilongjiang, China 

Going Digital: SPECIAL RECOGNITION AWARDS
Advancing Digital Workflows through Digital Twins

Mott MacDonald/SYSTRA Working with Balfour Beatty/VINCI Joint Venture

High Speed Two Sectors N1 and N2 Main Works Civil Contract  I  Birmingham, County North Sectors, United Kingdom

High Speed Two Ltd.’s railway route from London to Birmingham (HS2 Phase One) will increase capacity and reduce journey time from 1 hour 24 minutes to 
45 minutes. The GBP 4 billion project is 230 kilometers long with 53 tunnels and 74 kilometers of cuttings. Working on behalf of Balfour Beatty VINCI Joint 
Venture, Mott MacDonald SYSTRA is developing the Stage 1 design scheme for Area North, a 70-kilometer stretch with 320 primary assets and 550 sub-
assets. The project team is using model-based delivery to minimize drawing production.

Mott MacDonald SYSTRA has produced more than 4,000 models as the source of all information. Removing drawing production during the design phase 
has dramatically reduced program time and cost while improving collaboration and engagement. Made possible by Bentley’s BIM technology and a 
connected data environment based on ProjectWise, this approach has succeeded in achieving behavioral changes and skills development among project 
stakeholders. Project Playbook: OpenBuildings Designer, gINT, iModelHub, MicroStation, Navigator, OpenBridge, OpenRail, OpenRoads, Power Rail Track, 
ProjectWise, SYNCHRO 
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CCCC Water Transportation Consultants (WTC) Co., Ltd.

SAPT Automatic Container Yard and Housing Project in Pakistan  I  Karachi, Sindh, Pakistan

CCCC Water Transportation Planning Design Institute was tasked with constructing engineering assets for a port in Sindh, Pakistan. The estimated USD 90 
million project covers 30 hectares and includes automated container yards, auxiliary buildings, railways, and other supporting facilities. The project team 
needed to follow strict requirements for construction quality and meet a tight timeframe while avoiding pipe network and civil foundation collisions.

To overcome challenges, team members applied a BIM model to establish all digital assets, laying a foundation for constructing the automated yard. 
MicroStation and OpenRoads Designer helped create the yard and road engineering models. OpenBuildings helped model the auxiliary buildings 
while OpenRail ConceptStation was used to design railways. Combining these models into a larger, project-wide BIM model improved collaboration 
by 35% and modeling efficiency by 30%. More than 300 collision points were detected, and the project cost is expected to be reduced by 5%. 
Project Playbook: LumenRT, MicroStation, Navigator, OpenBuildings Modeler, OpenRail, OpenRoads, ProjectWise, ProStructures, STAAD

Going Digital: SPECIAL RECOGNITION AWARDS
Advancing Economic Infrastructure through Digital Twins
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MCC Capital Engineering & Research Incorporation Ltd.

Henan Jiyuan Iron & Steel, 80MW High-Temperature Ultrahigh-Pressure Gas Power Generation 
Energy-Saving Renovation Project  I  Jiyuan, Henan, China

The owner-operator of an industrial waste gas recycling and reuse facility needed to replace a low-efficiency, medium temperature and pressure generator 
with an 80-megawatt, high temperature, ultra-high-pressure gas power generation unit. MCC Engineering and Research Incorporation provided engineering, 
procurement, and construction management services, while facing a tight timeline.

A connected data environment streamlined workflows and resolved design issues. OpenBuildings Designer helped develop an integrated 3D model, shortening 
design time to four months. OpenPlant and AutoPIPE optimized pipe design and analysis, improving design efficiency by five times, and SYNCHRO reduced 
the construction period by five months. The team built a sustainable power generation plant that lightens the load of North China’s power grid while reducing 
environmental impact. Project Playbook: AutoPIPE, Bentley Raceway and Cable Management, Bentley Substation, LumenRT, MicroStation, Navigator, 
OpenBuildings Designer, OpenPlant, OpenRoads, ProjectWise, ProSteel, ProStructures, SYNCHRO

Advancing Industrial Sustainability through Digital Twins
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Advancing Infrastructure Resilience through Digital Twins

Italferr S.p.A.

The New Polcevera Viaduct  I  Genoa, Liguria, Italy

After a bridge collapse in northern Italy, Italferr S.p.A. was tasked with designing a new viaduct. The structure will be a pivotal point for the city, county, and 
country’s transportation. The project team needed to use the same footprint as the original structure, measuring over 1,000 meters in length and consisting of 
19 steel-concrete spans. The EUR 202 million project also needed to follow a tight schedule. 

Italferr S.p.A. implemented a BIM model along with Bentley’s connected data environment based on ProjectWise. The project team used Bentley applications 
to create digital models of the terrain, road, civil works, and mechanical and electrical systems. Bentley applications helped reduce design costs and improve 
collaboration due to faster decision-making, more accurate calculations, and better management of revisions. Currently in the construction phase, the project 
is on schedule for a June 2020 completion. Project Playbook: Descartes, gINT, iModel.js, LumenRT, MicroStation, Navigator, OpenBuildings Designer, 
OpenRoads, ProjectWise, SYNCHRO

Going Digital: SPECIAL RECOGNITION AWARDS
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Advancing Urban Planning through Digital Twins

Going Digital: SPECIAL RECOGNITION AWARDS

Civil Engineering and Development Department, Hong Kong SAR Government and AECOM

The Digital Design for the Establishment of the Kwu Tung North, New Development Area  I  Hong Kong

The Hong Kong government decided to create new development areas (NDAs) to address long-term housing demands. AECOM Asia Co. was engaged as the 
planning, design, and construction consultant for the NDA in Kwu Tung North. The estimated HKD 100 million project will cover 4.5 square kilometers and will 
accommodate 119,600 people, becoming one of the most densely populated towns in Hong Kong.

The project team used ContextCapture and OpenBuildings Designer to create 3D spatial models for stakeholders. LumenRT helped conduct analyses to show 
a 360-degree view of design’s ability to withstand wind and seasonal weather. During design review, the team made about 10 significant and 50 minor design 
changes directly in the model. In 2018, the design was finalized. Project Playbook: ContextCapture, LumenRT, OpenBuildings Designer, ProjectWise
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Shenzhen Expressway Engineering Consultants Co., Ltd

Yan'gang East Interchange Project  I  Shenzhen, Guangdong, China

The east grade-separated engineering of Yan’gang was initiated to accommodate the convergence of four high-speed roadways. The complex network 
runs 10.5 kilometers in length, including 10 new ramps, 16 bridges, and eight tunnels and underpasses. Shenzhen Expressway Engineering Consultants is 
responsible for establishing a BIM methodology throughout the entire project lifecycle, and coordinating and managing the large volume of data, difficult 
construction works, and numerous design disciplines.

The team created a digital twin and analyzed several traffic relief and design schemes for an optimal design and construction plan. Bentley applications 
facilitated real-time collaboration and data access, identifying and proactively resolving over 60% of site problems to avoid construction delays. Using a digital 
twin, the team simulated virtual on-site construction to verify workflows and meet the 35-month construction schedule. Upon completion, the digital DNA 
can be seamlessly transmitted for complete lifecycle digital management. Project Playbook: ContextCapture, gINT, iModelHub, LumenRT, MicroStation, 
Navigator, OpenBridge, OpenRoads, Pointools, ProjectWise, ProStructures, SYNCHRO

Going Digital: SPECIAL RECOGNITION AWARDS
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Going Digital: SPECIAL RECOGNITION AWARDS

Águas do Porto, EM

H2PORTO Technological Platform for the Integrated Management of the Urban Water Cycle  I  Porto, Portugal

Águas do Porto delivers and collects an average of 50,000 cubic meters of water, serving almost 157,000 customers in Porto, Portugal. The city’s dense and 
complex hydraulic infrastructure and water resources drove the need for integrated management of the urban water cycle. The utility sought to create a 
technological platform, shifting the paradigm of water asset management toward a digital concept. Faced with integrating big data and models from numerous 
sources into a connected data environment, the company created the H2PORTO platform. 

The team used OpenFlows to incorporate data from more than 22 different sources to create a digital twin of the city’s water, wastewater, stormwater, and 
bathing water systems. Bentley’s applications facilitated seamless integration of all models, data sources, and intelligent sensors into a digital replica that 
enables forecasting, predictive performance, and proactive network maintenance and management. Since 2016, this digital transformation has improved 
pipe burst repairs by 8%, decreased water supply interruptions and malfunctions by an estimated 20%, and promoted sustainable asset planning strategies.
Project Playbook: OpenFlows, OpenFlows WaterGEMS
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WINNER’S QUOTE

This one is the most challenging and complex sports-
related projects that I’ve done. It demanded a world-
class 4D construction model to identify, resolve, 
understand, and communicate the project plan. The 
Chase Center’s 4D construction model established 
trust and confidence in the plan and provided a 
platform for alignment of a craft workforce of over 
9,000 men and women.

Trevor DeLong, Senior Superintendent II, Mortenson | Clark
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4D CONSTRUCTION
MODELING

Going Digital: Advancements in

This category features 
projects that have 

demonstrated excellence 
in 4D construction 

modeling to simulate and 
optimize construction 

through the dimension 
of time, including 

the modeling of 
project digital twins, 

to improve the safety, 
reliability, predictability, 

and quality of complex 
construction projects.
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Mortenson | Clark, a Joint Venture

Chase Center and Warriors Mixed-use Office and Retail Development  I  San Francisco, California, United States

Chase Center, the new home of the National Basketball Association’s Golden State Warriors, opened for the 2019-2020 season. The USD 1.2 billion sports and 
entertainment complex hosts more than 200 events annually, including concerts and conventions. The project features two 11-story office buildings as part 
of five structures supported by a shared podium. The Mortenson Clark joint venture needed to implement a jobsite culture rooted in planning, collaboration, 
and innovation to meet the project schedule.

To define the project’s schedule and workflow, the team separated the design into definable sections. This practice helped team members understand the 
relationship within the structure and façade, as well as influence the schedule progression and assembly logic. The project was model-driven with iterative 
simulation review for the project’s site logistics plan and critical path elements. The 4D construction model was critical to the project’s success as it allowed 
the team to evaluate construction sequencing and associated scopes of work for on-time delivery. Project Playbook: SYNCHRO

Going Digital: Advancements in 4D CONSTRUCTION MODELING
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Going Digital: Advancements in 4D CONSTRUCTION MODELING

Located in central Dubai, One Za’abeel is a mixed-use development 
that features two towers linked horizontally across the flyover road by 
the world’s largest cantilever. ALEC Engineering and Contracting was 
awarded the contract for this complex project and was tasked with 
streamlining communication among a large number of stakeholders, 
building many structures simultaneously, as well as constructing the 
heavy steel components that comprise the flyover bridge. 

The project team first used traditional methods to build different 
scenarios, anticipate risks, and understand the full sequence of the One 
Za’abeel project. However, the team needed better visibility into the 
project and had to streamline communication among all stakeholders. To 
meet these objectives, the project team implemented Bentley’s SYNCHRO 
to create 4D models. The process specifically helped to determine 
installation scenarios for the flyover bridge. Using SYNCHRO’s technology, 
the project team saved 40 days in design time and AED 35 million in costs. 
Project Playbook: SYNCHRO

ALEC Engineering and Contracting L.L.C.

One Za’abeel
Dubai, United Arab Emirates

The Thames Tideway Tunnel is the largest infrastructure project ever 
undertaken by the United Kingdom’s water industry. As part of the GBP 
850,000 eastern portion of the project, the Costain, VINCI Construction 
Grands Projets, and Bachy Soletanche Joint Venture needed to deliver 
10 kilometers of tunnels running 70 meters beneath central London and 
six shafts in public view. The team needed to communicate construction 
progress and have a single source of truth for information.

The joint venture implemented 4D modeling methodologies to 
streamline construction activities through better planning, tracking, and 
management. OpenBuildings Designer and SYNCHRO were used to 
develop and share 4D models while ProjectWise housed all construction 
information. More than 25 4D models have been created in the past 
two years, leading to improved site analyses. Weekly 4D collaborative 
planning meetings facilitated model updates, which helped plan complex 
construction activities in advance to save significant project time. 
Project Playbook: OpenBuildings Designer, ProjectWise, SYNCHRO

CVB JV (Costain, VINCI Construction Grands 
Projets and Bachy Soletanche Joint Venture)

Thames Tideway East
London, United Kingdom
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The Blankenburg Connection will provide a third connection between 
northern and southern Rotterdam. The EUR 1 billion project includes 
designing, building, financing, and maintaining a 4-kilometer highway 
connection, which includes a 500-meter land tunnel, a 900-meter 
immersed tunnel, two flyovers, and the widening of an existing highway. 
Ballast Nedam is leading the design and build phases, while keeping 
the client and external stakeholders informed about the design and 
construction process.

SYNCHRO was the 4D scheduling and visualization application, 
connecting the schedule with 3D models. The application made it 
easy for the team to update the 4D models, optimizing construction, 
and share data and visualizations internally and externally during the 
design phase. SYNCHRO helped shorten the design time of critical 
components by seven weeks and non-critical components by 21 
weeks, saving EUR 200,000 and EUR 60,000, respectively. The team 
also reduced failure costs by foreseeing issues before construction. 
Project Playbook: OpenRoads, SYNCHRO

Ballast Nedam

A24 Blankenburgverbinding
Rotterdam, South Holland, Netherlands

The Moin Container Terminal project sits on a 40-hectare artificial 
island and is the primary employer in this province of Costa Rica. The 
objective is to construct a top-quality container terminal for storing goods 
entering and exiting the country. The challenges included coordinating the 
multidiscipline design team given the constraints of the island. The team 
also had to work around tropical storms that hindered progress.  

With SYNCHRO, the team managed interfaces using a three-stage 
approach. For preconstruction, the team imported the federated model 
into SYNCHRO, while aerial images were imported into SYNCHRO Pro 
to perform two- and six-week detailed coordination of interfaces and 
activities to serve as a true ground surface condition. The team used 
SYNCHRO Site to track on-site and performance control to capture 
information and quickly create baseline and as-built models that were 
updated every two weeks. Coordinating interfaces biweekly improved 
utility work and increased the schedule performance index from 66% to 
85%. Project Playbook: SYNCHRO

BAM International

Moin Container Terminal
Moin, Limon, Costa Rica

Going Digital: Advancements in 4D CONSTRUCTION MODELING



31

Going Digital: Advancements in 4D CONSTRUCTION MODELING

A new, modern facility will soon replace the existing hospital in the Al Jimi 
area of Al Ain, United Arab Emirates. Covering 358,000 square meters, 
the USD 1.2 billion, 713-bed hospital will provide general medicine, 
surgery, intensive care, and medical rehabilitation units. The building 
will use 4,700 solar panels to generate clean electricity. Because of the 
many subcontractors involved on this project, the BIM & Engineering 
Department of Arabtec Construction needed to provide reliable schedules 
with real-time information using 4D simulation and logistics planning to 
anticipate issues and possible clashes.

SYNCHRO enabled the team to integrate project scheduling, involve 
all stakeholders, and coordinate among different disciplines. The 
department provided project reporting and substantiation, as well as 
construction sequencing. SYNCHRO’s automated progress capture 
and 4D construction model reduced resource costs to USD 1 million, 
while its integration with virtual reality reduced on-site mock up 
changes to save USD 6 million, achieving a 5% return on investment. 
Project Playbook: SYNCHRO

BIM & Engineering Department of Arabtec Construction

Al Ain Hospital
Al Ain, United Arab Emirates

Project De Entree will renovate all civil infrastructure and build a new 
bicycle garage underwater at one of the most iconic locations in the 
Netherlands, visited daily by about 300,000 people and housing almost 
all public transportation. Being situated in one of the busiest areas of 
Amsterdam, it has many stakeholders involved. The scale of this EUR 
100 million project, the location, and the stakeholders make this project 
immensely complex for Count & Cooper to manage.

To overcome these challenges, the team used SYNCHRO to communicate 
its construction approach to all participants involved. All schedules were 
connected to the BIM design to validate initial planning, highlighting 
and analyzing about 60 missing activities or about 5% of all activities. 
The team also optimized the 4D model, creating 4D animations and 
sequence books for meetings. SYNCHRO saved about 20 hours for various 
stakeholders by eliminating the need to schedule extra meetings, keeping 
the project on track for a 2022 completion. Project Playbook: SYNCHRO

Count & Cooper

Project De Entree, Amsterdam
Amsterdam, North Holland, Netherlands
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The Route 2020 project is a 15-kilometer extension of the Dubai Metro’s 
Red Line from Nakheel Harbour and Tower Metro Station to the Expo 
2020 site in Dubai South. The project will serve mixed-use, high-density 
corridors in Dubai South as well as newly planned transit-oriented 
developments. The project includes seven LEED Gold stations consisting 
of one interchange station, three elevated stations, two underground 
stations, and the special-event Expo Iconic Station. 

The project team drafted a 4D implementation plan using SYNCHRO 
throughout the design and construction phase. Using 4D modeling 
will provide all contractors with clarity, transparency, and improved 
understanding of complex construction sequence activities. 
Project Playbook: SYNCHRO

ExpoLink 2020

Route 2020
Dubai, United Arab Emirates

Battersea Power Station is a GBP 9 billion, eight-phase development 
on the south bank of the River Thames. Phase 3 includes building over 
550 apartments, a hotel, and a pedestrian-friendly shopping street. The 
estimated GBP 380 million phase required developing robust sequencing 
and logistics for the substructure, superstructure, and façade, as well 
as for the apartments. The team created a 4D model, which contained 
over 300,000 distinct geometric elements linked to roughly 12,000 
separate activities being carried out by multiple intersecting trades. 
Now, Freeform wanted to implement 4D scheduling to manage these 
multidiscipline workflows.

SYNCHRO helped develop 4D planning, as well as workshops to support 
the planning and detailed visual sequencing. SYNCHRO helped identify 
clashes and work through issues. The workshops improved participants’ 
project understanding. Despite the model’s large size, SYNCHRO allowed 
the entire model to run smoothly on a laptop. Improving workflows limited 
errors and delays, saving significant project costs and improving the 
schedule for timely delivery. Project Playbook: SYNCHRO

Freeform

Battersea Phase 3
London, United Kingdom

Going Digital: Advancements in 4D CONSTRUCTION MODELING
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Hatch has implemented SYNCHRO 4D across all of its construction 
projects to challenge how a project’s information is structured throughout 
its lifecycle. Delivering a successful project requires a robust and flexible 
plan for construction that is supported by an integrated schedule and a 
coordinated, multidiscipline design. Hatch has applied this method on a 
number of its key projects, while adopting leading software systems, 3D 
modeling, and iModels to facilitate a coordinated multidiscipline design. 

The challenges that Hatch faces include overcoming disconnected teams, 
cross-discipline coordination, contractor engagement and integration, 
and shutdown of brownfield schedules. Using SYNCHRO, Hatch 
visualized the shutdown activities hourly, optimizing the schedule and 
allowing contractors to visualize the sequences of activities. Moreover, 
SYNCHRO helps Hatch prioritize engineering deliverables to meet 
construction requirements. The 4D construction method has improved 
stakeholder engagement, optimized schedules, and improved material 
tracking. Project Playbook: Bentley Raceway and Cable Management, 
OpenPlant, ProjectWise, SYNCHRO

Hatch

Global Adoption of SYNCHRO 4D at Hatch 
Canada

The Køge University Hospital expansion will serve a third of the region. 
The 8-story building will be a new landmark in Køge, which can be seen 
from the bay, railway, and main roads. The main concourse includes 
service departments, educational functions, and central waiting and 
distribution areas. The project comprises 115,000 square meters of new 
construction and the demolition of 17,000 square meters.

Itinera deployed SYNCHRO Pro to simulate the project and integrate the 
3D model, linking it to a single digital workflow. The process allowed 
the team to understand construction options in the preliminary stage. 
The software provides immediate access to project and design data, 
which facilitated communication and analysis of how changes will 
impact the project. Moreover, SYNCHRO compares various construction 
strategies to evaluate the feasibility of different scenarios. The 
preliminary programming work allowed the team to save 42 days 
on the schedule, which improved the overall production schedule. 
Project Playbook: SYNCHRO

Itinera S.p.A.

Køge University Hospital
Køge, Denmark
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A revitalization project, situated on the edge of London, comprises 
restoring historic buildings and adding commercial blocks with new offices 
and retail space. The GBP 200 million rehabilitation project will connect 
London’s banking district with the urban district of Shoreditch. The site is 
close to the Network Rail line entering London Liverpool Street Station, 
which means the project team must obtain approval to work along the rail 
assets. The team also needed to keep the community informed. 

The project team used Bentley’s SYNCHRO to coordinate logistics and 
determine detailed sequence block-by-block options. The team produced 
a 4D model in six weeks, helping understand complex interfaces and 
key constraints involved. This method assisted in articulating trade 
interfaces, construction sequence clashes, and third-party interfaces, 
including demonstrating project construction sequences near live 
railway lines. SYNCHRO helped project team members solve problems 
more quickly, rehearse the sequence, and identify and mitigate 
safety issues. Construction is expected to be completed in 2022. 
Project Playbook: SYNCHRO

Kier Major Projects

Norton Folgate
London, United Kingdom

Located in Bergen, Hordaland, Norway the Garden of Eden project is a 
14,500-square-meter education and office building. The estimated NOK 
350 million project will expand a college campus located in the neighboring 
area of Kronstad. Kruse Smith Entreprenør, the general contractor for this 
project, won the design, bid, and build contract. The team needed to help 
meet the client’s objective of building the highest performing educational 
building on the west coast of Norway.

Kruse Smith used SYNCHRO during the design process to review schedule 
options and is currently using it during construction as the master plan, 
making data accessible to all parties. SYNCHRO allowed the team to 
build a simple interface for all project participants and integrate the 
master plan with information beneficial to everyone involved. Time spent 
in meetings on reporting has been reduced to less than 10%. Improving 
how the schedule was communicated streamlined workflows, and helped 
Kruse Smith maintain its deadline to complete the project by 2020. 
Project Playbook: SYNCHRO

Kruse Smith Entreprenør

HVL – Garden of Eden
Bergen, Hordaland, Norway

Going Digital: Advancements in 4D CONSTRUCTION MODELING
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A turnkey engineering, procurement, and construction project in Odisha, 
India involves constructing a conveyor system for transporting coal. Larsen 
& Toubro needed to provide basic and detail engineering, as well as 
handover of all equipment and structures. The project challenges include 
finalizing the layout while considering its impact on existing structures, 
villages, and roads. The team also had to work in a remote location and 
synchronize multiple tasks. 

SYNCHRO was used to prepare the project schedule. A connected data 
environment was used for cloud-based data sharing among the project 
team. SYNCHRO also helped prepare the baseline project schedule 
with specific dates and determine plan versus actual progress of the 
overhead bunker, silo, pipe conveyor, and transfer house. Additionally, 
the team performed reverse analysis to optimize the schedule and save 
17 days off the timeline. The conveyance system will enhance the mine’s 
productivity, while reducing the site’s pollution and carbon footprint. 
Project Playbook: SYNCHRO

Going Digital: Advancements in 4D CONSTRUCTION MODELING

Karnataka Power Transmission is constructing a 400/220-kilovolt 
gas-insulated substation to meet the power needs of Bangalore City. 
The objective is to construct a 3x500-megavolt ampere, 400/220-kilovolt 
gas-insulated substation at Mylasandra in Bengaluru South Taluk on a 
turnkey basis. Larsen & Toubro needed to construct the project within an 
18-month schedule. The sheet rock soil profile posed a huge challenge 
for site excavation, and the limited space made it difficult to store 
equipment at the site.

L&T implemented SYNCHRO software with 4D virtual planning and 
construction scheduling. The application offers an advantage over 
other software packages in that it can predict possible construction 
delays and facilitate actions to reschedule activities to make up 
time. The engineering and procurement is linked in the project 
schedule and delays in these functions are also monitored through 
4D simulation in SYNCHRO. The project execution is in progress.  
Project Playbook: SYNCHRO

Larsen & Toubro

400/220kV Gas Insulated Substation at Mylasandra
Mylasandra, Karnataka, India

Larsen & Toubro

Coal Conveyor Transportation System
Odisha, India
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The scope of work on this greenfield project to expand the Motera 
cricket stadium’s seating capacity to 110,000 includes the main stadium, 
clubhouse, ancillary structures, roads, landscaping, and a training facility. 
Upon completion, it will be the world’s largest cricket stadium. The project 
is being built with environmentally friendly design and construction 
practices to achieve a silver rating from the Indian Green Building 
Council. The challenges included on-site space constraints, which made 
it difficult for heavy cranes to stay on the site, a factor in determining the 
construction sequence. 

With the construction predominately precast, the project team 
implemented SYNCHRO 4D simulation to understand the geometry 
of different elements for each bay. This situation helped illustrate the 
construction sequence, as well as determine necessary safety measures 
to incorporate at each stage. SYNCHRO enabled the team to reduce on-
site coordination issues and made the installation of the column seamless. 
Moreover, the software improved clarity on the lifting arrangements using 
micro 4D simulation. Project Playbook: SYNCHRO

Larsen & Toubro

Motera Cricket Stadium
Ahmedabad, Gujarat, India

A new Porsche sales and service center in Espoo, Finland, near Helsinki, 
is designed to meet the expectations of the discriminating high-end car 
buyer. The project challenges included a small footprint and limited space 
to plan construction site logistics. Additionally, the site’s limited on-site 
storage space meant that construction materials could not arrive before 
the team was ready to use them. 

To facilitate production management, the project team implemented a 4D 
modeling solution to avoid working within a 2D environment, which could 
pose potential risks. SYNCHRO Pro helped plan the building frame, which 
included elements specific to client requests and ensured that building 
materials would not be delivered before they were needed. Moreover, 
the team used SYNCHRO Pro to print a detailed report to plan specific 
tasks and start dates and list the element tags and element weights used 
to order materials. The software helped the team meet its budget and 
deliver the project on time. Project Playbook: SYNCHRO

Lehto Group Plc

Porsche Center – Espoo
Espoo, Uusimaa, Finland

Going Digital: Advancements in 4D CONSTRUCTION MODELING
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Located on the St. James Hospital campus, the National Children’s 
Hospital will be 123,000 square meters with an additional 33,000 square 
meters of underground parking. A major challenge for this project is 
tracking progress. The BIM model was the best source of information, 
and the project team linked the model to a third-party system using 
SYNCHRO to produce 4D simulations, track progress, and find value at 
various stages of project development.  

Using SYNCHRO, the project team could determine the amount of 
material quantities required at each of the 96 construction zones over 
the three-year construction period. The benefits include supply-chain 
management to plan when quantities need to get to the site, which is 
critical on a project with little room for on-site storage. SYNCHRO also 
allowed the team to make informed decisions on-site and determine 
when activities will be complete based on quantity install rates. 
Project Playbook: SYNCHRO

National Paediatric Hospital Development Board 

National Children’s Hospital 
Dublin, Leinster, Ireland

In Rogaland, Norway virtual digital construction consultants and Niras 
are working on a USD 233.34 million infrastructure project. The 
organization is working with a BIM-driven general contractor on a power 
plant project. Niras needed a way to break down the schedule so that 
project managers, subcontractors, and engineers have their desired level 
of detail, keeping control of the project.

SYNCHRO was used as the main application for site management, 
scheduling, crew planning, status reports, and cost management. By using 
a 4D planning application, the contractor and subcontractors achieved a 
better understanding of the tasks at hand, helping to meet all milestones 
on or before the deadline. Niras expects to achieve a 17% reduction on 
schedule, meaning a 2.5% cost reduction for the general contractor or 
about USD 1.15 million. The project is currently in the construction phase. 
With SYNCHRO, Niras estimates a final handover three months prior to 
the original schedule. Project Playbook: SYNCHRO

Niras

Project X – 5D Construction with SYNCHRO
Rogaland, Norway
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Pellikaan Bouwbedrijf is a construction company with offices in the 
Netherlands, Belgium, Germany, and England. The organization committed 
to implementing BIM workflows for better project coordination. In 2017, 
Pellikaan Bouwbedrijf wanted to use generated BIM models to also 
coordinate tasks on the building site. To overcome this challenge, the 
project team decided to implement 4D construction modeling.

Pellikaan Bouwbedrijf chose SYNCHRO and spent six months to show 
the organization the added value of the application in the design and 
construction phase of projects. Once everyone agreed, the team fully 
adopted SYNCHRO to replace the other planning system. Site managers 
used SYNCHRO to make time schedules, and four engineers were trained 
to use SYNCHRO to optimize traditional time schedules. As a result, 
the team created an easily accessible time schedule, animation, and 
4D SYNCHRO model. The 4D issued for construction drawings were 
uploaded into the organization’s mode management system. Pellikaan 
Bouwbedrijf improved the quality of its time schedules with SYNCHRO. 
Project Playbook: SYNCHRO

Pellikaan Bouwbedrijf BV

4D SYNCHRO Implementation at Pellikaan 
International Construction Sites
Werdohl, Germany; Woodley and Bad Homburg, United 
Kingdom; Nieuwvliet Bad and Kaatsheuvel, Netherlands

An important steel company in Russia, PJSC NLMK has about 2,000 
investment and construction projects in its programs. In 2020, the 
organization wants to reconstruct a set of converters with exhaust tracks, 
including one of the two largest converter plants. The USD 270 million 
project will increase productivity by 19% and reduce emissions by 56%. 
PJSC NLMK decided to create a digital twin of the facility. 

The project team chose SYNCHRO for its 4D and 5D modeling capabilities. 
The application provided construction simulations, which were conducted 
before construction and installation works. These simulations helped 
assess possible risks, search for space/time contradictions, and conduct 
trainings so that members could start working with the system in a few 
months. Using SYNCHRO shortened the construction deadlines by 11 days 
by eliminating design contradictions before construction and optimizing 
construction and installation works. PJSC NLMK created a digital twin 
that can be used to replicate best practices on future construction 
improvements. Project Playbook: SYNCHRO

PJSC NLMK

CC No. 2. Reconstruction of the Set 
of Converters Nos. 2 and 3
Lipetsk, Russia
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The Hubei Electric Power Reconnaissance Design Institute designed a 
three-level voltage (200-kilovolt, 110-kilovolt, and 10-kilovolt) substation 
that will increase service and meet the demand for electricity in Xiandong, 
with a population of 548,000. The challenges that the design team faced 
included a short construction period, navigating the difficult surrounding 
environment, and limiting the project’s environmental impact. 

The team implemented 4D construction to carry out time schedule 
management and improve construction progress. AssetWise was used for 
cost management and, along with ProjectWise, for project procurement 
and construction processes. Other Bentley applications were used to 
optimize design changes, while the virtual reality capabilities of LumenRT, 
MicroStation, and Navigator guided on-site construction. SYNCHRO 
shortened the design schedule by one month and Bentley Substation 
and OpenBuildings Designer improved design efficiency by 9.27%. 
Project Playbook: AssetWise, Bentley Raceway and Cable Management, 
Bentley Substation, ContextCapture, iModel.js, LumenRT, MicroStation, 
Navigator, OpenBuildings Designer, ProjectWise, STAAD 

POWERCHINA Hubei Electric Engineering Corporation Limited

Xiandong 220kV Substation
Wuhan, Hubei, China

In Raleigh, North Carolina the South Pavilion project is located at Duke 
Raleigh Hospital. The USD 140 million project includes a 210,000-square-
foot expansion, which will house a highly advanced surgical department 
and 92 intensive-care and medical-surgery beds. The project also includes 
an electrical infrastructure upgrade to the existing hospital, a new 
10,000-square-foot prefabricated central energy plant, a six-story patient 
bed tower, and 30,000-square-feet of renovations inside the existing 
hospital once the tower is occupied.

Robins & Morton utilized SYNCHRO Pro 4D for pre-construction 
planning, bid proposals, site logistics, and safety analysis. The team 
shared 4D animations to prospective subcontractors to reference in 
bidding the project, leading to better communication and understanding 
of the project constraints, as well as more accurate and detailed bids. 
SYNCHRO made it easy for first-time users to create the schedule 
plan, merge model elements with the schedule, and assign them to the 
scheduled task. The project is on schedule to be completed in 2021. 
Project Playbook: SYNCHRO

Robins & Morton

Duke Raleigh Hospital South Pavilion
Raleigh, North Carolina, United States
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The E6 satellite offshore platform is located 180 kilometers west from 
Miri in Sarawak, Malaysia. It is used for drilling and extracting oil and gas 
from wells located 70 meters beneath the ocean floors. Sarawak Shell 
Berhad needed to design, fabricate, and install the platform, tying it with 
two new subsea pipelines to deliver oil and gas. The team needed to link 
3D CAD models to the schedule, all while delivering the project safely, on 
time, and within budget. 

The team used SYNCHRO to link the 3D model and schedule, defining 
visualization parameters and simulation. Team members could import 
schedule data from third-party platforms, helping create the 4D model. 
SYNCHRO helped quickly identify problems not apparent in traditional 
planning methods, reducing revision time from three days to one minute. 
4D visualization improved alignment among all project participants, 
reducing review sessions from two months to only two weeks. Using 
SYNCHRO, the platform was completed ahead of schedule with reduced 
safety risk and project cost. Project Playbook: SYNCHRO

Sarawak Shell Berhad

E6 Offshore Project Schedule Optimization 
Using 4D Visualization Planning
Miri, Sarawak, Malaysia

High Speed Two is a high-speed railway project that will link eight of 
Britain’s 10 largest cities. Six companies are working together, involving 
more than 550 people from seven offices in four countries. Phase 1 of the 
project is broken into four areas and Skanska, Costain, STRABAG (SCS) 
JV is managing the GBP 1.6 billion southern area, which is the first 26 
kilometers of the route and includes tunnels, ventilation shafts, portals, 
and bridges. 

SYNCHRO allowed the project team to link its third-party program with 
BIM model outputs, creating a virtual environment to better understand 
the project. The team also produced 4D models that allowed the team 
to mitigate risks and make better decisions. SYNCHRO also helped 
with clash detection and 4D sequencing, reducing risk with nearby 
utilities and saving GBP 500,000. By using 4D methodologies, the 
planning team estimates that it can reduce planning time by 20%. 
Project Playbook: AssetWise, MicroStation, Navigator, OpenBuildings 
Designer, OpenRail, OpenRoads, ProjectWise, SYNCHRO

SCS Railways (Joint Venture)

High Speed Two - Phase 1 (Area South) Main Works
London, United Kingdom
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Energen Oil & Gas Plc. contracted Siemens to fabricate and construct 
a three-story electrical house module in Batam, Indonesia. The project 
included incorporating HVAC, fire detection, piping, and equipment 
installation elements into the design. The prefabricated walk-in modular 
outdoor enclosure will house low- and medium-voltage switchgear and 
auxiliary equipment. 

The project team created a 3D model using MicroStation and adopted 
advanced work packaging best practices using ConstructSim. Once 
the 3D model was created, the project team was able to extract a 
construction report to track 4D construction activity. Using Bentley 
applications helped Siemens establish efficient workflows from 
conception to project delivery and reduce downtime on the project. 
Project Playbook: ConstructSim, eB, MicroStation

Siemens

Karish Electrical House (eHouse) 
Batam, Kepri, Indonesia

The former Convent of San Martin Caballero suffered severe structural 
damage as a result of an earthquake that affected the town of 
Huaquechula, Mexico in 2017. Since a traditional survey to determine 
the damage and scope of reconstruction would potentially endanger 
team members, a noninvasive approach was chosen for the outside of 
the building. A method that required fewer personnel was then used to 
determine damage on the inside. As a result, the project team gathered 
information in an accurate and safe manner. 

The team performed a comprehensive, highly accurate survey using 
unmanned aerial equipment to produce high-resolution images and 
ContextCapture to create a 3D reality mesh. Bentley applications 
helped produce a high-precision point cloud to create accurate 
and secure architectural plans. The point cloud also allowed the 
team to detect cracks, fissures, and differential settlements. 
Project Playbook: ContextCapture, MicroStation

Sistemas Avanzados y Proyectos

Former Convent of San Martín Caballero
Huaquechula, Puebla, Mexico
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Located in downtown Dubai, two separate projects are being built 
adjacent to each other, connected by a ground floor and basement car park. 
The 130,000-square-meter Address Residencies includes two apartment 
towers at 61 and 51 stories, respectively. The high-end Il Primo residency 
tower has a gross floor area of 91,000 square meters. TAV Construction is 
responsible for building the estimated AED 2.2 billion projects. The team 
needed to manage logistics for these challenging projects.

SYNCHRO was used to help plan the highly constrained logistics of these 
two large projects, allowing the construction, project, and planning teams, 
as well as consultants and clients, to have a holistic understanding of 
the project. SYNCHRO simplified the review of 42 document sheets into 
a single screen, saving significant time, improving decision-making, and 
finding issues before they occurred in the field. The application helped 
realign activities to expedite some of the key works, saving 60 days in 
potential project delays. Project Playbook: SYNCHRO

TAV Construction

Dubai Opera Il Primo and the Address 
Residences Dubai Opera
Dubai, United Arab Emirates

Located on 82,000 square meters of land in São Paulo, Brazil a BRL 2 
million project included constructing five corporate towers, one business 
office tower, one shopping center, two residential buildings, and one hotel, 
totaling over 580,000 square meters of built area. Originally meant to be 
executed in 42 months, the schedule was accelerated to be completed in 
28 months. Tools Gerenciamento e Engenharia needed to implement a 4D 
construction modeling platform to meet the new deadline.

SYNCHRO was used to build the organization’s 4D Tools Platform, 
compiling design, planning, and monitoring information into a single 
environment accessible on any device. All project participants had 
easy access, which streamlined workflows. SYNCHRO helped create 
a 4D simulation and develop the baseline schedule of the project. 
The team analyzed all project stages to validate the planning and 
assessment of the project’s monthly progress. The platform with 
SYNCHRO allowed the team to meet the shortened execution deadline. 
Project Playbook: SYNCHRO

Tools Gerenciamento e Engenharia

4D Tools Platform
São Paulo, Brazil
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Turner Construction Company is implementing a coordinated digital 
model delivery of a more than USD 1 billion skyscraper in New York City. 
Turner is using digital twins from the outset, requiring subcontractors 
to have a BIM level of development of 400 (including fabrication and 
assembly) for trade coordination, 4D scheduling, and 4D progress 
tracking. Using fabrication models allows the team to monitor and plan 
construction down to the assembly. 

Turner Construction is using a cloud-based 4D system for digital 
planning and scheduling to help track the progress of completed work 
at the jobsite. A fully digital workflow is reducing errors and time spent 
manually tracking progress. By using SYNCHRO 4D construction modeling, 
the project team has reduced the time that it takes to update progress 
from hours to minutes. Project Playbook: SYNCHRO

Turner Construction Company

High-rise Commercial Tower
New York, New York, United States

One of the extraction facilities for the Filanovsky oil field is the 
Rakushechnoye field. The USD 65.5 million development will supply oil and 
gas to the oil field. Volgogradnefteproekt is providing a technical upgrade 
of existing facilities to organize transportation of the oil and redistribute 
it. To meet its goals, Volgogradnefteproekt needed to develop a detailed 
work project to avoid space-time contradictions during construction. 

AssetWise helped provide all the source data for the design works, 
which were used for facility construction and operation, and update 
the digital models. OpenBuildings Designer, ProSteel, and Bentley 
Raceway and Cable Management helped create 3D models of various 
project assets while SYNCHRO developed 4D models. SYNCHRO also 
helped exchange facility status data to project participants. Bentley 
applications helped complete the work in a single shipping period, 
coordinating with scheduled maintenance and reducing labor costs by 
about 15% Project Playbook: AssetWise, Bentley Raceway and Cable 
Management, MicroStation, OpenBuildings Designer, OpenPlant, 
ProjectWise, ProSteel, SYNCHRO

Volgogradnefteproekt LLC

Technical Modeling of the Offshore Ice-resistant 
Complex of the Filanovsky Oil Field
Astrakhan, Russia
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WINNER’S QUOTE

Bentley’s BIM capabilities provide a complete 
all-in-one infrastructure solution, so we can 
optimize project costs, improve the efficiency 
of the design process time, and ensure project 
safety. With support, cutting-edge technology 
and interoperability play a vital role in 
answering project problems and becoming the 
forefront of the future of construction.

Romi Ramadhan, BIM Manager, PT. Wijaya Karya
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PT. Wijaya Karya (Persero) Tbk.

Design and Build Harbour Road 2 Project  I  North Jakarta, Jakarta, Indonesia

The Harbor Road 2 design and build project is the first elevated toll road project to use a double-decker construction. The USD 530 million bridge will span 
3.98 kilometers. The complex project needed to avoid many aboveground and belowground structures, as well as work around two other projects taking 
place simultaneously.

PT. Wijaya Karya used PLAXIS to conduct advanced geotechnical analyses of the site. OpenRoads was used to review the design alignment while OpenBridge 
Modeler helped run the design iteration, carrying out detail modeling of the three bridge structures. Bentley applications helped limit waste and decrease 
movement of heavy equipment, reducing the project’s carbon footprint. The project team increased its return on investment by 23% while cutting the project 
time by three years. When completed, the Harbour Road 2 bridge will accommodate 63,500 vehicles per day. Project Playbook: ContextCapture, gINT, LEAP, 
LumenRT, Navigator, OpenBridge, OpenRoads, PLAXIS, ProStructures, RM Bridge

Going Digital: Advancements in BRIDGES
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After a bridge collapse in northern Italy, Italferr S.p.A. was tasked with 
designing a new viaduct. The structure will be a pivotal point for the city, 
county, and country’s transportation. The project team needed to use the 
same footprint as the original structure, measuring over 1,000 meters in 
length and consisting of 19 steel-concrete spans. The EUR 202 million 
project also needed to follow a tight schedule. 

Italferr S.p.A. implemented a BIM model along with Bentley’s connected 
data environment based on ProjectWise. The project team used Bentley 
applications to create digital models of the terrain, road, civil works, 
and mechanical and electrical systems. Bentley applications helped 
reduce design costs and improve collaboration due to faster decision-
making, more accurate calculations, and better management of revisions. 
Currently in the construction phase, the project is on schedule for a 
June 2020 completion. Project Playbook: Descartes, gINT, iModel.js, 
LumenRT, MicroStation, Navigator, OpenBuildings Designer, OpenRoads, 
ProjectWise, SYNCHRO

Italferr S.p.A.

The New Polcevera Viaduct 
Genoa, Liguria, Italy

Located in Zhengzhou in Henan, China, the city is planning a 3D 
transportation project that will take people around the central urban area. 
The CNY 40 billion project will include two expressways—a ground-
level road of 93 kilometers and an elevated bridge expressway of 63.6 
kilometers—that will reach 80 kilometers per hour. The project will also 
include 27 interchanges, 21 river-crossing bridges, and 34 rail nodes. 

Shenzhen Municipal Design & Research Institute was tasked with 
designing this complex municipal transportation project, which required 
reliable communication workflows and design intention. ContextCapture 
was used to create a 3D reality model of the 120-square-kilometer site. 
OpenRoads Designer was used to build a parametric member library 
for over 10 different road model types. OpenBridge Modeler helped 
overcome difficulties in modeling the variable cross-section bridges. 
The project team’s BIM design and workflows helped accurately manage 
about 50,000 prefabricated segments and reduce cost and waste by 40%. 
Project Playbook: ContextCapture, gINT, LumenRT, MicroStation, 
Navigator, OpenBridge, OpenRoads, ProjectWise, ProStructures

Shenzhen Municipal Design & Research Institute Co., Ltd.

BIM Design and Application in the Rapid 
Transformation Project of 4th Ring Road 
and Dahe Road in Zhengzhou
Zhengzhou, Henan, China
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In Brazil’s Federal District, the government is investing in many 
construction projects. However, the government wants to ensure that 
all special artworks (OAEs) are well maintained during construction. In 
2019, the Federal District government plans to spend USD 5 million for 
OAE recovery. The government tasked Advanced Construction Technology 
(ACT) with monitoring the performance of a viaduct in Brasilia to prolong 
the average time between maintenance on this structure.

ACT used sensors to pick up the acceleration at six points in the 
structure. The project team used RM Bridge to model OAEs and perform 
analyses. The team is on schedule to complete the project by May 
2020. With its results, ACT hopes to increase the number of preventive 
and predictive maintenance, reducing the amount of recovery works.  
Project Playbook: LEAP, OpenBridge, RM Bridge

ACT – Advanced Construction Technology

Health Structure Monitoring
Brasilia, Federal District, Brazil

The Alabama Department of Transportation (ALDOT) was tasked with 
increasing capacity on Interstate-10 between the existing Wallace 
Tunnels and the Eastern Shore, which is experiencing some of the worst 
congestion in the state. The estimated USD 2 billion project required 
ALDOT to use integrated 3D modeling and visualization applications to 
simply communicate its proposal to stakeholders and the public.

With Bentley applications, ALDOT could capture 3,075 photos and use 
them to create a digital twin of the bridge and surrounding area. ALDOT 
used OpenRoads to model the project, which increased project delivery 
by 30 days. It allowed the team to quickly and efficiently make changes 
to the 3D models, reducing resource hours and keeping the project on 
schedule. Using ContextCapture, ALDOT reduced visualization production 
time by 80%. Currently in the planning stage, ALDOT is expected to begin 
construction in late 2020 to early 2021 and complete the project in 2026.  
Project Playbook: ContextCapture, LumenRT, MicroStation, OpenRoads

Alabama Department of Transportation

Mobile River Bridge 
Mobile, Alabama, United States
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Apl Apollo Tubes is a manufacturer of large electric resistance welded 
tubes in India. The organization was tasked with designing foot over 
bridges between Delhi’s Mukarba Chowk to Panipat’s Haryana, allowing 
pedestrians to safely cross the roads. For the estimated INR 165 million 
project, the FOBs also needed to have a 60-meter clear span with ramps 
and stairs, as well as escalators or elevators if necessary. Also, the team 
needed to use 150 metric tons of steel instead of the standard 175 to 200 
metric tons to keep the design aesthetically pleasing.

The project team plans to manufacture the foot over bridges using high-
strength steel tubes, creating a design that is functional but also pretty. 
Apl Apollo Tubes used STAAD to design the FOBs. STAAD reduced time 
spent on design and revision, allowing the project to stay on schedule. 
Currently in the construction phase, Apl Apollo Tubes expects to complete 
the project by March 2020. Project Playbook: STAAD

Apl Apollo Tubes Limited

Foot Over Bridge
Delhi to Panipat, India

In eastern China, the Architectural Design & Research Institute of Zhejiang 
University recently began a CNY 55 million pilot project to redesign 
the Chengnan Bridge in Haiyan. The 80-meter-long bridge needed an 
innovative design, so the project team created a main arch formed by 
a rotation of pentagons. However, this complex shape was difficult to 
coordinate using traditional design methods.

Using OpenBuildings Modeler, the project team built a complete 
3D model of the uniquely shaped bridge, accomplished the scheme 
design, and assisted with the construction drawing design. The team 
used Bentley applications to provide a visualized model display to the 
owner, reducing the decision-making time from one week to one day as 
well as the need for multiple iterations of design drawings. Currently 
in the construction phase, the project is on track to be completed 
in 2020. Project Playbook: LumenRT, OpenBridge, OpenBuildings 
Modeler, OpenRoads

Architectural Design & Research Institute 
of Zhejiang University Co., Ltd.

Reconstruction Project of Chengnan 
Bridge in Haiyan County
Haiyan, Zhejiang, China
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To improve east-west traffic in Tampa, Florida, the city wanted to build 
a multilane controlled access facility. Considered the gateway to St. 
Petersburg, the road would require an elevated six-lane controlled access 
facility with grade-separated interchanges and frontage roads, as well 
as a four-lane elevated roadway. BCC Engineering was responsible for 
designing and constructing the more than USD 83 million project, the 
largest design-build project ever constructed in the district.

BCC Engineering used Bentley’s applications for its constructioneering 
capabilities, evaluating design alternatives and determining the optimal 
infrastructure solution to improve safety and operations. The team reduced 
total traffic delay through the interchange and designed an efficient concrete 
girder bridge, which saved costs. Team members also easily adapted to 
scheduling changes while communicating all changes with designers 
and builders. Completed and operational in April 2018, the project team 
saved an estimated USD 17 million in construction and lifecycle costs. 
Project Playbook: LEAP, MicroStation

BCC Engineering, Inc.

SR 694 (Gandy Boulevard) Design Build – 
I-275 to East of 4th Street
Tampa, Florida, United States

As part of a country-wide initiative, the Haitian government is planning a 
revitalization project for the country’s infrastructure. The project includes 
modeling a road network to connect all the major cities and construct 
reservoirs for potable water and farming irrigation. Benchmark Engineering 
was tasked with modeling tunnel infrastructure for this project, which 
included a 17-kilometer-long tunnel to connect two major cities.

The project team used Bentley applications to create design models 
of the tunnels. The model will serve as a single source of truth for the 
construction team. When completed, it will be part of a project that will 
improve economic growth in the country. Project Playbook: AssetWise, 
ContextCapture, LumenRT, MicroStation, OpenBridge

Benchmark Engineering

Benchmark – Haiti
Haiti
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In Brown County, Ohio the Ohio Department of Transportation wanted 
to replace an existing 72-inch-by-44-inch corrugated steel pipe, which 
carries Ohio’s State Route (SR) 763 over a tributary. The estimated USD 
934,000 project is less than a mile from a major roadway traveling through 
Ohio and into Kentucky. BG Engineering Group (BGE) was tasked with 
evaluating the connection between the existing 30-inch private culvert 
and proposed culvert.

BGE developed a new roadway profile with an initial goal of meeting 
the designated design speed with minimum roadway work. The 
organization used Bentley applications to evaluate two alternatives. 
For both alternatives, one lane of bidirectional signalized traffic can be 
maintained throughout construction, and a right of way acquisition will be 
required. Currently in the design phase, BGE is using Bentley applications 
to determine the best alternative. The applications helped BGE 
accurately design the road profile to balance cut and fill for this project. 
Project Playbook: MicroStation, OpenCities Map, OpenRoads

BG Engineering Group, LLC

BRO-763-0.65
Brown County, Ohio, United States

In northwestern China, the Zhuhong Road expressway is undergoing a 
CNY 1.4 billion expansion. The road is a major artery for the city of Xi’an 
and the expansion will extend the road by 5.9 kilometers, widening it by 
80 meters over 16 months. The project team was tasked with overcoming 
many design challenges, including moving and modifying pipelines and 
organizing traffic during construction.

The project team used Bentley applications to establish refined models 
for better project visibility. The team avoided pipeline collisions and 
conducted hydraulic analyses and reviews of engineering quality. 
ContextCapture was used to develop a reality mesh to organize traffic 
during construction while LumenRT provided a visual representation for 
the project results presentation. The applications saved time during the 
design process by streamlining the necessary analyses and improving 
decision-making, allowing the project to remain on schedule for a 
March 2020 completion. Project Playbook: ContextCapture, LumenRT, 
MicroStation, OpenBridge, OpenRoads, ProStructures

BIM Center of Shaanxi Huashan Road 
and Bridge Group Co., Ltd.

The Expressway Renovation Project of Zhuhong 
Road (North Second Ring Road – Beltway) 
Xi’an, Shaanxi, China
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Located in northern Istanbul, Turkey the Yavuz Sultan Selim Bridge is a 
road and railway bridge connecting the European and Asian continents 
near the entrance to the Black Sea. The USD 3 billion project provides 
freight traffic with a bypass route away from inner Istanbul and the two 
existing bridges. The bridge needed to span a total length of 2,164 meters 
and a total width of 58.4 meters, making it the widest and longest railway 
suspension bridge during its design process. It also needed to handle a 
capacity of 135,000 cars crossing the bridge each day.

Grid International created a 3D model for innovative concepts and 
solutions by using RM Bridge. The model allowed users to study all stages 
of the construction process. Completed in August 2016 and currently 
operational, the Turkish government hopes that the bridge will reduce 
air pollution and save around USD 1.45 billion in the government’s energy 
costs. Project Playbook: RM Bridge

Grid International, Inc.

The Yavuz Sultan Selim Bridge
Istanbul, Turkey

The Nan-Da Trunk Line project is located at the junction of Dashi Street 
and Nancun Town in the Panyu district of Guangzhou in Guangdong, 
China. Currently called the Tangxi Interchange, the line’s section at 
the interchange of Panyu Avenue is 1,376 kilometers in length. The 
estimated CNY 734.8 million project was challenging because of the tight 
construction period and large traffic volume, necessitating coordinated 
information communication with all project participants.

Guangzhou No. 1 Municipal Engineering used Bentley applications to 
develop construction models of each specialty involved in the project. 
These models helped the team avoid the densely distributed pipelines and 
populated villages and buildings. The models also helped team members 
have detailed discussions about the construction with all coordination units 
and subcontractors, streamlining the construction progress. Currently in the 
construction phase, the project is on track to be completed in October 2021. 
Project Playbook: LumenRT, MicroStation, OpenBridge, OpenRoads

Guangzhou No. 1 Municipal Engineering Co., Ltd.

General Contracting for Construction of Nan-Da 
(Nancun-Dashi) Trunk Line (Interchange 
at Panyu Avenue Joint)
Guangzhou, Guangdong, China
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Hunan Provincial Communications Planning, Survey & Design Institute 
produced the preliminary and construction drawing designs of the 
Xiangtan Zhaohua Bridge. The estimated CNY 580 million project needed 
self-anchored suspensions, box girders, and T-beams. The project team 
also needed a platform that facilitated collaboration, as the project 
involved a large and complex traffic pattern. With the unique lotus shape 
of the bridge tower, traditional design and construction methods would 
not be efficient. 

The project team implemented a BIM methodology using Bentley 
applications. ProjectWise provided the collaboration platform, to 
streamline communication. MicroStation and ProStructures helped 
develop the 3D design model of the curved lotus bridge tower and 
other special-shaped components, accurate within 0.1 millimeters. 
Construction simulation helped find 26 structural collisions and avoid 13 
design changes. Bentley software helped save the team four months in 
design time. Project Playbook: LumenRT, MicroStation, OpenRoads, 
ProjectWise, ProStructures

Hunan Provincial Communications Planning, 
Survey & Design Institute Co., Ltd.
Complex Bridge Construction Application Study 
Based on BIM Technology – Application of BIM 
Technology to Xiangtan Zhaohua Bridge 
Xiangtan, Hunan, China

The Godeok Bridge is a planned 1,725-meter bridge that spans the Han 
River on the Seoul-Sejong Expressway. It will be a 1,000-meter-long 
bridge with 168 cables connected to two pylons supporting the wide 
reinforced two-way, three-lane road. The USD 200 million project is the 
world’s longest concrete cable-stayed girder bridge. Hyundai Engineering 
& Construction was tasked with providing support for the project’s virtual 
design and construction.

The team used OpenBridge Modeler and then RM Bridge for analyses 
and reviews, streamlining the design process. ContextCapture helped 
create 3D terrain models and LumenRT produced high-quality views and 
images. These capabilities shortened fly-throughs and video production 
by more than four times, saving production costs. With Bentley 
applications, the team created an optimized design in about one week 
rather than 20 days. The project is on track for completion in 2022. 
Project Playbook: ContextCapture, LumenRT, MicroStation, OpenBridge, 
OpenRoads, PLAXIS, RM Bridge, SYNCHRO

Hyundai Engineering & Construction

Godeok Bridge 
Seoul, South Korea
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The city of Arouca wanted to construct a pedestrian suspension bridge 
over the Paiva River as part of the award-winning Paiva Walkways. The 
estimated EUR 1.8 million metal-grated bridge is about 516-meters long 
and about 175 meters above the river. The bridge will help hikers navigate 
the steeply sloping cliffs while minimizing environmental impact. The 
city also wanted to improve tourism by making the beautiful area more 
accessible, as part of a larger citywide modernization project.

The project team used Bentley’s MicroStation to facilitate and carry out 
the city’s strategies. The application improved working conditions for 
team members and collaboration with outside stakeholders, including the 
general public and local businesses. The bridge was completed in October 
2019 and has been included as a site of community importance. The city 
estimates that the suspension bridge will bring an additional 100,000 
visitors to the area. Project Playbook: MicroStation

Município de Arouca

Pedestrian Suspension Bridge over the Paiva River 
Arouca, Portugal

Sheikh Zayed Street and Tunnel is a major urban arterial running along 
the length of Abu Dhabi, serving as a major route in the country. The 
government wanted to construct an estimated AED 36 million double-
ramp structure that will accommodate two inbound and two outbound 
lanes, measuring about 300 meters in length. The ramp will also allow 
for three inbound and outbound lanes in the existing tunnel. However, 
restricted work areas and maintaining traffic made it difficult to design 
the ramp. 

Parsons International developed a design using precast elements for 
temporary, non-peak lane closures. It included a precast wall of varying 
heights for the first 240 meters of the ramp and a composite top slab of 
a precast hollow core beam. ProjectWise created a single source of truth 
for all participants while LumenRT helped create easier, faster, and less 
costly production scenarios. The ramp was opened to traffic in November 
2018. Project Playbook: LumenRT, ProjectWise

Parsons International Limited

Sheikh Zayed Street Improvement Between 
Sea Palace Interchange and IP 36
Abu Dhabi, United Arab Emirates
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The Rupiah Flyover project is a 9.5-kilometer six-section toll road located 
in the city of Jakarta, Indonesia. The IDR 4 trillion road project will be part 
of the route that connects western Jakarta to Tangerang in Indonesia. As 
the contractor of this project, PT. Wijaya Karya needed to avoid clashes 
with several buildings and facilities in the densely populated area.

The project team created 3D models with Bentley’s BIM technology. 
OpenBridge Modeler and OpenBuildings Designer were used for the cable 
bridge model, easily visualizing the geometry of the bridge. OpenRoads 
Designer supported all road design, including surveys and geotechnics. 
Using Bentley applications saved the team up to two months of data 
survey acquisition, detected clashes within three days of receipt, and 
saved 22% in project costs. PT. Wijaya Karya expects to complete the 
project in February 2020. Project Playbook: ContextCapture, LEAP, 
LumenRT, Navigator, OpenBridge, OpenBuildings Modeler, OpenRoads, 
PLAXIS, ProStructures, RM Bridge, STAAD

PT. Wijaya Karya (Persero) Tbk.

Design and Build of Six-section Flyover 
Toll Road Project
Jakarta, Indonesia

The cable-stayed Danjiang Bridge spans the Tamsui River, Taiwan’s third 
largest. The estimated TWD 12.5 billion bridge will be 44 to 71 meters 
wide and will include a 200-meter-high bridge tower. The design also 
needed to accommodate vehicles moving at 90 kilometers per hour and a 
light rail track with a width of 8 meters in the center of the bridge. 

Quareative was tasked with completing the design of this complex, 
large-scale project. The team built a cloud BIM collaboration platform 
using ProjectWise. Bentley’s BIM applications helped with 3D laser 
scanning, project scheduling and construction simulating, and collision 
inspection. The applications helped the project team check for 
design errors, which improved construction quality, shortened the 
construction period, and reduced costs. The project will be completed 
in August 2024. Project Playbook: ContextCapture, LumenRT, 
MicroStation, Navigator, OpenBridge, OpenBuildings Modeler, 
OpenRoads, ProjectWise, ProStructures

Quareative Co. Ltd

New Project of Danjiang Bridge
New Taipei City, Taiwan
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Passing over the Ganga River in Kolkata, India, the new single-span foot 
bridge will run 99 meters in length. The INR 60.6 million bridge is made 
of two hinged arched latticed steel, supported with well foundations, 
and a steel deck plate supported on stringers. As the engineering 
consultant, RITES Limited needed to meet country-specific standards 
while overcoming the challenges of the river’s tidal effects, a live electric 
railway running parallel to the bridge, and a busy river ferry.

RITES Limited used STAAD to conduct the structural analysis and design 
for the bridge foundations. The application allowed team members to 
easily share models, creating a single file to perform different analyses 
and designs. The team modeled all the structural elements to simulate 
the site conditions, and changes to the design were directly applied into 
the model, saving time and ensuring the integrity of the project. Bentley 
software enabled the team to complete the bridge in June 2017, meeting 
the project timeline. Project Playbook: STAAD

RITES Limited

Arch 99-meter Steel Foot Over Bridge
Kolkata, West Bengal, India

In Bokaro, Jharkhand, India the a cement plant owner-operator developed 
rail infrastructure to link with a nearby railway station. The INR 3.7 million 
project included maintaining the exact level and width with existing 
foot over bridges without having the necessary drawings. The station’s 
existing foot over bridge needed to be extended to provide crossover. 
RITES Limited was tasked with providing the structural analysis of the 
steel structure, which exposed many challenges, including accounting for 
wind and seismic loading.

The project team used STAAD to conduct the structural analysis on this 
project. The application was also used to design the required foundations 
and to share the model as a single file. The team conducted wind loading 
generation on the structure and the application automated design 
changes, saving significant time. RITES Limited completed the structural 
analysis within a tight time frame, despite the many design changes 
made, to move the project into construction. Project Playbook: STAAD

RITES Limited

Construction of a 2.7-meter-wide Foot 
Over Bridge at Tupkadih Station 
Bokaro, Jharkhand, India
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Shirish Patel & Associates Consultants was contracted to assist on the 
design of a new bridge in India. The estimated INR 400 million project 
included a proposed double-deck, single-through truss bridge design 
that ran 80-meters long above an existing railway line. The lower level 
included an elevated road deck while the upper level included a metro 
viaduct deck. The bridge needed to meet a vertical clearance above 
the rail and meet current bridge standards. However, Shirish Patel & 
Associates needed to adjust the design to fit difficult site constraints.

The project team used STAAD to analyze the proposed steel bridge 
arrangements, creating the most optimized design. The team used piers 
to meet the required bridge rules while staying within site constraints. 
STAAD allowed the entire alignment to be straight for the portion of the 
track crossing existing railway lines. The application also created an 
economical and safe design that worked for the site and complied with 
standard codes. Project Playbook: STAAD

Shirish Patel & Associates Consultants Pvt. Ltd.
Metro Viaduct and NHAI Flyover (Double Decker) 
between Ch. +6650.0 Meters and -503.88 Meters 
in North South Corridor of Nagpur Metro Rail 
Project, Nagpur - 6.15 Kilometers
Nagpur, Maharashtra, India

Located in Taichung City, Taiwan the estimated TWD 520 million Pifeng 
Bridge reconstruction project includes redesigning a 400-meter-long, 
15-meter-wide bridge in the Dongshi district. Xie Sheng Engineering 
Consultants designed the bridge and provided technical supervision, 
as well as traffic, drainage, and ground works. The team also 
needed to demolish the existing bridge and manage transportation 
during construction.

The project team used unmanned aerial vehicles for work area inspection 
and photography of the site, reducing surveying by one day. The images 
were then uploaded into ContextCapture to create a 3D model. The 
application revealed existing terrain conditions and helped communicate 
the relationship between the current situation and the proposed bridge 
design to the owner. The model presented the design in a clear, visual 
way so that nearby residents could fully understand the design concepts 
and results. Project Playbook: ContextCapture

Xie Sheng Engineering Consultants Ltd.

Commissioned Engineering Design and Technical 
Supervision Services for Pifeng Bridge 
Reconstruction Project in Dongshi District
Taichung City, Taiwan
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WINNER’S QUOTE

Iconic designs are expressions generated from 
innovative minds and innovative solutions.
Bentley applications helped the ideas take 
shape and create the structures that are helping 
architectural visualization come to fruition. 
Bentley is truly advancing infrastructure.

Upendar Rao Kollu, Managing Director, 
Voyants Solutions Private Limited
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Advanced technology 
aids in the delivery of 

high-quality buildings and 
campuses by allowing 

engineers and architects 
to focus on aesthetics, 
adhere to the program, 

and maintain the budget. 
The projects in this 

category demonstrate 
how innovative 

applications support 
environmental initiatives, 
operational performance, 

and compliance 
with regulations and 
accreditations. They 

demonstrate excellence 
in planning and design, 

simulation and analysis, 
and the delivery and 

operation of buildings 
and campuses. 

BUILDINGS AND
CAMPUSES
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Voyants Solutions Private Limited

Detailed Design, Tendering and Project Management Services for the Establishment of 12 IT/Hi-Tech Parks
Bangladesh

To facilitate economic and social growth in eight administrative regions of Bangladesh, 12 IT/hi-tech IT parks are being developed as smart green campuses 
in 12 districts. Voyants Solutions was responsible for conceptual design of the project prototype through to commissioning and client handover. With limited 
design parameters and timeframe to create an iconic and unique campus, Voyants Solutions required flexible 3D modeling applications.

Voyants Solutions proposed a design concept based on the water lily, the national flower of Bangladesh, with a curvilinear building structure and connecting 
walkways, skywalks, and plazas throughout the campus. STAAD helped design the complex geometric framing while OpenBuildings Designer provided 3D 
visualization and integration of architectural and engineering elements. Bentley applications helped optimize design coordination to submit the schematic 
design 15 days early, saving 50% in design time, with 60% less resources, achieving a return on investment of five times. The 3D model will further facilitate 
construction scheduling and monitoring. Project Playbook: LumenRT, OpenBuildings Designer, STAAD

Going Digital: Advancements in BUILDINGS AND CAMPUSES
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Covering 1.26 million square meters, the Heilongjiang Construction 
Industry Modernization Demonstration Park is a prefabrication industrial 
building project aimed at transforming traditional construction in 
Heilongjiang province into an environmentally, green economic industry. 
The CNY 3.6 billion project required multiple, dispersed participants to 
collaborate on a tight planning, design, and construction timeline. 

The project team implemented a coordinated 3D BIM strategy and 
industrialized project delivery using a digital twin, establishing an open, 
connected data environment (CDE). Using ProjectWise and Bentley’s 
integrated 3D digital applications—including OpenRoads ConceptStation 
and OpenBuildings Designer—shortened design time by five days and cost 
evaluation time by 80%. ContextCapture helped generate an accurate 3D 
reality model, improving earthworks measurements and calculations by 
two times. Working in Bentley’s CDE saved CNY 4.5 million in construction 
costs and provided a complete lifecycle asset management solution. 
Project Playbook: ContextCapture, LumenRT, MicroStation, Navigator, 
OpenBuildings Designer, OpenRoads, ProjectWise, ProStructures, STAAD

Heilongjiang Construction High-Tech Capital Group Co., Ltd. 
Digital Application in Heilongjiang Construction 
Industry Modernization Demonstration Park
Harbin City, Heilongjiang, China 

Situated in the geographic center of Sydney, 6 & 8 Parramatta Square 
will meet the city’s growing demands for high-quality workspace while 
creating a world-class civic space. Johnson Pilton Walker (JPW) is the 
lead design firm for the 50-story office building covering 125,000 square 
meters. With strict development, planning, and environmental controls, 
the AUD 600 million project presented numerous design and delivery 
challenges, requiring innovative strategies and careful collaboration. 

Using OpenBuildings Designer, JPW established an open, connected 
data environment, facilitating integrated design through implementing 
a digital twin. Bentley’s flexible, collaborative design application 
streamlined workflows and accelerated iterative modeling to resolve 
clashes and complex spatial parameters, achieving a sustainable design. 
The software allowed the team to model over 8,000 façade panels 
in less than an hour, compared to seven to 14 days using traditional 
methods. Extracting digital data directly from the 3D model resulted in 
more accurate, efficient deliverables, saving significant time, costs, and 
resources. Project Playbook: OpenBuildings Designer 

Johnson Pilton Walker

6 & 8 Parramatta Square
Sydney, New South Wales, Australia
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This INR 5 million project involved designing a fire sprinkler system 
around an escalator in Mysore, India. AlMass Tronics was tasked with 
implementing BIM processes and providing detailed 3D modeling. Faced 
with minimal client input, requests for specific deliverables, complex 
routing of piping, and challenging placement of the sprinklers and auxiliary 
equipment, the team required integrated digital design applications.

The company initiated a BIM methodology using Bentley’s 3D design 
applications to model the system and perform clash detection, which 
simplified conceptual modeling and eliminated errors. The software 
facilitated the creation of component libraries that could be linked 
directly to the model and provided a 3D visual rendering of the model 
detailing different types of equipment and products for the client. 
Project Playbook: MicroStation, OpenBuildings Designer, ProjectWise 

AlMass Tronics 

Fire Fighting System around Escalators
Mysore, India

The Zhanjiang circular economy coke oven gas project is a new-build 
construction of a gas production station with a capacity to treat 40,000 
liters of raw coke oven gas per day. Baosteel Engineering and Technology 
Group assembled over 20 engineers to design the station and deliver 
construction drawings. The CNY 430 million, highly specialized project 
required the multidiscipline team to apply a 3D BIM strategy for the 
facilities and piping network to meet the short design cycle.

The company used OpenBuildings Designer, MicroStation, and 
Navigator to establish 3D digital workflows, coordinating design. 
OpenPlant helped generate a virtual model for the entire station and 
extracted accurate bills of quantity directly from the model, minimizing 
manual workload. Navigator identified three major pipeline collisions, 
eliminating costly modifications. Bentley’s solution optimized design 
and improved efficiencies, shortening construction by 10 days and 
producing a record of 80 construction drawings within one month. 
Project Playbook: MicroStation, Navigator, OpenBuildings Designer, 
OpenPlant, ProjectWise

Baosteel Engineering & Technology Group Corporation

Digital 3D Design of Zhanjiang Circular 
Economy Project of Baosteel
Zhanjiang, Guangdong, China
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The Zhengzhou-Xuchang airport high-speed railway established a 
19-minute connection between the Xuchang East Railway Station and the 
Zhengzhou Airport. Beijing Zhongcheng Huijian Engineering Management 
Group is responsible for modeling Xuchang City’s landmark and largest 
historic public facility initiative. Faced with a total construction area 
covering almost 29,000 square meters amid a multidiscipline team, 
the company implemented a collaborative BIM strategy to streamline 
workflows and automate engineering quantity calculations.

Using ProjectWise, the team standardized data and process 
management. OpenBuildings Designer helped develop a model 
component library, optimizing design modeling and information 
integrity. Bentley applications established a cloud quantity calculation 
system and directly linked engineering quantities from the model to 
the contract list to comply with Chinese principles. The team saved 500 
resource hours inspecting engineering quantities and reduced on-site 
coordination and workload time by 80%, saving 60% in personnel costs. 
Project Playbook: OpenBuildings Designer, ProjectWise

Beijing Zhongcheng Huijian Engineering 
Management Group Co., Ltd.
CQC Modeling and Quantity Calculating Project 
of Xuchang East Railway Station of Zhengzhou 
Airport to Xuchang Municipal Regional Railway 
Xuchang, Henan, China

Phase II, KK Times Square, Sembulan, Kota Kinabalu, Sabah is a one-
stop, premium, four-story shopping mall covering 800,000 square feet. 
The building is the largest mall located at the seaside area in Sabah, 
Malaysia, encompassing a wide range of retail, entertainment, and dining 
space for approximately 300 tenant leases. Bina Puri Sdn. Bhd. is the main 
contractor retained to construct and deliver the MYR 470 million project 
within 24 months. 

The contractor used OpenBuildings Designer to establish an integrated 
modeling platform for architectural, structural, civil, mechanical, and 
electrical design. Using Bentley’s comprehensive modeling application 
enhanced on-site safety and facilitated design in compliance with local 
requirements. Project Playbook: OpenBuildings Designer

Bina Puri Sdn. Bhd. 

Phase II, KK Times Square, Sembulan, 
Kota Kinabalu, Sabah 
Kota Kinabalu, Sabah, Malaysia  
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Fengtai Junction Station is set to become one of the most important 
transportation hubs in Beijing. As part of the CNY 7.5 billion railway 
initiative, pedestrian simulation research optimized design and 
construction to handle the concentrated passenger flow and ensure a 
safe and effective traveler environment. Given the project’s scale and 
complexity, the team required comprehensive simulation and modeling 
technology to assess the station design and perform accurate quantitative 
analysis on the passenger flow service.

LEGION helped build an objective pedestrian and simulation model 
covering the entire junction and different passenger flow conditions. 
The model facilitated scheme comparisons and provided a reference 
platform for design and construction, predicting the future operation of 
the junction. Bentley’s model builder and pedestrian simulation software 
improved coordination efficiencies among project team members and 
simplified design workflows. The software optimized the spatial layout 
of the facilities and rationally matched it with passenger flow, avoiding 
costly construction inefficiencies. Project Playbook: LEGION

China Architecture Design and Research Group

Pedestrian Simulation Consultation 
of Beijing Fengtai Railway Hub
Beijing, China

Base Property Group retained CNI Ingenieros Consultores SAS to provide 
conceptual and structural design and analysis for the complex COP 57.185 
billion development project. With a goal to create an iconic building in the 
city of Bogota, CNI opted for an unconventional architectural structure. The 
team used a diagrid design system to provide rigidity and load resistance 
toward the perimeter of the building, creating a column-free and more 
efficient use of the interior space. This structural scheme presented 
geometry and design challenges, requiring analysis of numerous options 
to determine the optimal configuration. 

The team used STAAD.Pro to generate 3D models of various geometric 
concepts and evaluate the structural façades to facilitate coordination 
between structural integrity and architectural aesthetics. Using 
STAAD.Pro, CNI built and analyzed more than 10 models for structural 
alternatives within six months, saving 20% during conceptual design. 
During peer review, the accurate analytical information from STAAD.Pro 
accelerated decision-making to achieve final design approval two weeks 
early. Project Playbook: STAAD.Pro

CNI Ingenieros Consultores SAS

Structural Analysis and Design of Diagrid 
Building in Bogota
Bogota, Cundinamarca, Colombia
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The Park Hyatt five-star hotel features a complex fit-out and façade, 
requiring multidiscipline review and coordination. D&H Steel Construction 
was responsible for providing shop drawings, fabrication, and erection of 
steel structural components. Faced with a tight architectural envelope 
and a requirement that the façade be procured offshore, the team needed 
reliable steel detailing and fabrication software to ensure design accuracy 
prior to manufacturing.

D&H used ProSteel to model the steel elements and evaluate 
constructability and lift planning of the large fabricated items. Assembly 
information, shop drawings, and purchasing information could be directly 
extracted from the 3D model for accurate deliverables. The application 
facilitated model sharing in various file formats. Working in the 3D 
modeling environment required the efforts of just 2.5 modelers, allowing 
other team members to work on other tasks. Integrating the visual 
checking and clash detection features of Navigator optimized design 
coordination, minimizing errors and contributing to precise fit on site. 
Project Playbook: Navigator, ProSteel

D&H Steel Construction

Park Hyatt-Auckland
Auckland, New Zealand

Dal Pos is responsible for overseeing conceptual and detailed design, 
production, and assembly of a polygonal seat set in a public space in 
Bad Kreuznach, Germany. The unique design posed several modeling and 
engineering challenges, given its irregular shape made with interlocking, 
removable components. To meet these complex design challenges and 
ensure optimal spacing of the structural supports, the designer required 
flexible 3D modeling technology.

The designer used MicroStation to complete the entire project. 
MicroStation provided a comprehensive, flexible modeling environment 
to create and modify the uniquely shaped surfaces and meshes necessary 
to model the structure. Using Bentley’s 3D digital modeling application 
allowed for bills of material to be automatically generated directly from 
the model and accelerated accurate drawing production. The design 
visualization software simplified modeling of the complicated geometry 
and provided solutions for the associated structural challenges, while 
significantly reducing design time. Project Playbook: MicroStation

Dal Pos Luca 

DIE BLAUE EISDIELE 
Bad Kreuznach, Germany
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Located in Northwest London, the Quarters - Swiss Cottage is a nine-story 
apartment building with 104 studio apartments and 11 communal kitchens 
available for long-term or short-term rental. The developer commissioned 
Fabbri Group Italia to handle the entire fit-out of the building, including 
wire and piping arrangement, full-height wainscoting, and ventilation 
sockets. Fabbri needed to work on a tight timeline with more than 23 
room types varying in layout and fittings, requiring study of components 
and communication with the developer. 

MicroStation and OpenBuildings Designer helped model the components 
and produce shop drawings for client approval. The applications enabled 
integration with third-party software and optimized communication 
with clear visual deliverables. The automated features and ability to 
extract information directly from the models provided accurate material 
and cost estimates, eliminating errors during design, production, and 
assembly. Despite the tight schedule, using Bentley’s 3D digital design 
solution enabled the project to be completed without any delays. 
Project Playbook: MicroStation, OpenBuildings Designer

Fabbri Group Italia

The Quarters - Swiss Cottage
London, United Kingdom

The Hengtong Fiber Optic Cable Plant is a sustainable development 
initiative to drive economic growth in India’s emerging industrial parks. 
The project team needed to construct optical fiber and cable factory 
buildings and structures, including power supply, HVAC system, and 
piping. The multidiscipline team needed to overcome a complex layout 
and pipeline network, as well as a long procurement cycle.

Bentley applications helped establish a digital information model 
and reality mesh. ProjectWise supported an open, connected data 
environment for coordinated design. SYNCHRO helped realize visual 
simulation for construction simulation, scheduling, and cost management. 
Using the integrated 3D model to extract accurate bills of quantity and 
identify potential errors reduced material loss and minimized construction 
delays. The applications streamlined and optimized workflows to 
shorten the construction period by 60 days and save CNY 25 million. 
Project Playbook: Bentley Raceway and Cable Management, 
ContextCapture, LumenRT, MicroStation, Navigator, OpenBuildings 
Designer, OpenRoads, ProjectWise, SYNCHRO

First Construction Engineering Limited Company 
of China Construction Third Engineering Bureau

India Hengtong Fiber Optic Cable Plant Project
Pune, Maharashtra, India
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Geom Lamberto Vannini from the technical studio collaborated on the 
design of the production set of Vincenzo Bellini’s “La Sonnambula,” 
consisting of an armillary iron sphere and background elements. Each 
element needed to be easily transported and assembled in both the 
Valladolid, Spain and Genoa, Italy theaters with minimal modification. 
The entire design required mounting above the stage via a cantilevered 
overhang over the orchestra pit. 

MicroStation helped analyze the set during the design phase, from both 
a planning and elevation perspective. The 3D visual renderings optimized 
stage space and set assembly time at the various stage locations. 
Working in a single platform to generate the 2D drawings and 3D virtual 
representation provided a controlled design environment, simplifying 
modifications throughout the entire design phase. The application 
enabled all elements to be constructed in the workshops and assembled 
on site without any changes. The software helped the team successfully 
transformed the set designer’s manual sketch from concept to reality. 
Project Playbook: MicroStation

Geom Lamberto Vannini - Technical Studio 

Set Design for "La Sonnambula" 
Italy and Spain

Siemens South Africa initiated a project to establish a 3D model package 
for ongoing facilities management of its Midrand headquarter offices, 
covering a 7-hectare landscape with complicated building forms. The 
project included creating and curating a digital twin for the building 
structure and site using 2D images and 3D models, drawing deliverables, 
and identifying assets for equipment maintenance monitoring. Given 
the site layout and structural complexity, the team needed to maximize 
sunlight while minimizing interference with daily operations. 

Drone technology captured the existing building and site conditions, 
while ContextCapture generated a 3D reality mesh. ProjectWise 
provided an open, connected data environment to share and analyze 
information. Using ContextCapture to render and model the 3D building 
took a team of two people two weeks, compared to four weeks done 
manually by four inspectors. The software delivered a high-level, 
accurate digital twin model for more informed, real-time decision 
making with a 50% cost reduction. Project Playbook: ContextCapture, 
MicroStation, ProjectWise 

iGlobe Group

Siemens 3D Facility Management
Johannesburg, Gauteng, South Africa
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The teaching building for Phase III of the Inner Mongolia Technical College 
of Construction project occupies a construction area of 32,000 square 
meters and is comprised of a large steel grid structure and framework. 
The project team implemented 3D BIM design and reality modeling to 
deliver the CNY 260 million project, establishing a digital twin of the 
campus and setting a precedent for BIM reality design in Inner Mongolia. 

OpenBuildings Designer helped develop a 3D information model for both 
the interior and exterior of the building complex. ContextCapture was 
used to generate a high-precision reality mesh that provided accurate 
data support for earthworks calculation and on-site construction 
works. MicroStation and Descartes helped combine the 3D BIM 
and reality model, integrating architectural design with the actual 
environment, while LumenRT simulated the campus under different 
environmental and structural conditions. Bentley applications saved 
client costs, improved construction progress, and enhanced supervision 
efficiency. Project Playbook: ContextCapture, LumenRT, MicroStation, 
OpenBuildings Designer 

Inner Mongolia Technical College of Construction 

BIM Reality Design Project for the Teaching 
Building Phase III of Inner Mongolia Teaching 
College of Construction
Hohhot, Inner Mongolia, China 

The vast expanse of open lawns and floral bounty in Salem, Tamil Nadu, 
India provides the perfect ambience for an aesthetically chartered 
school building. Spanning three acres, the WiFi-enabled infrastructure 
is comprised of 90 well-ventilated smart-board classrooms, laboratories, 
and libraries, as well as a state-of-the-art auditorium, recording studio, 
and teachers’ resource center. With multiple disciplines working across 
three offices, the project team required an integrated digital platform to 
manage and share the voluminous project information and documentation.

The team used MicroStation and OpenBuildings Designer for design 
modeling and inspectioneering. Using ProjectWise to establish an 
open, connected data environment facilitated a federated information 
management system accessible to all project participants and 
stakeholders in a single platform. Bentley’s integrated digital applications 
accelerated accurate data sharing and stakeholder feedback during the 
early planning and design stages to avoid costly changes during detailed 
design and construction. Project Playbook: MicroStation, OpenBuildings 
Designer, ProjectWise

Lexuar

School Building
Salem, Tamil Nadu, India
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Linea Effe Arredamenti was retained to design and deliver a kiosk in 
Germany for the Eis Café Rialto ice-cream parlor. The organization 
was responsible for the entire commissioning, including providing 
visual renderings to the client, through to execution, construction, and 
installation. Faced with complex design and workmanship, and numerous 
client requests for modification, the project team shifted from a 2D to a 3D 
design approach. The team required flexible, state-of-the-art software to 
timely accommodate these challenges and facilitate seamless interaction 
with the client. 

Linea relied on the modeling and visualization features of MicroStation to 
achieve a photorealistic rendering of the design, simplifying coordination 
with the customer and industrializing project delivery. The flexibility and 
automated features of Bentley’s 3D design application saved considerable 
time generating design documentation and minimized errors. The project 
team could accurately and timely incorporate design changes throughout 
the project, achieving full client satisfaction and quality deliverables. 
Project Playbook: MicroStation

Linea Effe Arredamenti SNC Di Lucio e Oscar Ferigo 

Interior Design of an Ice Cream Parlor
Germany

Architect Gabriele Cappelletti was commissioned to design a stand for 
a client at Milan’s 2019 Salone del Mobile furniture trade fair. Making 
Stands was tasked with verifying design feasibility and adapting it to its 
own modular system, modeling the stand, and generating the necessary 
drawings to produce and assemble the components. The company needed 
to build the stand primarily from the client’s products within the tight 
timeframe set by the fair organizers. 

The team used MicroStation, combined with third-party software 
to manage the complex structural design consisting of thousands 
of pieces. MicroStation also helped the team create a vast library 
of more than 2,500 components for the stand mounting system to 
generate production drawings. This digital archive allowed the team 
to quickly retrieve components for the production department to 
prepare the parts for assembly. Bentley’s 3D digital solution optimized 
structural integrity of the modular stand, producing a high-quality 
deliverable that met client specifications and the fair-imposed timeline. 
Project Playbook: MicroStation

Making Stands

Tabu Spa Stand for Salone del Mobile 2019 
Milan, Italy
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Located in Barcelona’s Guinardo district, this housing project for 10 
apartments is a four-story building between two adjacent buildings. ONA 
Arquitectes led the BIM implementation for the EUR 2 million project to 
facilitate compliance with all 10 clients’ conditions and standards, and 
design an A-rated, energy-efficient building. BIM technology was used 
throughout the entire design and construction process to manage client 
personalization with the design and construction teams.

ONA used OpenBuildings Designer to generate an interoperable 
architectural model that helped control, coordinate, and visualize each part 
of the design and construction process. Working in a collaborative modeling 
environment and using iModels streamlined coordination between the 
engineers, construction team, and stakeholders, optimizing conceptual 
design and on-site construction. The 3D visualization capabilities and 
automated design features of OpenBuildings Designer helped the 
team understand the complex geometric structural relations to improve 
design accuracy, on-site execution, and increase return on investment. 
Project Playbook: OpenBuildings Designer

Ona Arquitectes

Housing Project for 10 Apartments
Barcelona, Catalonia, Spain

As part of the 110.19-foot M/Y Nauta Air yacht's, Pad Project was 
commissioned to develop 2D architectural drawings and 3D interior 
designs for the vessel. The project, which had an 11-month timeline, 
involved creating and managing 20,000 files, totaling 33 gigabytes, 
and assembling 50,000 components. Faced with integrating furnishings 
comprised of various materials required by the architects and validating 
the technical feasibility of the architectural plans, the team required 
flexible modeling and visualization technology.

MicroStation helped develop the 2D drawings and 3D models. Using 
the interoperable design application, architectural changes and point-
cloud data could be continually and directly integrated within the model 
in a virtual environment for the team to perform structural interference 
checks. The cross-referencing features in MicroStation facilitated real-
time management and sharing of the thousands of files to keep the project 
on schedule. The software helped reduce design and drawing production 
time by one-third and provided welcoming interior yacht spaces to fully 
satisfy the client. Project Playbook: MicroStation

Pad Project Srl

M/Y NAUTA AIR 110.19
Fano, Italy
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London Bridge railway station, one of the oldest in the world, is used 
by 42 million passengers per year. As a result, Network Rail initiated 
a redevelopment project to update the facilities and expand capacity. 
Pipetech Engineering Solution was retained to provide as-built deliverables 
for the rail tracks and signaling. When completed, the redeveloped station 
will accommodate between 50 and 70 million passengers annually.

The project team used OpenBuildings Designer to model and design 
the as-built rail track and signaling components, and ProjectWise 
to establish an open, connected data environment to share 
and exchange models and information across the project team. 
Bentley’s integrated 3D modeling technology facilitated digital 
workflows that helped resolve complex challenges and optimize 
resource hours to achieve a significant reduction in project costs. 
Project Playbook: OpenBuildings Designer, ProjectWise

Pipetech Engineering Solution Pvt. Ltd. 

London Bridge Station
London, United Kingdom

Located in Frankfurt, Germany, this project involved technical development 
for an exhibition stand exhibiting ceramic sanitary ware. ProExe di Matteo 
Canuti received commissioning from the general contractor to engineer all 
hanging and non-hanging structures, fastenings, and electrical systems. 
The project required producing technical designs, construction tables, 
lists, and documentation for on-site assembly. Faced with technical and 
structural challenges, the project team required a 3D digital solution to 
analyze loads for optimal structural support. 

Using MicroStation and third-party CAD software, the team modeled and 
analyzed different scenarios to manage a series of suspended wooden 
sails and created a lattice aluminum trellis structure that supported 
both the sails, as well as the lighting mounts. Bentley’s interoperable 
application facilitated real-time data control of the varying structural 
loads to quickly and efficiently determine the optimal design solution. The 
automated analysis and visualization features in MicroStation generated 
precise, error-free, clear assembly diagrams enabling the project to be 
completed in a shorter timeframe. Project Playbook: MicroStation

ProExe di Matteo Canuti

Technical Design of Scarabeo Stand 
for ISH Frankfurt 19
Frankfurt, Germany
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Located in Jakarta, Indonesia, Mandiri University is a building construction 
initiative that will be used to train employees of PT. Bank Mandiri. PT. 
Wijaya Karya was contracted to provide design review services. The 
IDR 450 billion campus is in an earthquake-prone area, requiring road 
landscaping and structural works that can withstand the seismic activity. 
To meet these challenges, the team implemented a BIM strategy to 
deliver an environmentally sustainable, green building in Indonesia. 

OpenBuildings Designer helped establish a 3D modeling platform to 
accelerate planning and design while ContextCapture generated a reality 
mesh of the existing site conditions to optimize earthworks. SYNCHRO and 
LumenRT facilitated digital construction sequencing and illustrated the 
campus throughout the construction process, optimizing workflows. The 
applications helped convert 2D drawings into 3D models within two weeks. 
The 3D models facilitated clash detection and accurate extraction of bills 
of quantity, eliminating on-site errors and rework and reducing project 
costs by 5%. Project Playbook: OpenBuildings Designer, OpenRoads, 
STAAD, SYNCHRO

PT. Wijaya Karya (Persero) Tbk. 

Mandiri University
Jakarta, Indonesia 

Italian jewelry retailer TUUM launched its second flagship store in Rome 
to create a public meeting point and embrace an artistic focus that defines 
the brand. Rendark was responsible for a design that captured the brand’s 
authenticity and while integrating history with contemporary vision. Faced 
with creating an elegant harmonious design that communicates TUUM’s 
values, and effectively presenting the design to the client, Rendark 
needed interoperable technology to perform 3D modeling and rendering 
within the same platform. 

The company relied on MicroStation with its competitive edge to 
create 3D models, generate 2D drawings, and render animated 
visualizations directly from the models. Using Bentley’s interoperable 
software facilitated communication with project participants and 
stakeholders using various CAD applications, eliminating the need 
for file conversion. The flexible compatibility and comprehensive 
visualization features accelerated information sharing and coordination, 
and optimized change management, saving significant design time. 
Project Playbook: MicroStation

Rendark 

TUUM Store Rome
Rome, Italy
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Arte S is a residential development located near the city of George Town 
in Penang, Malaysia. SPARK Architects was commissioned to design 
the building and its landscape. The MYR 250 million project consists 
of two condominium towers containing 460 residential units: the taller 
tower climbing 50 stories and reaching 180 meters, and the shorter tower 
rising 32 stories. Together, the buildings comprise the tallest twin tower 
development on the island. The design includes a complex curvilinear, 
layered geometry of the balcony, terraces, and pools.

SPARK used MicroStation for 2D and 3D modeling to produce images, 
models, and documentation throughout project stages to completion. The 
flexibility of MicroStation enabled the team to generate the spiral-shaped 
building, while incorporating a structural form to naturally reduce heat 
gain within the building by deflecting sunlight. With column-free, beam-
free apartments and a car park shrouded in planted perimeter gardens, 
the project represents how architectural form can be inspired by the 
surrounding topography. Project Playbook: MicroStation

SPARK Architects

Arte S
George Town, Penang, Malaysia

The proposed project design for the Finnish National Museum Annex 
Building covers 3,850 square meters and is comprised of public museum 
exhibition spaces, visitor, meeting, and restaurant areas, and technical 
facilities. From an architectural perspective, the design attempts to link 
cultural tradition to construction through a unique and rational concept 
based on sustainable principles. Tapani Launis Architects was retained to 
develop the conceptual design plans.

The team used OpenBuildings Designer for 3D modeling during the 
preliminary design stages. Using the software to establish digital 
workflows facilitated a continuous design process with visual deliverables 
to further BIM processes throughout project execution and construction. 
Bentley’s interoperable modeling application allowed the team to 
work within European design specifications and improved quality of 
deliverables. The software enhanced productivity and design efficiency, 
reducing costs and resource hours, and shortened the project schedule. 
Project Playbook: OpenBuildings Designer

Tapani Launis Architects Ltd.

Finnish National Museum Annex Helsinki
Helsinki, Finland
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WINNER’S QUOTE

The pilot program implemented standards during 
construction that helped to improve design quality. 
The program set a great example for using digital 
twins to support future state grid projects.

Wei Wang, Executive Assistant, Senior Engineering, 
POWERCHINA Hubei Electric Engineering Co., Ltd.
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POWERCHINA Hubei Electric Engineering Co., Ltd.

Technology Application in Miluo Western 220kV Substation Project  I  Miluo City, Hunan, China

The Miluo Western 220-kilovolt substation will enhance power reliability to 150,000 users in Hunan, China. The substation is the State Grid’s first 3D 
pilot project that employed 3D design standards during construction. For the CNY 113.2 million project, POWERCHINA Hubei Electric Engineering needed 
to implement 3D digital collaborative design and provide digital twin models to the State Grid for substation operation and maintenance within a 
10-month timeline.

POWERCHINA used ContextCapture to create the digital context. Including landscaping, waterways, and houses in the model helped to support substation 
planning. The team used Bentley Substation and OpenBuildings to optimize design and collaboration. SYNCHRO for 4D reduced construction helped visualize 
and track progress. By adopting digital twins, the team improved construction coordination to complete the project in nine months, saving CNY 1.5 million. 
Project Playbook: Bentley Raceway and Cable Management, Bentley Substation, ContextCapture, LumenRT, MicroStation, Navigator, OpenBridge, 
OpenBuildings Designer, OpenPlant, ProjectWise, Promis.e, ProSteel, ProStructures, STAAD, SYNCHRO 
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The Longquan 220-kilovolt substation will resolve power supply issues in 
the western region of Xingtai, improving the regional power grid structure 
and relieving the load on adjacent substations. The RMB 94.7 million 
project is in a rugged topographical area with elevation differences up to 
11 meters. To meet these design challenges, Hebei Huizhi Electric Power 
Engineering Design carried out comprehensive, collaborative 3D design to 
generate accurate construction deliverables.

The team used Bentley’s substation design and engineering applications to 
model different discipline components including the main wiring diagram 
design, grounding system design and other functions to complete the 2D 
principle design and 3D layout design of the substation. This allowed 
synchronizing of 2D and 3D data. Navigator extracted accurate material 
and engineering quantities to shorten the design cycle by 10%. Bentley’s 
solutions optimized design, saving RMB 92,000 in construction costs.  
Project Playbook: Bentley Raceway and Cable Management, Bentley 
Substation, LumenRT, MicroStation, Navigator, OpenBuildings Designer, 
OpenPlant, OpenRoads, ProjectWise, ProSteel, ProStructures, STAAD

Hebei Huizhi Electric Power Engineering Design Co., Ltd. 

Longquan 220kV Substation 
Xingtai, Hebei, China 

A new 132/33-kilovolt gas-insulated substation in Malaysia will help 
accommodate improve supply reliability to rural villages. PESTECH 
International worked with a multidiscipline team to deliver the MYR 
58 million project within the 28-month schedule. The new substation 
presented site constraints and terrain challenges while requiring 
connecting the substation with existing transmission lines amid a tight 
timeline and budget. 

The team used Bentley Substation to create a component library and build 
3D models. ProjectWise improved collaboration and content management 
and OpenBuildings Designer and Bentley Raceway and Cable Management 
helped model the control building and automate cable calculations to 
optimize lengths and routes. The applications eliminated manual tasks 
that reduced errors and rework, accelerating design time by 50% and 
saving MYR 85,000. Using the models to extract accurate bills of material 
saved an additional MYR 90,000. Project Playbook: Bentley Raceway 
and Cable Management, Bentley Substation, ContextCapture, LumenRT, 
MicroStation, Navigator, OpenBuildings Designer, ProjectWise, Promis.e

PESTECH International Berhad

Digitization of 132/33kV Gas-insulated 
Switchgear Substation at Sibiyu Sarawak
Sibiyu, Sarawak, Malaysia 
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Burns & McDonnell sought to automate substation design to meet the 
varying demands and design criteria required by different clients. The 
main challenge involved allowing the automated system to incorporate 
variable design aspects for each new client in a data and model-driven 
environment. The team also needed to increase design and bid accuracy 
while reducing design time for each substation project.

The team used Bentley Substation to help design client-specific intelligent 
models for construction, planning, and maintenance. Using the integrated 
design system greatly reduced engineering, design, and review hours, and 
industrialized project delivery. Based on the re-creation of a previously 
completed project, the new Bentley-based solution reduced design and 
engineering hours by 35%, to save USD 17,000 in costs and deliver the 
project a month ahead of schedule. The automated features in Bentley 
Substation eliminated manual tasks and streamlined workflows, estimated 
to save significant time and additional costs during the proposal process. 
Project Playbook: Bentley Substation, MicroStation, ProjectWise 

Burns & McDonnell

General Arrangement Generator
Houston, Texas, United States

To refine and improve project execution, East China Electric Power Design 
Institute performed 3D preliminary design works for the 220-kilovolt 
Ruanqiao substation in Chizhou, Anhui province. The initial feasibility 
study did not adopt 3D design, resulting in vague estimates of engineering 
quantities and costs. To meet the urgent one-month project deadline, the 
company needed integrated 3D digital design applications.

The team used ProjectWise and MicroStation to establish an open, 
connected data environment, facilitating real-time, collaborative 
workflows and accelerating the design process. OpenRoads helped 
create a digital terrain model to optimize earthworks calculations, while 
OpenBuildings Designer and Bentley Substation helped design and 
complete the civil and electrical engineering models. The accurate 3D 
models identified issues and insufficient funding in the original feasibility 
study. By refining the design program through collaborative digital 
modeling, construction costs and project budget are strictly controlled 
within the acceptable scope of the client. Project Playbook: Bentley 
Substation, MicroStation, OpenBuildings Designer, ProjectWise

East China Electric Power Design Institute Co., Ltd. 
of China Power Engineering Consulting Group

220kV Ruanqiao Substation in Chizhou
Chizhou, Anhui, China 
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This 66-kilovolt substation is located in Teliel Industrial Park in the 
Economic Development Zone of Teliel City in China’s Heilongjiang province. 
While the project site offers convenient transportation surrounded by 
water supply and drainage facilities, there are no underground resources 
in the area. Harbin Aiderui Electric Power Design Co. is responsible for 
the 3D design of the power station upgrade so that it will comply with the 
State Grid requirements. 

The project team used Bentley Substation, OpenBuildings Designer, 
and Bentley Raceway and Cable Management, combined with Bentley’s 
civil design applications. The team developed the 3D design of the 
electrical, civil, and cable components of the substation. Working in an 
open, connected data environment streamlined workflows to build a 3D 
information model of the entire substation, meeting preliminary design 
requirements in six days. Project Playbook: Bentley Raceway and Cable 
Management, Bentley Substation, LumenRT, OpenBuildings Designer, 
OpenPlant, ProStructures 

Harbin Aiderui Electric Power Design Co., Ltd. 

66kV Substation Project in Tieli Industrial Park
Harbin City, Heilongjiang, China 

A new 35-kilovolt substation will accommodate the growing load demand 
and improve power supply reliability in Jiangxi, China. Jiangxi Northeast 
Electric Power Design Institute is responsible for designing the substation, 
buildings, associated equipment, and roadway infrastructure. The CNY 
11 million power utility transmission project requires accurate detailed 
design depth to optimize construction and 3D visual deliverables, a first in 
the province for this type of substation. 

Bentley Substation was used for 3D modeling of the electrical, primary, and 
secondary equipment. Bentley Raceway and Cable Management helped 
design and visualize cable layout for accurate cable lengths. OpenBuildings 
Designer was used for architectural design and collision detection. The 
team identified two pipeline collisions, an insufficient electrical clearance, 
and two construction space issues, which reduced construction time. The 
digital design solution saved eight days in design time and facilitated full 
lifecycle management. Project Playbook: Bentley Raceway and Cable 
Management, Bentley Substation, OpenBuildings Designer, OpenPlant, 
ProSteel, ProStructures, STAAD

Jiangxi Northeast Electric Power Design Institute Co., Ltd. 

New Project of a 35kV Substation in Datangbu 
Poyang, Jiangxi, China 
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Located in the hilly terrain of Jiangxi, China the Wenshan 500-kilovolt 
substation has one set of 750-megavolt amp main transformers, six circuits 
of 500-kilovolt outgoing transformer lines, and six circuits of 220-kilovolt 
transformer lines. The total land requisition area is 7.5 hectares, with an 
enclosure area of over five hectares. The CNY 47 million power project 
required a 3D data information model for the major electrical equipment 
and associated substation facilities.

Bentley Substation helped establish 3D models for the primary and 
secondary electrical elements while OpenPlant helped model the 
surrounding substation infrastructure. The interoperability of Bentley 
applications provided the civil engineering design solution for the main and 
auxiliary production construction, framework, and associated equipment 
and conduit lines. The multidiscipline team established an open, connected 
data environment to deliver 3D digital models and drawings that met 
the preliminary design criteria. Project Playbook: Bentley Raceway 
and Cable Management, Bentley Substation, OpenBuildings Designer, 
OpenPlant, ProjectWise, ProSteel, ProStructures

Jiangxi Tengda Electric Power Design Institute Co., Ltd. 

Expansion Project of No. 2 Main Transformer 
of Wenshan 500kV Substation
Ji’an, Jiangxi, China

The proposed Jinzhong Taigu Xiaobai 110-kilovolt substation is located 
in a convenient transportation area southwest of Shangzhuang Village 
in Jiangxi, China. China’s State Grid initiated the CNY 19 million project, 
requiring 3D design and digital deliverables. The planned substation 
includes 3-by-50 megavolt amp transformers; a six-circuit, 110-kilovolt 
line; and a six-circuit, 35-kilovolt line. Jinzhong Electric Power Northeast 
Electric Power Design Institute is responsible for preliminary design in 
accordance with the State Grid’s requirements.

Bentley Substation helped design the 3D layout, grounding, and lighting 
protection system while OpenBuildings Designer helped model the 
architecture, structures, and plumbing. Integrating the 3D models in 
Bentley Substation generated a 3D information model of the entire 
station. The applications facilitated 3D dynamic browsing to view 
equipment and asset information in real-time, as well as animation 
production and construction simulation to meet client deliverables. 
Project Playbook: Bentley Raceway and Cable Management, Bentley 
Substation, LumenRT, OpenBuildings Designer, OpenPlant

Jinzhong Electric Power Northeast Electric Power 
Design Institute Co., Ltd. 

New Project of a 110kV Substation in Xiaobai 
Township, Taigu County
Shangzhuang, Taigu, China 
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The Shuangshi 110-kilovolt substation is in the city of Zigong in Sichuan, 
China. Once completed and operational, it will supply power directly to 
the nearby 35-kilovolt substation to improve the power grid structure, 
reducing power grid loss and improving power supply reliability. Leshan 
Chengdian Electrical Design is responsible for design engineering of the 
CNY 19 million substation. 

Leshan Chengdian Electrical Design adopted Bentley Substation, 
OpenBuildings Designer, and Bentley Raceway and Cable Management to 
establish a 3D model of the entire substation. Using the software to conduct 
collision detection and integrating ProjectWise facilitated coordinated 
design among the multiple disciplines. Based on the 3D information 
model, the team output digital deliverables to meet the client’s handover 
requirements, generating lightweight iModels that can be viewed on mobile 
devices. Project Playbook: Bentley Raceway and Cable Management, 
Bentley Substation, LumenRT, OpenBuildings Designer, OpenPlant, 
ProjectWise, STAAD

Leshan Chengdian Electrical Design Co., Ltd., Zigong Branch 

New Project of a 110kV Substation in Shuangshi
Zigong, Sichuan, China 

The wind power plant being built in Kaifeng, Henan, China covers almost 
7 square kilometers along a 4.15-kilometer roadway and is comprised 
of five communication towers measuring 30 meters in height. Liaoning 
Provincial College of Communications is responsible for designing the 
communication towers and roadway using BIM advancements. The CNY 
6 million project requires digital survey and design methods to deliver a 
highly accurate model and accommodate the short construction period.

The team used unmanned aerial vehicles to survey the site and 
ContextCapture to generate a reality mesh of the roadway. MicroStation 
and STAAD were used to model the communication towers. Using 
Bentley’s 3D BIM and reality modeling technology for survey and 
design enabled the simultaneous production of communication and 
road designs. The application of reality modeling provided an intuitive 
and accurate context to design the site. The integrated digital solution 
shortened the construction period by 15 days to save CNY 100,000. 
Project Playbook: ContextCapture, LumenRT, STAAD

Liaoning Provincial College of Communications 

Communication and Road Engineering 
Design of Wind Power Plant
Kaifeng, Henan, China 
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The Ximeng-Shandong 1,000-kilovlot substation will enhance the Ximeng 
region’s organization of coal-fired power supply and centralized delivery, 
meeting the nation’s electric load growth while improving the environment. 
Northeast Electric Power Design Institute is responsible for delivering the 
CNY 2 billion project, which required complex 3D design and coordination 
multiple engineering disciplines to streamline workflows.

Using Bentley Substation, MicroStation, and OpenBuildings Designer 
the team created 3D models, and performed clash detection to resolve 
clashes. The simulation and visualization features of Bentley’s technology 
enabled the team to combine the project plan with the 3D design 
model and simulate construction progress. The model was released to 
the construction team as iModels to assist with construction. Bentley 
Substation shortened design time by 15 hours to save CNY 200,000 in 
design costs. LumenRT enhanced workflows to complete the project three 
days ahead of schedule. Project Playbook: Bentley Communications, 
Bentley Substation, ConstructSim, iModelHub, LumenRT, OpenBuildings 
Designer, MicroStation, Navigator, ProjectWise, Promis.e, STAAD

Northeast Electric Power Design Institute Co., Ltd. 
of China Power Engineering Consulting Group

3D Digital Design of a 1000kV Substation 
in Ximeng Area
Duolun, Inner Mongolia Autonomous Region, China

Pacific Gas and Electric Company (PG&E) operates the Ashlan substation, 
providing power to over 30,000 customers. A USD 31 million project 
was initiated to reconfigure a 230-kilovolt section. The project required 
expanding the substation, placing the microwave tower for the best 
signal, and adhering to a tight timeline. The team had to maintain an 
uninterrupted power supply as well as a safe working distance between 
the existing energized equipment and new elements. 

The project team used Bentley Substation to model the greenfield 
design, ContextCapture to create a 3D reality mesh of the existing 
brownfield conditions, and SYNCHRO to visualize the construction 
sequence. Using these applications, PG&E captured accurate 
measurements to optimally place the microwave tower. SYNCHRO’s 
simulation and visualization features identified a dead-end structure that 
needed removal prior to on-site construction works, saving three to four 
days and USD 350,000 to USD 400,000 while eliminating on-site risks. 
Project Playbook: Bentley Substation, ContextCapture, Pointools, 
ProjectWise, SYNCHRO

Pacific Gas and Electric Company

Construction Sequencing for Brownfield Substations
Fresno, California, United States
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The Jimei 500-kilovolt substation project in Fujian, China is part of the first 
batch of the State Grid Corporation’s substation pilot projects to adopt 
3D design throughout construction. POWERCHINA Fujian was tasked 
with meeting the data format, depth, and 3D design specifications of the 
project while optimizing delivery of the digital construction drawings. The 
project team needed to initiate a 3D collaborative design strategy.

POWERCHINA Fujian established an open, connected data environment 
using ProjectWise, while OpenBuildings Designer helped coordinate the 
modeling of electrical, structural, and civil components of the substation. 
Integrating Bentley Substation and discipline-specific applications 
facilitated earthworks to optimize site planning and structural material 
volumes. The team used the 3D information model to conduct collision 
detection and extract accurate construction drawings for the entire 
substation, meeting client deliverables. Project Playbook: Bentley 
Raceway and Cable Management, Bentley Substation, OpenBuildings 
Designer, ProjectWise, ProSteel, STAAD

POWERCHINA Fujian Electric Power Survey & Design Institute

Jimei 500kV Substation Project
Xiamen, Fujian, China

iForte Solusi Infotek planned to develop fiber optic management 
systems for more than 500,000 residences. PT. FKA Global helped 
facilitate the design of a network modelto aid in all lifecycle stages, 
from planning to operation and maintenance. The USD 3 million project 
required integrated modeling and analysis to streamline workflows 
and manage all engineering services to meet communications lifecycle 
management objectives. 

The team used OpenComms for digital design and engineering. The 
application’s automated features helped accelerate the design process, 
improving productivity while minimizing errors. Using OpenCities Map 
during operations and maintenance enabled the as-built information 
to be shared seamlessly throughout the organization. The solution 
optimized quality and time to complete the project ahead of schedule 
and save 15% of the planned budget. The project provided an accurate 
visual representation of the assets to stakeholders for faster, more 
informed decisions. Project Playbook: MicroStation, OpenCities 
Map, OpenComms

PT. FKA Global 

iForte Java Island Fiber Expansion
Jakarta, Indonesia
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The De Er Wren 110-kilovolt electrical transmission and transformation 
project will help strengthen the grid structure in Qinghai, China and meet 
demands for clean energy heating. The project is 4,200 meters above sea 
level, subject to harsh climate conditions and extremely low temperatures 
in a fragile ecological environment. To overcome these challenges, the 
multidiscipline design team needed to implement 3D collaborative design 
and standardize power station engineering and design.

Bentley Substation, MicroStation, and STAAD helped establish an 
intelligent 3D digital model, significantly improving design quality. 
The team performed collision detection and identified more than 50 
design clashes, eliminating on-site construction changes, shortening 
the construction cycle, and saving associated costs. Bentley’s 
collaborative modeling solution reduced design time to one month and 
lowered the error rate by 90%, saving CNY 200,000 in design costs. 
Project Playbook: Bentley Raceway and Cable Management, 
Bentley Substation, LumenRT, MicroStation, OpenBuildings Designer, 
ProStructures, STAAD 

Qinghai Kexin Electric Power Design Institute Co., Ltd. 

De Er Wen 110kV Electrical Transmission 
and Transformation Project
Guoluo Tibetan Autonomous Prefecture, Qinghai, China 

The MYR 200 million Pengerang power line project is a triple-bundled, 
50-kilometer line spanning two waterways that utilizes a combination 
of lattice towers and steel monopoles. Rohas-Euco Industries was the 
tower turnkey contractor that was responsible for supplying the towers 
and monopoles, including the MYR 12 million, 275-kilovolt transmission 
monopole. Reaching 79.11 meters in height, it was recorded as Malaysia’s 
tallest transmission monopole in 2017. With steel monopoles erected on 
concrete structures crossing the rivers to reduce environmental impact 
during construction, this hybrid design had not been implemented 
in Malaysia.

The project team used MStower and STAAD.Pro for modeling, analysis, 
and design verification of the steel monopole. The comprehensive 
modeling and analysis features accelerated design changes requested 
by the client. Bentley’s integrated solution shortened the design time by 
50% to reduce subcontractor costs by 10%, saving MYR 1.2 million. The 
project was completed without any issues with a record on-time delivery 
to the client. Project Playbook: MStower, STAAD

Rohas-Euco Industries Berhad

275kV 34SPSA+36M River Crossing Monopole
Pengerang, Johor Darul Takzim, Malaysia
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China’s State Grid initiated construction of a 66-kilovolt substation 
facility in Shuangyashan in the province of Heilongjiang. Located in 
freezing conditions, the project had a very short window for effective 
construction throughout each year. The national utility required primary 
and secondary electrical plans, construction, plumbing, and site layout, 
which Shuangyashan Xinda Electric Power Design had to conduct using 
3D design technology and provide final deliverables in digital format. 

The team used Bentley Substation and OpenBuildings Designer to create 
the main wiring diagram, model all electrical and civil equipment, and 
determine the layout of the entire site, including roadways, structures, 
and equipment. Using the software to conduct collision detection helped 
eliminate clashes between the electrical and civil engineering elements. 
Using Bentley’s 3D digital solution facilitated the innovative modular 
roadway prefabrication, reducing the road construction period to 2.5 
days, 90% shorter than construction required for a cast-in-situ road. 
Project Playbook: Bentley Raceway and Cable Management, Bentley 
Substation, OpenBuildings Designer, OpenPlant

Shuangyashan Xinda Electric Power Design Co., Ltd.

66kV Substation Project in Zhenxing
Shuangyashan, Heilongjiang, China 

This EUR 10 million project in Ravenna, Italy called for renovating a gas 
compressor station and adding two new generation compressors while 
keeping the plant operational. Spizuoco was contracted to perform 
stress analysis, including dynamic analysis to meet local vibration 
standards, under a tight deadline of just a few months. With 90% of 
the plant consisting of underground networks of varying diameters and 
burial depths, the company required flexible, comprehensive modeling 
technology to accommodate the technical challenges and time constraints.

AutoPIPE helped quickly perform previously manual design checks and 
analysis calculations. The application allowed the team to segment and 
evaluate the project during different phases and comply with new local 
reliability standards. The final, innovative underground design layout 
minimized visual impact and increased safety. AutoPIPE’s automatic 
features improved productivity by 30% while determining the optimal 
underground layout. Overall, leveraging digital DNA saved 40% in time 
and increased productivity by 60% to meet the tight delivery schedule.  
Project Playbook: AutoPIPE, STAAD

Spizuoco - Engineering Firm 

Stress Analysis for the Compression Station 
Ravenna, Emilia Romagna, Italy
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German municipal utility supplier Stadtwerke Görlitz sought to provide 
easy access to its asset data stored in OpenUtilities to facilitate precise 
and current overviews of the utilities and associated equipment. The 
new platform needed to be accessible to office and field employees 
for more efficient work planning. Faced with converting all data into a 
mobile iModel format that fit within the company’s workflow, the utility 
required a versatile technology application to avoid misinterpretation and 
manual plots. 

An open, connected data environment helped facilitate data exchange in 
new formats and integration with other mobile applications. OpenCities 
Map helped the team access and publish data from OpenUtilities, 
accelerating retrieval and exchange of precise data on mobile 
devices. Bentley applications simplified data sharing and processing, 
optimized mobile availability of asset information, and improved data 
usage. The team improved decision-making, time savings in both 
the office and the field, and created a more reliable utility network. 
Project Playbook: OpenCities Map, OpenUtilities

Stadtwerke Görlitz AG

Map Mobile, Mobile Information 
in the Office and in the Field
Görlitz, Saxony, Germany

Located on open wasteland space the CNY 24 million Changji Motor City 
110-kilovolt substation covers a 2,130 square-meter area and includes 
four outgoing circuits, three main transformers, and six sets of capacitors. 
To overcome inefficiencies of traditional 2D design, State Grid Corporation 
required 3D modeling and digital deliverables for construction, operations, 
and maintenance to achieve full lifecycle digital management. 

Using Bentley Substation, the team modeled the schematic design 
layout of the substation. OpenBuildings Designer facilitated collaborative 
design and clash detection to integrate civil, architectural, and 
engineering disciplines, while STAAD enabled analytical design and 
calculation of the steel structure. Working in an open, connected data 
environment to develop an accurate 3D model streamlined workflows 
and improved design quality. The 3D intelligent information model will 
be used for construction scheduling and can be digitally transferred to 
establish full digital lifecycle management. Project Playbook: Bentley 
Raceway and Cable Management, LumenRT, OpenBuildings Designer, 
OpenPlant, STAAD 

State Grid Xinjiang Electric Power Company Power Economic 
and Technological Research Institute

Changji Motor City 110kV Substation
Changji City, Xinjiang Uyghur Autonomous Region, China 
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Tenaga Nasional Berhad (TNB) supplies electricity to more than 8.4 
million customers throughout Malaysia. To ensure compliance with new 
electrical substation automation and work toward establishing a smart 
grid, the company implemented a digital substation initiative. TNB piloted 
its MYR 2.6 million substation digitization project based on its standard 
275-kilovolt design, which required standardizing and digitizing existing 
paper drawings and designs.

TNB used Promis.e and Bentley Substation to create a manufacturing 
database of parts and digital templates, standardizing schematic 
substation designs. Bentley applications allowed engineers to generate 
a digital 3D substation model and automate previously manual tasks, 
reducing errors and rework while improving cost estimates. Based 
on the digital substation pilot, TNB estimated a 40% savings in 
design and approval time, and a MYR 100,000 reduction in material 
costs and associated works. The intelligent digital solution provides 
the foundation for full lifecycle asset management and operations. 
Project Playbook: Bentley Substation, MicroStation, Navigator, Promis.e

Tenaga Nasional Berhad 

Digitalization and Standardization of Substation
Kuala Lumpur, Malaysia 

Vodafone Greece initiated the design and construction of a new fiber-
to-the-home (FttH) project in and around Athens, Greece to connect over 
250,000 customers to a new optical fiber network. The project required 
automated network design and accurate communication with the field 
crew and subcontractors to accommodate the delivery deadlines. To 
meet the critical data flow needs and schedule constraints, Vodafone 
implemented automated processes using Bentley’s integrated design and 
communications network applications.

The team used Open Cities Map and OpenComms to create an automated 
fiber planning and design algorithm, generate bills of material, and 
design an intelligent and connected global network. With automated 
workflows, the team designed and constructed two main network areas 
to connect 40,000 homes within the tight timeframe. Based on the first 
two completed network areas, Bentley’s integrated solution will increase 
productivity, improve data quality, and reduce overall time by at least 
50% per FttH network installation. Project Playbook: MicroStation, 
OpenCities Map, OpenComms Designer

Vodafone Greece

Automated FttH Network Design
Athens, Attica, Greece
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Located in the village of Xiaozhai on the south bank of the Huangshui 
River’s main channel, the newly-built 110-kilovolt Xingduo Transformer 
Substation is expected to resolve residential and commercial power 
supply issues. Considering the region’s high-altitude and development 
planning initiatives, the substation adopted an indoor arrangement. The 
project team needed to accommodate these challenges, as well as the 
State Grid’s requirements for 3D design and digital handover.

Bentley Substation, OpenBuildings Designer, Bentley Raceway and 
Cable Management, and ProSteel were used to complete the 3D design 
of the substation. Bentley’s comprehensive modeling and analysis 
features facilitated accurate and more intuitive design verification of 
the high-altitude air gaps. The 3D drawings and animated renderings 
enriched the preliminary design to achieve a visually dynamic 
presentation for the client. The project is set to be completed in 2021. 
Project Playbook: Bentley Raceway and Cable Management, Bentley 
Substation, OpenBuildings Designer, OpenPlant, ProStructures, STAAD 

Xining Xiaguang Electric Power Design Consulting Co., Ltd.

Qinghai Xingduo New Construction Project 
of 110kV Transformer Substation
Xining, Qinghai, China 

Going Digital: Advancements in COMMUNICATIONS AND UTILITIES

Bentley’s MStower and STAAD Pro software have 

proven to be the best for the design of the tallest 

transmission monopole in Malaysia with a saving 

of 50% in resource power and a cost saving 

of 10% of the sub-contract cost.

Teoh Eng Bee, General Manager of Engineering, 
Rohas-Euco Industries Berhad

http://www.yearininfrastructure-digital.com/yearininfrastructure/year_in_infrastructure_2019/TrackLink.action?pageName=88&exitLink=http%3A%2F%2FSTAAD.Pro
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With the help of Bentley Systems and an open, 
connected data environment, we make it possible 
for operators to gather the important data of 
water-related affairs along the Yangtze River 
Basin. We also provide intelligent services for 
the public and achieve information exchange and 
interaction, benefiting both nature and people.

Hui Wei, Director of Intelligent Engineering Research 
Institute, Shanghai Investigation, Design & Research 
Institute Co., Ltd.
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DIGITAL CITIES
Going Digital: Advancements in

The projects in this award 
category highlight the 

steps that government 
organizations are taking 

to implement LiDAR, 
photogrammetry, and 

mobile mapping solutions 
to create city-scale digital 

twins. The technology is 
used by federal, state, 
and local governments 

across a breadth of 
disciplines for both 

planning and operations 
to make cities more 

livable, sustainable, and 
resilient infrastructure.
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Shanghai Investigation, Design & Research Institute Co., Ltd. and Yangtze Ecology and Environmental Co., Ltd.

Application of Digitalization in Jiujiang Smart Water Management Platform  I  Jiujiang, Jiangxi, China

In downtown Jiujiang, China the Yangtze Ecology and Environmental Co., Ltd. and Shanghai Investigation, Design & Research Institute are building a smart 
water management platform. The CNY 7.7 billion pilot project includes a sewage plant, supporting network, and water ecological restoration. The project team 
needed to include water business application software, BIM engineering management software, network system monitoring, and a hydraulic model system.

The project team created a simulation and modeling platform for managing decisions and preventing disasters. ContextCapture helped produce a 3D 
reality model, which covered 220 square kilometers. OpenBuildings Designer helped develop the structures while OpenRoads was used for water supply 
and drainage systems, as well as managing surveying and mapping. The iModel was uploaded into the iModelHub cloud platform via ProjectWise iModel 
Bridge service, allowing for better data access and sharing. Bentley applications reduced labor by 80% and cost by 60%, saving about CNY 4 million. 
Project Playbook: ContextCapture, Descartes, iModelHub, LumenRT, Navigator, OpenBuildings Designer, OpenPlant, OpenRoads, ProjectWise
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CCCC Water Transportation Planning Design Institute was tasked 
with constructing engineering assets for a port in Sindh, Pakistan. 
The estimated USD 90 million project covers 30 hectares and includes 
automated container yards, auxiliary buildings, railways, and other 
supporting facilities. The project team needed to follow strict requirements 
for construction quality and meet a tight timeframe while avoiding pipe 
network and civil foundation collisions.

To overcome challenges, team members applied a BIM model to establish 
all digital assets, laying a foundation for constructing the automated yard. 
MicroStation and OpenRoads Designer helped create the yard and road 
engineering models. OpenBuildings helped model the auxiliary buildings 
while OpenRail ConceptStation was used to design railways. Combining 
these models into a larger, project-wide BIM model improved collaboration 
by 35% and modeling efficiency by 30%. More than 300 collision points 
were detected, and the project cost is expected to be reduced by 5%. 
Project Playbook: LumenRT, MicroStation, Navigator, OpenBuildings 
Modeler, OpenRail, OpenRoads, ProjectWise, ProStructures, STAAD

CCCC Water Transportation Consultants (WTC) Co., Ltd.

SAPT Automatic Container Yard and Housing 
Project in Pakistan
Karachi, Sindh, Pakistan

Chengdu, the capital of China’s Sichuan province, is undergoing a road 
reconstruction. The estimated CNY 1.38 billion project will include 
constructing 4.3 kilometers of road, as well as bridges, tunnels, an 
underground pedestrian passage, and pipeline and auxiliary works. The 
design speed of the main road needed to be 60 kilometers per hour while 
the auxiliary road’s design speed needed to be 40 kilometers per hour. 

Responsible for the design, the project team required high levels of 
coordination to avoid mistakes, omissions, and collisions on the project. 
OpenBridge Modeler allowed for quick building of structures to minimize 
local traffic impact. OpenRoads helped quickly restore 64 roads while 
storing road network information to complete the traffic simulation. 
ProjectWise helped increase internal work efficiency by 20%. The 
team reduced construction drawing time by 120 hours and found 16 
collisions. Using visualization shortened the approval process by 15%, 
saving time and cost. Project Playbook: ContextCapture, Descartes, 
gINT, LumenRT, MicroStation, OpenBridge, OpenBuildings Modeler, 
OpenRoads, ProjectWise

Chengdu Municipal Engineering Design and Research 
Institute; Chengdu Institute of Survey & Investigation

Application of BIM+GIS in Municipal Reconstruction 
in Shanbanqiao Area of Chengdu
Chengdu, Sichuan, China 
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The Hong Kong government decided to create new development areas 
(NDAs) to address long-term housing demands. AECOM Asia Co. was 
engaged as the planning, design, and construction consultant for the NDA 
in Kwu Tung North. The estimated HKD 100 million project will cover 4.5 
square kilometers and will accommodate 119,600 people, becoming one 
of the most densely populated towns in Hong Kong.

The project team used ContextCapture and OpenBuildings Designer to 
create 3D spatial models for stakeholders. LumenRT helped conduct 
analyses to show a 360-degree view of design’s ability to withstand wind 
and seasonal weather. During design review, the team made about 10 
significant and 50 minor design changes directly in the model. In 2018, 
the design was finalized. Project Playbook: ContextCapture, LumenRT, 
OpenBuildings Designer, ProjectWise

Civil Engineering and Development Department, 
Hong Kong SAR Government and AECOM

The Digital Design for the Establishment of the 
Kwu Tung North, New Development Area
Hong Kong

About two years ago, GBU MosTransProject decided to eliminate its paper 
records of road infrastructure. Instead, it would create an automated 
information system (AIS) integrated traffic management scheme (ITMS). 
The AIS ITMS is a digital twin of the transport infrastructure in Moscow, 
Russia and includes detailed information about all elements of the road 
infrastructure, such as pedestrian crossings, road signs, bus lanes, and 
speed limits.

To develop the AIS ITMS, the project team used OpenCities Map to 
create project documentation and transfer data to the geographic 
information system and ProjectWise to assist in the rapid coordination 
of the road traffic management plans (RTMP) between the capital’s 
transportation system departments. Bentley applications reduced the 
time for information exchange between organizations by up to 70%. They 
also accelerated creation of RTMPs several times over while improving 
the quality of project documentation. GBU MosTransProject expects 
to complete the project by 2021. Project Playbook: ContextCapture, 
MicroStation, OpenCities Map, ProjectWise

GBU MosTransProject

AIS ITMS – The Basis for Unmanned Vehicles
Moscow, Russia

Going Digital: Advancements in DIGITAL CITIES
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In Utrecht, Netherlands the municipality owns more than 30,000 parcels. 
The real estate department is tasked with managing the selling, purchasing, 
hiring, and initial transferring of these parcels. Parcel geometry was 
recorded in DGN files that were separate from the administrative data, 
making it difficult to track information. Gemeente Utrecht was tasked 
with digitalizing these processes for better management, accessibility, 
and quality.

The project team used Bentley applications to migrate the DGN files 
and existing data. OpenCities Map helped manage the location and 
information of parcels in the field, with or without Wi-Fi. iModels 
replaced CAD drawings and were created during conversations with 
civilians, reducing the amount of paperwork. Bentley applications 
accelerated the editing and drawing of parcels by 10%. With all data 
stored in a single location, employees now have quicker access to parcel 
information because the database is up to date and interoperable. 
Project Playbook: MicroStation, OpenCities Map

Gemeente Utrecht

Eigendommenkaart Gemeente Utrecht
Utrecht, Netherlands

Near the Belarus capital of Minsk, the China-Belarus Industrial Park 
covers 112.5 square kilometers and includes industrial and residential 
zones, shopping malls, and financial and research centers. The park’s 
administration requested an informational virtual model of the project 
development’s first stage, which includes 10.5 square kilometers of 
the park, to attract investors and solve existing engineering issues. 
GeoCentreGroup was tasked with creating this model and a digital twin 
for the facilities with a scale accuracy of 1:1000. The team also needed to 
develop a 3D GIS territorial plan. 

Completed in 2018, the project team used ContextCapture to process 
26,000 photographs in 14 days. OpenBuildings Designer helped integrate 
design solutions into the digital twin. The model was uploaded into 
LumenRT to create a high-quality, interactive visualization of the 3D model. 
The model helped avoid design errors at the conceptual stage, saving time 
and cost. Also, existing forests and waterways were preserved, improving 
groundwater quality standards. Project Playbook: ContextCapture, 
LumenRT, OpenBuildings Designer, OpenRoads

GeoCentreGroup LLC

Informational Virtual Model of the China-Belarus 
Industrial Park “Great Stone”
Smalyavichy, Minsk Region, Belarus
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The second largest city in Sweden, Gothenburg currently has about 1 
million inhabitants, with plans to accommodate 150,000 new residents 
and 80,000 new homes and offices by 2035. City planners needed to clearly 
communicate plans with the public early to avoid misunderstandings and 
formal complaints. The project team used a 3D city model to share project 
information with the public and potential investors.

OpenCities Planner served as the visualization and dialogue platform. 
City planners created the portal MinStad (translated “MyCity”), a citizen 
discussion portal using the 3D reality mesh created in ContextCapture. 
The team can post plans on social media to get citizens’ suggestions, 
which they can make directly in the digital twin. Contractors can 
request work permissions in the model, eliminating manual paper 
processes. The digital twin has increased design clarity while improving 
security. Because of its work, Gothenburg was listed in second place 
in Future Today Institute’s global ranking of smart cities in 2019. 
Project Playbook: ContextCapture, OpenCities Planner

Gothenburg City

3D City Model for Public Participation 
Gothenburg, Sweden

As part of Maha Metro Rail Corporation’s plans to digitalize its metro rail 
infrastructure management, the organization is creating a digital map of its 
Pune metro rail system. The INR 110 million project includes two planned 
corridors with 31.25 kilometers of metro lines in the second largest city in 
India. The project team needed to also connect this management system 
with the one recently completed in Nagpur, as well as accommodate the 
over 200 users who need to access the system.

Bentley applications and an open, connected data environment helped 
incorporate existing standards and define 221 land records and 940 utility 
works. Each record connected to information stored in the platform, 
which could be updated in real time to create a single source of truth. 
Bentley applications helped reduce overall turnaround time by 25% 
while 100 resource hours have been saved, reducing costs by 10%. 
The project team completed most tasks in just two to four months. 
Project Playbook: AssetWise, eB, OpenCities Map

Maha Metro Rail Corporation

Managing Land and Utility across Metro Rail 
Alignment Track Using Integrated GIS and a CDE 
within Pune and Nagpur (Digital Cities)
Pune and Nagpur, Maharashtra, India

Going Digital: Advancements in DIGITAL CITIES
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Teresina is the capital and most populous municipality in Piauí, Brazil, 
with an estimated 861,442 inhabitants in 2018. The city wants to become 
a digital city, with plans to adopt BIM for maintaining municipal civil 
construction and infrastructure assets, as well as establish an open, 
connected data environment and create and curate a digital twin. To 
begin this implementation, the project team adopted BIM workflows on a 
primary school to develop a digital model. 

OpenBuildings Designer helped generate a 3D model and other 
construction deliverables. ContextCapture was used to create the 
digital context while Navigator helped with clash detection, preventing 
construction mistakes and unnecessary on-site costs. LumenRT helped 
generate high-level renderings and animations, improving project 
understanding. Bentley’s applications reduced total delivery time by 50%, 
and executing the project internally with six team members saved BRL 
400,000. Project Playbook: ContextCapture, LumenRT, MicroStation, 
Navigator, OpenBuildings Designer, OpenRoads, OpenSite, ProjectWise

Secretaria Municipal de Planejamento da Prefeitura 
Municipal de Teresina

Smart City – Implementing BIM as a Digital 
Transformation Agent in Teresina City Hall (PMT)
Teresina, Piauí, Brazil

E39 is one of the main roads in southern Norway currently winding with 
speed limits ranging from 50 to 80 kilometers per hour. A new, NOK 7.9 
billion highway is being developed that will be straighter, withstanding 
speeds of up to 110 kilometers per hour. Sweco was tasked with analyzing 
design plans to help choose the most effective and economical one, and 
meet a tight deadline while communicating designs to 12 disciplines and 
the public.

MicroStation helped produce terrain models, creating realistic 
representations. OpenCities Planner was used to gather the 3D models 
and GIS data to present to the public, who could comment directly 
in the model. The application created a single source of truth for all 
project participants, saving time and cost. By involving the public 
early in the planning process, the team increased local interest and 
approval, helping save an estimated NOK 1.5 billion in total project 
cost. The winning design was a 26-kilometer, four-lane highway. 
Project Playbook: MicroStation, OpenCities Planner

Sweco Norway

E39 Mandal - Lyngdal Øst
Mandal and Lyngdal, Vest-Agder, Norway
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Guoco Tower is recognized as a landmark building shaping the 
impressive Singapore skyline. With the complex geometry and 
excavation sequence, the design and construction of this project 
required engineering excellence to accurately predict ground behavior 
in the close vicinity of underground transit infrastructure. Bentley 
geotechnical software enhanced the design methodology and drove 
efficiencies through digital workflows, which helped us to deliver a 
safe and cost-effective solution for basement construction, as well as 
resolve site issues and challenges encountered during construction.

Ei Sandar Aung Win, Senior Geotechnical Engineer, Arup Singapore Pte. Ltd
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This category showcases 

projects that demonstrate 
excellence in analyzing 

real-world challenges 
to provide safe, cost 

efficient solutions. 
Whether through 

advancing accepted 
methods, innovative 

3D modeling, or by 
incorporating 4D 

application capabilities, 
the geotechnical 

engineers behind these 
projects deliver timely 
sustainable solutions, 
while controlling the 

impact on existing 
infrastructure. Through 

reducing risk, increasing 
environmental 

sustainability, and 
optimizing design for 

long-lasting performance, 
we work together to keep 

infrastructure safe. 

GEOTECHNICAL
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Arup Singapore Pte. Ltd.

Tanjong Pagar Mixed Development   I  Singapore

Guoco Tower is a 64-story, mixed-use development project with an 18-meter-deep, three-level basement connected to the existing underground Mass Rapid 
Transit (MRT) railway station. Arup Singapore was retained as civil and structural consultant to develop a foundation design that met specifications impacting 
the MRT and surrounding city structures. The team also needed to develop accepted factors of safety for settlement and loading requirements for the 
new building. 

Using PLAXIS facilitated accurate modeling and analysis, which supported planning and sequence excavation works to accommodate the MRT structural 
movement parameters. The software also reduced the number of iterative analysis procedures needed to predict long-term structure settlement. gINT helped 
manage the variable and complex geological data and produce a geotechnical interpretive report within one week of completing the ground investigation 
works. Bentley applications facilitated a timely, cost-effective foundation and earth retaining structural scheme that simplified and accelerated construction, 
while controlling deformation and impact on existing adjacent infrastructure. Project Playbook: gINT, MicroStation, PLAXIS
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The Regional Connector Transit Corridor (RCTC) will bring together 
three existing rail lines with 3 miles of twin tunnels connecting three 
new underground stations. Anil Verma Associates (AVA) is the lead 
architect for the station and plaza designs and assisted with civil 
engineering design. The USD 1.7 billion transit system presented 
enormous geotechnical challenges, along with other integration and 
interface issues. 

Using OpenBuildings Designer and utilizing gINT data during the early 
design stages achieved a 20% decrease in the stations’ carbon footprint, 
reducing excavation to provide construction savings and environmental 
benefits. PLAXIS provided accurate geotechnical assessments to 
coordinate with existing infrastructure and enabled real-time resolution 
of settlement issues to expedite and optimize excavation. Working in an 
open, connected data environment using ProjectWise provided over 400 
users with real-time access to controlled information, streamlining design 
and construction. Project Playbook: gINT, MicroStation, OpenBuildings 
Designer, PLAXIS, ProjectWise

Anil Verma Associates, Inc.

Regional Connector Transit Corridor
Los Angeles, California, United States

The Western Island Line (WIL) is a fully underground railway that alleviates 
heavy traffic congestion in the western district of Hong Kong Island. The 
USD 200 million WIL contract involved constructing two single-track 
tunnels that posed unprecedented geotechnical challenges requiring 
special grouting protective measures beneath 10 buildings along the 
tunneling route. Golder Associates (Hong Kong) Limited (GAHK) provided 
geotechnical services for tunneling, dismantling, and excavation works. 

GAHK used PLAXIS 3D to model and analyze the contractor’s design 
scheme during tendering, to design associated underground structures, 
and to perform construction simulation. Parametric modeling and 
analysis helped optimize design, saving time and costs while 
enhancing tunneling safety. MicroStation facilitated the production 
of construction drawings from 3D models. Bentley’s geotechnical 
engineering applications supported a solution that reduced the number 
of buildings decreasing the originally proposed grouting protection 
from 10 to three and shortening construction by three months. 
Project Playbook: MicroStation, PLAXIS

Golder Associates (Hong Kong) Limited

Hong Kong MTR West Island Line Contract 703 – 
Sheung Wan to Sai Ying Pun Tunnels Construction 
Hong Kong
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Located in Seoul, South Korea this KRW 50 million initiative included an 
evaluation of the feasibility of a new earth retaining method that supports 
construction excavation after earth retention works. BasisSoft was tasked 
with providing analytical modeling for the project. The team needed to 
conduct numerical analyses to verify how foundation earth and sand is 
used for a retaining wall structure. 

The project team used PLAXIS to perform the geotechnical analysis. The 
results confirmed the reliability of the new method, determining that 
using foundation earth and sand to build the retaining wall will reduce 
construction costs and enhance safety. Project Playbook: PLAXIS

BasisSoft

Project to Create a Retaining Wall Structure Using 
Foundation Earth and Sand
Seoul, South Korea

After damage from flooding in Dubai, the deputy ruler approved a 
drainage project that comprised a network of underground tunnels and a 
deep terminal pumping station. Located on reclaimed land off the coast 
of Jebel Ali, the structural configuration of the pumping station required 
a deep diaphragm wall shoring system. It consisted of two unsymmetrical 
circular shafts and excavation of up to 80 meters deep within the limited 
footprint. Bauer Spezialtiefbau performed conceptual design and analysis 
of the unique geometry of the shoring system and the complex excavation 
scheme on this DHS 30 million project.

PLAXIS 3D was used to analyze different loading scenarios within the 
same model. Automated features enabled engineers to quickly run 
numerous design iterations, optimizing design of the twin shaft shoring 
system and better fitting structural requirements. Bentley’s geotechnical 
design and analysis application enhanced modeling accuracy, achieving 
a 20% to 25% reduction in diaphragm wall shaft thickness that saved 
associated material costs. Project Playbook: PLAXIS

Bauer Spezialtiefbau GmbH

Unsymmetrical Twin Shaft Retention System for 
Deep Stormwater Terminal Pumping Station in Dubai 
Dubai, United Arab Emirates
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The immersed tunnel of the CNY 110 billion Hong Kong-Zhuhai-Macao 
Bridge is the world’s longest highway underwater tunnel and the only 
deep-buried pipe composed of 33 pipes. CCCC Highway Consultants 
was responsible for the project’s construction drawing design and 
coordination. Located in open waters with complex meteorological and 
hydrological conditions, the tunnels were susceptible to subsidence, 
presenting safety navigation and management challenges that required 
comprehensive geotechnical engineering technology.

PLAXIS simulated the soil and structure interaction and helped reasonably 
calculate the predicted amount of structural subsidence, optimizing design 
and construction of the immersed tunnel and pipes. PLAXIS facilitated 
accurate calculation and analysis of the geotechnical elements to support 
the proposed foundation schemes and uniformly control the subsidence 
of the 33 immersed pipes. The innovative design solutions used PLAXIS 
analysis to accelerate the project schedule, as well as served as the basis 
for construction-driven design and full lifecycle planning for immersed 
tunnel initiatives in China’s tunnel industry. Project Playbook: PLAXIS

CCCC Highway Consultants, Co., Ltd., CCC Highway Bridges 
National Engineering Research Center, Ltd.

Super Project of Underwater Immersed Tunnel in 
Guangdong-Hong Kong-Macao Greater Bay Area 
Zhuhai and Zhongshan, Guangdong, China

In accordance with a Government Research Institute grant in Hanoi, 
Vietnam an international expert assisted with development plans that 
will enhance forecasting quality of the marine environment using data 
assimilation methods. The project required using mobile radar to observe 
wind and ocean wave behavior, marine measurement equipment, and a 
comprehensive computing and data storage system capable of real-time 
data sharing among the different marine geography disciplines.

The project team used OpenCities Map to establish an open, connected 
data environment to manage and share geographic data in various formats 
among a wide audience. Working in the connected data environment 
provided a single portal with integrated data for users to create reports 
from web-based applications. Bentley’s flexible, interoperable technology 
solution optimized geospatial data assimilation, eliminated disparate 
data, and maximized data application to improve forecasting and decision 
making. Project Playbook: OpenCities Map

Center for Environmental Fluid Dynamics – VNU University of Science

Modernization Evaluation of the Marine Hydromet 
Condition and Environment in the Sea and Coastal Zone 
with High Resolution Serving for Sustainable Marine 
Resource Exploitation and Disaster Risk Reduction
Hanoi, Vietnam
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Wangjiadun Central Station is the transfer hub for two lines along 
the Wuhan Metro in China’s Hubei province. The station includes four 
underground floors amid a geological foundation of deep, saturated 
silty soil and fine sand. China Railway Liuyuan Group is responsible for 
design, construction, and installation of the structure and equipment. 
Faced with controlling the deformation around the foundation pit and a 
tight construction period, the company realized that traditional support 
schemes were costly, timely, and inefficient. 

PLAXIS helped perform ground analysis and determine the optimal 
support scheme, accelerating design iterations. It also simulated 
mechanical response of excavation and loading of the weak strata for 
accurate geotechnical analysis. With PLAXIS, the team designed a safer 
and more environmentally sustainable foundation support that avoided 
the need for a more traditional temporary structure, eliminating concrete 
material waste, saving CNY 60 million in associated costs, and shortening 
the construction period by 62 days. Project Playbook: PLAXIS

China Railway Liuyuan Group Co., Ltd.

Application of PLAXIS in Urban Rail 
Transit Engineering
Wuhan, Hubei, China

As part of the Hong Kong-Zhuhai-Macao Bridge initiative to link the 
Hong Kong Port to Northwest Hong Kong, two 14-meter diameter 
subsea tunnels and a large cut-and-cover tunnel are under construction. 
Dragages-Bouygues Joint Venture is the civil works contractor and 
Atkins China is the contractor’s designer for the cut-and-cover portion. 
As the project presents varying geological conditions on reclaimed 
land and a tight construction period, the joint team determined the 
initial design proposal was posing problematic program, costs, and 
constructability risks.

PLAXIS was chosen in the conceptual design of the world’s first innovative, 
15-cell caterpillar structure as a viable solution. The application was 
used to model and analyze the soil and structural interaction, providing 
a comprehensive 3D digital platform to accurately evaluate and confirm 
the structural behavior. PLAXIS enabled designers to deliver a unique, 
environmentally sustainable subsurface structural system that optimized 
excavation stability, shortened the construction period, and reduced costs 
compared to traditional retaining systems. Project Playbook: PLAXIS

Dragages-Bouygues Joint Venture and Atkins China Ltd. 

Tuen Mun - Chek Lap Kok Link - Northern Connection 
Sub-sea Tunnel Section
Hong Kong
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Shanghai International Financial Center is comprised of three independent 
high-rise structures and a five-story basement. The project required an 
ultra-deep and large foundation pit with an excavation area of 48,860 
square meters. The large-scale foundation pit, complex structural support 
system, and combined top-down and bottom-up construction methods 
presented geotechnical challenges when ensuring structural integrity. 

The project team created a 3D finite element model to analyze the 
interaction between the soil and structures. Using PLAXIS 3D to generate 
the calculation model enabled accurate evaluation of the stress and 
deformation of the foundation pit. The team used the model to simulate 
the structural floor and temporary support, as well as the excavation 
process for the entire foundation pit according to the design conditions. 
The powerful and automated modeling and analysis features of Bentley’s 
digital geotechnical engineering solution established a direct basis for an 
optimal design and excavation process. Project Playbook: PLAXIS

East China Architectural Design & Research Institute Co., Ltd., 
Shanghai Underground Space & Engineering Design Institute 

Foundation Pit Project of Shanghai International 
Financial Center
Shanghai, China

A new, 14-floor building is being constructed above two fully operational 
underground tunnels in Stuttgart, Germany. While excavating the 
construction pit, the existing tunnels required uncovering and partially 
excavating one side because of the asymmetrical pressure that it would 
put on the tunnel. This restriction would impose a tremendous impact on 
the excavation pit and construction process for the tower. 

The team used PLAXIS 3D to perform a complex deformation analysis of 
the excavation pit and the two underground tunnels to determine the soil 
and structural interaction. The team generated a finite element model and 
simulated the excavation phases and installation of the ground supports, 
resulting in a modified design solution that included a lateral support to 
accommodate the asymmetrical pressure. The outcome revealed minimal 
settlements of the tunnel and no critical differential displacement, 
resulting in the tunnel owner’s acceptance of the excavation concept. 
PLAXIS simplified design of the excavation pit and streamlined the 
construction sequences. Project Playbook: PLAXIS 

Ed. Züblin AG 

Tower at the “Mailänder Platz” in Stuttgart 
Stuttgart, Baden-Württemberg, Germany
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Going from Tokyo to Nagoya, the Levitation Railway alignment runs mostly 
through tunnels, including under the Japanese South Alps mountains. The 
transalpine tunnel presented complex, soft squeezing rock conditions with 
overburden depths of 1,400 meters. Geo Research Institute was tasked 
with developing an observational method for geotechnical construction 
that used digital twins to analyze, monitor, and simulate soil and rock 
behavior using the New Australian tunneling method (NATM). 

PLAXIS was used to conduct a feasibility study, establishing a 
geotechnical engineering platform to evaluate real performance and 
expected tunneling behavior. The pilot tunnel model helped identify the 
changing rock properties along the alignment, and the design of the main 
tunnel was modified based on the result of PLAXIS’s real-time simulation. 
The results demonstrated PLAXIS’s ability to accurately estimate rock 
properties and determine expected strength parameters from the pilot 
model. They were then used to simulate behavior of the main tunnel for 
real-time evaluation at the construction site. Project Playbook: PLAXIS

Geo Research Institute 

Simulation of a NATM with Pilot Tunnel 
and Observational Method for Tunneling 
Gifu, Japan

GS Engineering & Construction recently worked with the Korea Institute 
of Ocean Science and Technology to conduct research on a design and 
construction method for a domestic maritime disposal site. Constructed 
in the ocean, the basic structure significantly differs from ground disposal 
sites. Waterproofing is crucial to prevent leachate from leaking and 
ensure structural stability of the shore structure amid waves and the 
tsunami-prone environment. 

The team used PLAXIS to perform numerical analysis and evaluate the 
movement pattern of the leachate and various structural design options. 
Bentley’s comprehensive geotechnical application demonstrated that 
deep-cement soil mixing was required for construction to prevent land 
destruction and ensure ground stability. The geotechnical modeling and 
analysis helped engineers determine that a roof facility was necessary 
for the maritime disposal site to sufficiently sustain the environmental 
conditions and allow for environmentally friendly construction and 
management. Project Playbook: PLAXIS

GS Engineering & Construction Co., Ltd. 

Maritime Disposal Site Numerical Analysis Project
Seoul, South Korea
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South Korea’s recent Special Act on Underground Safety Management 
stipulates the performance of underground safety assessments, 
including infiltration analysis. This act includes construction works 
where the basement of a structure is below subterranean water. These 
requirements prompted GS Engineering & Construction to perform a 
numerical study on a KRW 50 million geotechnical engineering project, 
supporting 3D planning of dewatering for domestic construction sites to 
reduce subterranean uplift pressure and optimize safety. 

The project team used PLAXIS 3D to perform automated numerical 
analysis for the installation of semi-permanent drainers at the bottom 
of the basement floor slab structure. Using the automated modeling 
and analysis features in Bentley’s digital application facilitated intuitive 
and rational design, as well as significantly shortened the time for 
numerical analysis modeling. The technology also enabled modeling of 
the permanent drainage and adjacent structures to determine reasonable 
inflow volumes and review uplift pressure. Project Playbook: PLAXIS

GS Engineering & Construction Co., Ltd.

Numerical Analysis Automation Project 
for Permanent Drainage Method
Incheon, Gyeonggi, South Korea

Two neighboring temporary Hyundai Engineering facility sites are being 
constructed in Seoul, South Korea. This project involves clarifying the 
pre-stress method that is used to determine the stability of the boundary 
between the left and right sides of the two facilities. Because the 
construction periods are different, collapse may result due to excessive 
displacement and stress on the facility that is constructed first.

The team used PLAXIS 3D to perform numerical analysis of the ground 
excavation and determine the appropriate pre-stress at each excavation 
stage to prevent collapse. Bentley’s geotechnical engineering solution 
helped the team establish measures for achieving stability at the 
boundaries, which is expected to achieve safe construction and operation 
of both facilities. Project Playbook: PLAXIS

Hyundai Engineering Co., Ltd. 

Adjacent Ground Excavation Numerical 
Analysis Project
Seoul, South Korea



108

As larger vessels travel on decreased water levels along the harbor in 
Ulsan, South Korea ground excavation near the harbor is required for 
optimal vessel operation. Hyundai Heavy Industries was tasked with 
estimating the appropriate excavation depth for safe vessel transport on 
this KRW 40 million research project. The organization needed to also 
ensure the stability of the harbor.

The team used PLAXIS 3D to evaluate the ground and harbor interaction to 
determine an optimal excavation depth. The results demonstrated that the 
harbor structure is sensitive to ground excavation. Using the software to 
perform numerical analysis allowed the team to calculate a safety rating 
and determine a reasonable excavation plan that can be implemented to 
ensure the structural integrity of the harbor. Project Playbook: PLAXIS

Hyundai Heavy Industries Co., Ltd

Harbor Pier Numerical Analysis Project 
Ulsan, South Korea

In Seoul, South Korea, the subway system is located close to building 
foundations. Concerned about the effects of train vibrations on these 
buildings, this KRW 80 million project investigates the degree of 
influence that the vibrations from Seoul’s subway system have on the pile 
foundations supporting the buildings. The project will also measure the 
effectiveness of recently installed vibration pads to suppress structural 
impact. Jinyoung Consultants conducted the evaluation using Bentley’s 
geotechnical engineering technology.

The team used PLAXIS 3D to perform numerical analysis of the train 
vibration loads, the pile foundations, the buildings, and vibration pads to 
determine the structural behavior of the buildings under different vibration 
loads. Based on the results, the appropriate vibration measures can be 
established to ensure structural stability. Project Playbook: PLAXIS

Jinyoung Consultants Co., Ltd.

Project Evaluating Pile Foundation Stability 
during Train Vibration 
Seoul, South Korea
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The SGD 300 million Marina Bay construction project is comprised of 
the interchange station and tunnels, which require underpinning works 
beneath existing rail line tunnels to support it. The construction of 
underground structures underneath the existing tunnels posed complex 
challenges that require unique engineering solutions. On this project, 
Kiso-Jiban Singapore is responsible for civil and geotechnical work, as 
well as providing analysis and planning for the deep excavation required 
for the construction works. 

The project team used PLAXIS to perform 3D finite element analysis 
to predict the behavior of the existing structures. Using Bentley’s 
geotechnical engineering application facilitated comprehensive 
deformation prediction and helped the team understand the challenging 
engineering issues during construction. The software analysis was used 
for unique engineering and geotechnical solutions, as well as innovative 
construction approaches. Project Playbook: MicroStation, PLAXIS

Kiso-Jiban Singapore Pte. Ltd.

Marina Bay Station 
Singapore

This USD 5 million project requires a ground freezing solution to provide 
excavation support and groundwater control for an 11-inch-diameter, 
45-meter-deep launching shaft in New York. Based on a geotechnical 
baseline report for the shaft, it was determined that there was potential 
for high groundwater velocity that could slow or prevent the formation of 
a frozen earth structure. The project team was tasked with determining 
the optimal design of the frozen earth wall.

The team used several PLAXIS components to perform 3D parametric 
modeling and finite element analysis, as well as run numerous design 
iterations to determine optimal design and ensure stability of the 
frozen earth wall. PLAXIS 2D was used to model and evaluate the 
required refrigeration pipe spacing and evaluate the effects of the 
moving groundwater for the frozen structure. Using Bentley’s 3D digital 
geotechnical solution reduced the specified number of refrigeration pipes, 
saving considerable costs and reducing the project’s carbon footprint. 
Project Playbook: PLAXIS

Moretrench, A Hayward Baker Company

Ground Freezing for Launching Shaft, 
Bergen Point WWTP 
West Babylon, New York, United States
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To augment capacity and reduce traffic congestion on the Chesapeake 
Bay Bridge-Tunnel, the district is initiating a USD 756 million project 
to construct a new two-lane tunnel. As part of a joint venture, Mott 
MacDonald is engineering a 1-mile subaqueous bored tunnel between 
two artificial islands, running parallel to the existing immersed tube 
tunnel. When complete, the new tunnel will carry two lanes of traffic 
southbound, and the existing tunnel will carry two lanes northbound, 
instead of one lane in each direction, eliminating the current bottleneck.

The project team used PLAXIS to generate a 2,000-foot-long model to 
predict movements caused by construction and consolidation of the 
new tunnel footprint. The team performed finite element analysis 
and simulated construction to demonstrate that the reduced footprint 
could still meet required improvements while optimizing structural 
performance with minimal impact on the existing tunnel structures. 
The team’s innovative solution reduced the construction budget by 
USD 250 million and supports commuting infrastructure improvement.  
Project Playbook: gINT, PLAXIS, ProjectWise

Mott MacDonald

Parallel Thimble Shoal Tunnel 
Chesapeake Bay, Virginia, United States

To conserve water resources and reduce flood problems, Indonesia’s 
capital city of Jakarta is constructing the Sukamahi Dam. The IDR 437 
billion project is almost entirely earthworks for a 49.66-hectare site 
with hilly terrain. PT. Wijiaya Karya is one of the joint contractors for 
the project that is tasked with modeling the project while meeting the 
30-month construction schedule. 

ContextCapture helped generate a 3D reality mesh of the existing site, 
OpenBuildings Designer helped design the dam, and LumenRT provided 
animated renderings for clear design intent. PLAXIS optimized modeling 
and analysis for all earthworks, which evaluated the risk of earthworks 
failure and supported solutions for structural integrity. Using an open, 
connected data environment enabled clashes to be detected within four 
days of receipt of 2D drawings and resolved prior to on-site construction. 
The applications helped reduce site survey time from one week to one day 
and eliminated on-site accidents. Project Playbook: ContextCapture, 
LumenRT, OpenBuildings Designer, PLAXIS

PT. Wijiaya Karya (Persero) Tbk.

Sukamahi Dam Project
Bogor, West Java, Indonesia
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The Canton Lake Dam in Oklahoma includes a 778-foot-wide service 
spillway that, after having undergone hydraulic studies, was determined 
to be inadequate for handling a major flood incident. When the project 
team discovered that the proposed fuse-gate excavation depth should be 
deeper, the original design was considered insufficient. To address these 
issues, Schnabel Engineering needed to consider a unique geometric 
solution for deeper excavation, proposing a supplementary retaining wall 
system that included soldier pile walls.

The team performed finite element analysis using PLAXIS 3D to estimate 
displacements during excavation and establish a global stability safety 
factor. PLAXIS’s nonlinear analysis features captured the complicated 
interaction between the existing diaphragm walls and the new soldier 
pile walls, critical to the stability of the auxiliary spillway’s structural 
elements. PLAXIS facilitated evaluation of the interaction of various 
structural components and geological conditions, optimizing the design 
and accommodated construction restraints. Project Playbook: PLAXIS

Schnabel Engineering

Canton Lake Dam North Wet Well Excavation 
Canton, Oklahoma, United States 

Situated in the central part of peninsular Malaysia, the Pahang-Selangor 
Raw Water project transfers raw water through a 44.6-kilometer tunnel 
from a river in Pahang to Selangor. Due to high overburden stresses in 
the center of the mountain, the second section of the tunnel is subject to 
overstressing, with observations indicating several rock failures during 
tunnel construction. The project team was tasked with addressing these 
concerns and minimizing risks during excavation.

PLAXIS helped evaluate and predict tunnel behavior under different rock 
conditions, stresses, and support systems. The application also helped 
perform numerical analysis on the model to consider time-dependent 
strength and stiffness of a primary support system option. PLAXIS provided 
accurate predictive results that demonstrated the tunnel engineers’ 
ability to design an efficient primary support for the tunnel under high 
overburden stresses. The project team was able to improve productivity of 
tunnel excavation by eliminating the spalling hazard to save construction 
costs. Project Playbook: PLAXIS

School of Civil Engineering, Universiti Sains Malaysia

Time Dependent Behavior of Shotcrete Lining as 
Primary Support in over-stressed Rock of Pahang 
Selangor Raw Water Transfer Tunnel Project 
Karak and Hulu Langat, Pahang and Selangor, Malaysia 



112

Located on the Xiaohaituo Mountain in Beijing, China the National 
Alpine Skiing Center includes 21 kilometers of trails and a 900-meter 
drop. The CNY 1 billion project included designing and constructing the 
alpine ski trails and venue facilities, as well as connecting roads and 
bridges. As China’s highest-level alpine ski track, the scheme presented 
site challenges. The joint contractors needed to accommodate numerous 
design changes amid a tight construction schedule.

The team used OpenBuildings Designer, OpenBridge, and OpenRoads to 
facilitate coordinated 3D modeling. Using ContextCapture to create the 
3D reality mesh helped optimize road design. Bentley applications helped 
avoid large-scale environmental damage from earthworks excavation 
and simulated construction progress, eliminating the need to outsource 
40,000 cubic meters of earthworks and reducing steel consumption 
by 800 tons. The applications also shortened construction by 160 
days and saved CNY 6.7 million. Project Playbook: ContextCapture, 
LumenRT, MicroStation, Navigator, OpenBridge, OpenBuildings Designer, 
OpenRoads, ProjectWise, ProStructures 

Shanghai Investigation, Design & Research Institute Co., Ltd., 
Beijing Urban Construction Group

National Alpine Skiing Center Project (Sections I, II)
Beijing, China 

To mitigate frequent flash flooding in the northern areas of Rio de Janeiro, 
Brazil, the local water authority initiated USD 300 million in control 
works that included three new deep reservoirs. The triangular shape 
of the area posed geometric constraints, and the preliminary solution 
for the excavation proved costly and time-consuming, requiring 
horizontal beams and supports. Terratek analyzed numerous alternative 
scenarios and proposed a unique design. The team used Bentley’s 
geotechnical engineering technology to verify construction feasibility 
of the design concept.

Terratek used PLAXIS 3D to perform finite element analysis of deformation 
and stability for the excavation area. The results validated that 
construction of the new reservoir shapes was feasible and confirmed that 
internal or external supports could be eliminated. Using PLAXIS supported 
Terratek’s solution, saving significant costs associated with the otherwise 
necessary excavation supports and shortening the construction period for 
each of the three reservoirs by six months. Project Playbook: PLAXIS 

Terratek Ltd.

Design of Deep Excavation for Flash Flood Control
Rio de Janeiro, Brazil 
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As a sustainable energy company, Enel Green Power initiated the Delfina 
wind park project in Campo Formoso, Bahia, Brazil. Located in a remote 
area and comprised of 90 wind turbines standing 80 meters tall with 
circular shallow foundation diameters of 17.9 meters, the huge structures 
required sophisticated numerical modeling to check foundation behavior. 
Terratek was also retained to analyze 14 wind generators for the USD 30 
million project.

The project team performed 3D finite element analysis for a better 
understanding of the foundation deformation and stress behavior, ensuring 
structural stability. Using PLAXIS 3D facilitated how the team created 
multiple iterations of the conceptual design model with comprehensive 
data for better comparison of design alternatives. Bentley’s advanced 
geotechnical engineering application enhanced simulation of the actual 
foundation behavior under different design loads for more realistic 
analysis results, optimizing design and increasing safety on the company’s 
largest wind park in Brazil. Project Playbook: PLAXIS

Terratek Ltd./Enel Green Power

PLAXIS 3D Analysis of Wind Turbine Foundations 
at Delfina Wind Park
Campo Formoso, Bahia, Brazil 

Carajás Railroad transports over 100 million tons of iron ore annually 
(MPTA) from the world’s largest iron ore reserve. To accommodate its 
increase in production capacity, Vale, S.A. invested USD 3 billion to expand 
the railway to transport 300 MPTA. The project required duplicating 9 
kilometers of railroad, implementing two new railway viaducts, and 
crossing 30 kilometers of soft marine clay. To eliminate settlement 
damage, Vale designed the new line to be 16 meters from the existing 
line, as well as an improvement system for the soft soil. Terratek was 
hired to analyze Vale’s USD 50 million preliminary geotechnical design.

PLAXIS helped carry out finite element and groundwater analysis to 
consolidate the width between the lines. The team created multiple 
iterations of the design that incorporated detailed engineering data, 
facilitating effective evaluation and comparison of design alternatives. 
The new design reduced the distance between the two lines to 5 
kilometers and saved USD 50 million, resulting in a more environmentally 
sustainable solution. Project Playbook: PLAXIS

Terratek Ltd./Vale S.A.

Carajás Railway Duplication
Carajás, Pará, Brazil 
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Construction of the west artificial island of the Shenzhen-Zhongshan 
Channel was completed in early 2019. Tianjin Port Engineering Institute 
of CCCC First Harbor Engineering was responsible for predicting the 
deformation of the cylindrical steel wall structure during formation 
and construction. Faced with harsh geological conditions and a tight 
construction period, the project team sought to simulate each workflow 
throughout construction to predict the displacement of the steel cylinders. 

PLAXIS helped simulate the island construction process and facilitate 
accurate analysis and calculation of soil properties, enabling the 
constructor to adopt technologies to meet structural integrity 
specifications. The structural stability and foundation safety calculation 
results were finished in 45 days, 15 days ahead of schedule, enabling 
the team to begin constructing the steel cylinder structures three 
months earlier. PLAXIS was used to help engineers improve safety 
and feasibility of construction and optimized coordination among 
disciplines to shorten the construction period and save CNY 80 million. 
Project Playbook: PLAXIS

Tianjin Port Engineering Institute Co. Ltd. of CCCC First Harbor 
Engineering Co., Ltd. 

Research on the Structural Stability of Offshore 
Artificial Island in Shenzhen-Zhongshan Channel 
Zhongshan, Guangzhou, China

As part of a larger research project on waveform micropile development, 
the University of Science and Technology jointly performed numerical 
analysis for cost reduction and bearing capacity in pile construction with 
the Korea Institute of Civil Engineering and Building Technology. The 
goal of the study was to develop a new micropile process that combined 
existing micropile and jet grouting methods.

The team used PLAXIS 3D to implement a numerically analytic approach. 
By using Bentley’s comprehensive geotechnical engineering application, 
the team verified the resistance and characteristics of the bearing 
capacity and mechanism through on-site experimentation, validating 
the new methods. The results demonstrated that waveform micropiles 
have integral support mechanisms that can sustain the loads to achieve 
stability via pile-bearing capacity, increasing the economic value of pile 
construction. Project Playbook: PLAXIS

University of Science and Technology 

Wave Micropile Development Project
Daejeon, South Korea
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Our multibillion regional connector project is uniquely complex with multiple technical and public 
interfaces, which include direct communications with the client, its experts, and construction 
contractors, as well as meetings and presentations to community groups and other stakeholders. 
Tracking and resolving issues is a Herculean task and Bentley’s ProjectWise provided the platform 
to coordinate close to 3 terabytes of data to give the real time-controlled information over 400 
users. The repository provides the base of documents for ongoing asset management.

Anil Verma, President, Anil Verma Associates
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Hatch has done several paperless projects, and it 
established an improved digital way of working that we 
offer on all our projects. The benefits that our clients 
gain from our approach span not only the engineering, 
procurement, construction management project delivery 
phase but extend well into operations and maintenance. 
We are excited with what Bentley is developing for digital 
twins and are committed to finding ways to further improve 
the outcomes from our clients with these technologies.

Randy McMeekin, Global Managing Director, Hatch
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Hatch

Sulfuric Acid Plant Project in the DRC  I  Katanga, Democratic Republic of the Congo

Hatch was retained as the engineering, procurement, construction, and manufacturing contractor for a new sulfuric acid manufacturing plant in the Democratic 
Republic of the Congo. The USD 245 million project included a 1,400 ton-per-day manufacturing facility, and a 20-megawatt electrical waste heat power 
generation system with a thermal cooling tower. Given the high environmental risks of hauling acid to this remote area and constraints on supply, the client 
fast-tracked the project timeline.

The team used OpenPlant to design a digital twin of the entire plant and STAAD to model and analyze all the structural steel components, saving 10% to 15% 
in purchasing costs. ProjectWise helped manage and share data in an open, connected data environment, streamlining digital workflows to cut six weeks 
from the delivery schedule. Bentley applications helped optimize engineering quality and industrialize project delivery, setting an industry benchmark that 
reduced production ramp-up time from six months to one week. Project Playbook: LumenRT, MicroStation, Navigator, OpenBuildings Designer, OpenPlant, 
ProjectWise, STAAD

Going Digital: Advancements in MANUFACTURING



FINALISTFINALIST

119

Going Digital: Advancements in MANUFACTURING

Tata Steel Limited contracted CISDI Engineering to deliver a CNY 2.5 
billion steel blast furnace in Orissa, India. The furnace included a 
designed capacity of 5,873 cubic meters and an annual iron output of 
4.375 million tons. As the world’s largest blast furnace project, the design 
required numerous geographically dispersed disciplines to implement 
international design standards on a tight 22-month design schedule. 

CISDI used ProjectWise to establish an open, connected data environment, 
reducing communication costs and saving 500 resource hours. OpenPlant’s 
piping and instrumentation diagrams saved 433 design hours through 
single data entry populating procurement and 3D models. MicroStation 
and Navigator, along with LumenRT, helped identify more than 1,500 
collisions, reducing costly rework on site to save CNY 3 million. Simulating 
the construction schedule with SYNCHRO optimized the construction 
process, and the BIM approach industrialized project delivery to support 
the entire project lifecycle. Project Playbook: AutoPIPE, Bentley 
Raceway and Cable Management, LumenRT, MicroStation, Navigator, 
OpenBuildings Designer, OpenPlant, ProjectWise, SYNCHRO

CISDI Engineering Co., Ltd.

Tata Steel TSK Plant No. 2 Blast Furnace 
Project in India
Kalinga Nagar, Orissa, India

MCC Capital Engineering & Research Incorporation Ltd.

Castrip® Ultra-thin Strip Project of Shagang Group
Zhangjiagang, Jiangsu, China

The reconstructed Shagang steel plant will include a new Castrip® 
production line, shortening the line length from 800 meters to 50 meters, 
reducing energy usage and environmental impact. The USD 100 million 
project requires high-density equipment, pipelines, and instruments to 
be arranged within limited space and reconstruction works based on 
the original factory buildings. MCC Capital Engineering and Research 
Incorporation is responsible for the Castrip® production line’s technical 
integration and engineering design. 

ProjectWise integrated 11 engineering disciplines and equipment 
designers. MicroStation, OpenBuildings Designer, and OpenPlant 
facilitated accurate design and construction simulation, improving 
design efficiency by 15% and shortening construction by five months. 
The applications helped create a digital twin of the project assets for 
full lifecycle management and saved USD 3.45 million in project costs. 
Project Playbook: AutoPIPE, Bentley Raceway and Cable Management, 
Bentley Substation, LumenRT, MicroStation, Navigator, OpenBuildings 
Designer, OpenPlant, ProjectWise, ProSteel, ProStructures, SYNCHRO
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To improve waste heat recovery and drive energy savings, Shaanxi 
Lueyang Iron and Steel Co. initiated a CNY 49.6 million transformation 
and renovation project, introducing a blast furnance power recovery 
turbine (BPRT) unit on two of the blast furnances. Beijing 3D-tech Science 
& Technology was responsible for planning and designing the project 
within a small footprint amid a complex surrounding environment. The 
team had to accurately visualize equipment and structures within the 
confined space and coordinate design among the numerous institutes.

AutoPIPE helped detail pipeline design and analysis while OpenPlant 
Modeler and OpenBuildings Designer helped with 3D coordinated 
modeling and clash detection analysis. The visually connected modeling 
environment allowed stakeholders to preview the overall project. 
Automatically extracting material quantities from the models accelerated 
production of accurate bills of material by seven days. Using Bentley’s 
digital design solution reduced the design period by 20 days, enabling 
the project to be completed 30 days early. Project Playbook: AutoPIPE, 
OpenBuildings Designer, OpenPlant, ProStructures

Beijing 3D-tech Science & Technology Co., Ltd.

BPRT Unit Design of No. 1 and No. 3 Blast Furnaces 
of Shaanxi Lueyang Iron and Steel Co., Ltd. 
Xi’an, Shaanxi, China

To ensure a Myanmar cement manufacturing facility met strict European 
standards for emissions, this project applied Bentley's advanced BIM 
technology to design and layout the processes, and integrate Internet of 
Things data with the distributed control system to monitor and control the 
production process. The project included installing highly efficient dust 
removal equipment and other equipment to control nitrogen and oxygen 
emissions during material transportation and packaging. 

Using Bentley’s interoperable modeling and analysis applications, the 
project team designed a plant that used digital processes to replace 
traditional manual manufacturing and inspection processes and integrated 
remote-control systems and digital signals to monitor and control 
operations and maintenance. The resulting cement plant's emissions are 
down 0.01 megagrams, more than 10 times lower than the international 
minimum standard. Project Playbook: Bentley Raceway and Cable 
Management, OpenBuildings Designer, OpenPlant, ProStructures

Beijing 3D-tech Science & Technology Co., Ltd.

Myanmar Mandalay 5000t/d Green Cement 
Production Line and Supporting 9MW Waste 
Heat Power Generation Project 
Myanmar

Going Digital: Advancements in MANUFACTURING
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With an aggressive goal of USD 160 million annual project savings 
by 2020, the Dow Chemical Company is integrating advanced work 
packaging (AWP) into its global project methodology. As part of its 
implementation strategy, the company needed to select a construction 
planning application that integrated engineering and procurement data 
for construction management. Faced with gaining project management 
and engineering buy-in to implement AWP across all its construction 
projects, Dow needed an interoperable, user-friendly application that 
supported projects as small as USD 10 million.

ConstructSim piloted advanced work packaging and field construction 
planning on Project X and enabled Dow to create and share 64 construction, 
28 structural steel installation, 73 pipe installation, and 125 piping 
hydrotest work packages. Using ConstructSim and AWP methods optimized 
communication for more accurate planning. On Project X, Bentley’s digital 
construction solution saved 68% structural steel wrench time and 62% 
piping wrench time, surpassing industry averages by a significant margin. 
Project Playbook: ConstructSim

Dow Chemical Company

Project X
United States 

The 132/11-kilovolt Bukit Tengah Substation supplies electricity to new 
townships and industrial districts in Penang, Malaysia. ETD Transmission 
& Distribution (ETD) was awarded the contract to supply and install the 
protection and control panels in accordance with the owner’s design 
standards. The MYR 2.5 million project involved design, construction, 
and assembly of 44 control relay panels consisting of 11 different panel 
types. The team needed to accommodate the compact design and deliver 
accurate drawings.

ETD used Promis.e to establish a database of components in accordance 
with guidelines. Accessible to the entire team, the database standardized 
design processes and production of drawings. Compared to manual 
processes, the automated and intelligent functions of the software 
generated reports in seconds instead of days, minimized errors, and 
reduced time to produce accurate electrical drawings. Bentley’s 
digital electrical design solution improved project delivery, reducing 
design time by 50% to save CNY 70,000 in labor and material costs. 
Project Playbook: MicroStation, Promis.e

ETD Transmission & Distribution Sdn. Bhd.

Design Automation of Control Relay Panels 
for 132/11kV Bukit Tengah Substation
Bukit Tengah, Penang, Malaysia 
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JSW Dolvi Works India is installing two 450 TPH slab reheating furnaces 
for a new hot strip mill at its existing facilities in Raigad, Maharashtra, 
India. JSW retained Fives Stein India to design the piping network 
system. The INR 560 million project required integrating equipment and 
structural models in different design formats, designing catalogues to 
meet company standards, and developing, checking, and realigning piping 
models to optimize layout. 

Using OpenPlant, the team established an open, connected data 
environment to integrate models in different design formats. The 
connected data environment enabled real-time visualization to streamline 
workflows, resolve potential design issues, and facilitate planning and 
execution. Bentley’s comprehensive modeling solution enabled the team 
to design 700 pipelines and produce 800 deliverables, including isometric 
and general arrangement drawings and reports. Bentley’s 3D visualization 
features enhanced understanding of design intent prior to construction, 
optimizing piping layout and on-site works. Project Playbook: OpenPlant

Fives Stein India Projects Pvt. Ltd.

Two 450 TPH Slab Reheating Furnace
Raigad, Maharashtra, India 

To increase beer production in Brazil by 75 million liters per year, Heineken 
is expanding its plant in Araraquara, São Paulo to include 20 fermentation 
tanks. GEA Equipamentos e Soluções was hired to design the expansion, 
which needed to be executed and operated with minimal environmental 
impact and optimal sustainability. Faced with a compact design footprint 
required to meet regulatory standards amid an extremely short timeframe, 
GEA needed an integrated technology solution to streamline workflows to 
successfully construct and assemble the plant.

GEA established an open, connected data environment using ProjectWise 
for information exchange, and OpenPlant and MicroStation for dynamic 
3D modeling. The applications accelerated isometric extraction and 
design delivery time by 10% and reduced construction time. Using 
Navigator for model review and clash detection identified errors prior to 
construction, avoiding unnecessary on-site costs, while iModels optimized 
material extraction and reduced steel quantities, associated costs, and 
environmental impact. Project Playbook: iModel.js, MicroStation, 
Navigator, OpenPlant, ProjectWise

GEA Equipamentos e Soluções LTDA 

Expansion of the Heineken Plant 
Araraquara, São Paulo, Brazil  
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Italian industrial plant design company GIGA provides detailed 
engineering services in various energy sectors and has been using Bentley 
technology for 30 years. Consistent with its commitment to big data 
management and centralized workflows, the company sought to further 
reduce labor costs, integrating and streamlining asset data and processes 
to ensure transparent and accurate documentation. GIGA adopted an 
information management strategy and methodology to deliver piping and 
instrumentation diagrams and isometric drawings consistently.

The company used Bentley’s OpenPlant independently and as an 
integrated application with other design software. Using the technology 
to establish an open, connected data environment facilitates the 
reuse of data and allows for the direct management of catalogues and 
specifications, increasing the efficiency of current plant design processes. 
Bentley’s digital plant management solution enables intelligent data to be 
transferred directly from 3D models to 2D drawings, saving 30% in time 
to generate isometric drawings and significantly reducing labor costs. 
Project Playbook: OpenPlant

GIGA

OpenPlant for Document Creation
Milan, Italy

Hangzhou Boiler Software is responsible for the piping and equipment 
layout design for the Changshan Kerun-owned power plant in Quzhou, 
Zhejiang, China. The CNY 10 million project required multidiscipline 
equipment modeling and presented pipeline and structural complexities, 
as well as material procurement issues. The project team used Bentley’s 
3D digital applications to implement a collaborative BIM design strategy.

The team used OpenPlant to establish an open, connected data 
environment, integrating BIM models from third-party manufacturers 
with piping arrangements and support designs. The connected data 
environment streamlined the design process, improving design efficiency 
by more than 30%. Using the software to perform collision detection and 
directly extract pipeline and layout drawings from the model provided 
accurate designs, construction drawings, and procurement volumes, 
eliminating on-site adjustments to save 1.5% to 2.5% in project costs. 
Project Playbook: AutoPIPE, MicroStation, OpenPlant

Hangzhou Boiler Software

Changshan Kerun-owned Power Plant Project
Quzhou, Zhejiang, China
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Hangzhou Boiler Software is designing the piping layout and supports for 
a side-blown furnace waste heat boiler in Palabora, South Africa. The 
project team needed to develop detailed drawings for the supports that 
complied with broader manufacturing requirements. Hangzhou Boiler 
Software also needed to integrate BIM models for piping arrangements 
and supports from different manufacturers while generating accurate 
material quantities.

The team used OpenPlant and Bentley’s civil and structural design and 
analysis applications to facilitate design of the entire project plant. 
Working in a connected data environment streamlined BIM workflows, 
incorporating models from third-party technology to increase efficiencies 
by more than 30%. The automated features facilitated accurate material 
estimates and enabled the team to reduce procurement time costs by more 
than 50%. Using Bentley’s integrated digital design solution resulted in a 
return on investment of more than 50%. Project Playbook: AutoPIPE, 
OpenBuildings Designer, OpenPlant, ProStructures, STAAD

Hangzhou Boiler Software

South Africa Side-blown Furnace Waste Heat Boiler
Palabora, South Africa

Kirloskar Pneumatic Company Limited

Refrigeration Package for Naptha Isomerization 
Unit – VRMP Project of HPCL 
Visakhapatnam, Andhra Pradesh, India

Going Digital: Advancements in MANUFACTURING

Kirloskar Pneumatic Co. Ltd was retained to supply a 405-ton refrigeration 
package for the Naptha Isomerization Unit in Visakhapatnam, India. To 
meet the short site delivery deadline, the team needed to complete 
engineering and 3D modeling within six months. The INR 170 million 
project had a limited footprint and required the installation of a 
technological building structure designed and supplied by a third party. 

Kirloskar Pneumatic used AutoPLANT for 3D modeling while OpenPlant 
helped create the fabrication drawings for piping and equipment. The 
applications allowed the team to optimize design, improve accuracy, 
and streamline workflows. Navigator helped resolve model clashes 
within the compact design space, substantially reducing errors during 
design review. Bentley applications provided a cost-effective solution for 
a seamless integration of the piping and equipment with the structural 
model and accurate outputs, accelerating project delivery by two months. 
Project Playbook: AutoPLANT, Navigator, OpenPlant, ProStructures
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To double the capacity for the Visakhapatnam refinery, the plant is 
installing three new refrigeration packages. Kirloskar Pneumatic Co. 
Ltd (KPCL) is the engineering, procurement, and construction contractor 
responsible for the project with a deadline of completing engineering and 
3D modeling in six months to meet the final 11.5-month delivery deadline. 
The INR 184.5 million project had a limited footprint and required 
integration with two existing refrigeration packages without impacting 
the plant’s infrastructure. 

Kirloskar Pneumatic used AutoPLANT for 3D modeling and OpenPlant 
to create the fabrication drawings for piping and equipment. These 
applications optimized design, improved accuracy, and accelerated design 
and construction. Navigator helped resolve model clashes to substantially 
reduce errors. Bentley’s integrated modeling applications provided a 
cost-effective solution that facilitated accurate material extractions 
for procurement and manufacturing, enabling error-free fabrication to 
meet the project deadline. Project Playbook: AutoPLANT, Navigator, 
OpenPlant, ProStructures

Kirloskar Pneumatic Company Limited

Refrigeration Package for Visakh Refinery 
Modernization Project (VRMP) of HPCL 
Visakhapatnam, Andhra Pradesh, India 

Located in the southern portion of Okayama, Japan, a Kurashiki fuel 
transfer facility is undergoing renovation. This JPY 3 billion project 
involves replacing structurally deteriorated equipment. Kyoshim Giken is 
handling the planning, design, and analysis of the piping network. Given 
that the facility could not be completely shut down, the company needed 
to confirm during the design phase what construction processes would 
affect operations, requiring complicated design and analysis in a very 
short design period.

The project team used AutoPIPE to conduct coordinated design and 
analysis, create analytical models and drawings, and perform design 
calculations. Using Bentley’s interoperable application ensured drawing 
consistency and simplified the number and shape of piping loops, 
reducing the amount of steel and concrete used to save 30% in material 
costs. AutoPIPE’s automated features facilitated accurate, quality design 
and accelerated the design process, reducing resource hours by 40% to 
accommodate the short design schedule. Project Playbook: AutoPIPE

Kyoshim Giken, Co., Ltd.

Design and Analysis for Replacing Fuel 
Transfer Equipment
Kurashiki, Okayama, Japan
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Committed to designing sustainable solutions for maximum equipment 
performance under extreme operating conditions and temperatures, Saint-
Gobain has delivered refractory furnaces for numerous clients worldwide. 
This EUR 15 million project involved the design and construction of a 
250-square-meter fusion surface refractory furnace in Lisbon, Portugal. 
The design of this energy-efficient, large-scale furnace required teams 
in France and Portugal to collaborate while using intelligent, dynamic 
modeling technology to anticipate all design issues and support the 
lifecycle approach from conception to operations.

The team used MicroStation for 3D collaborative modeling of the furnace, 
simplifying and streamlining workflows while ensuring compliance 
with environmental and local regulations. Bentley’s digital engineering 
software automated otherwise manual processes, enabling Saint-Gobain 
to save 30% in design resources. The flexibility and interoperability of 
MicroStation allows the designs to be adapted for other furnace projects 
and accommodate market evolution with the same performance and 
reliability. Project Playbook: MicroStation

Saint-Gobain 

Design of a Refractory Industrial Furnace
Santa Iria de Azoia, Lisbon, Portugal

To reduce leakage, frequent maintenance, and plant shutdowns at its 
manufacturing plants, Unipar Carbocloro initiated a BRL 3.25 million 
project to improve its catholyte membrane piping systems. The project 
involved replacing original design and on-site installation methods, 
changing pipes, and modifying connections. Given the unique nature of 
the piping structure and multiple directional variations, Unipar needed 
to determine a precise cutting plan for the components and distance 
correction solution to address the complex pipe layout.

The team used OpenPlant and MicroStation to model the system, 
establish the cutting plan, and simulate the directional adjustments 
of the piping. Bentley’s integrated digital applications generated an 
optimal cutting plan, resulting in a 97.5% reduction in the number of 
spools requiring adjustment, shortening shutdown time by three days, 
and eliminating leaks to improve operational safety and continuity. The 
software’s open modeling and analysis features reduced design time by 
42.8% to complete the design phase three months ahead of schedule. 
Project Playbook: Descartes, MicroStation, OpenPlant

Unipar Carbocloro

Improvements to Catholyte Membrane 
Piping Systems
Cubatão, São Paulo, Brazil
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USER'S QUOTE
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MicroStation and OpenPlant made it possible to select the best solution; reduced the time and 
cost involved in the design, construction, and assembly phases; and helped to make us more 
productive and assertive.

Carlos Fabiano L. Rodrigues, Project Leader, Unipar Carbocloro
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WINNER’S QUOTE

With the ability to transform the 3D model to 
the analysis model with SACS, we were able 
to reduce our design time by 200 working days, 
saving about CNY 1 million.

Mr. Fei Jin, BIM Manager, Shanghai Investigation, 
Design & Research Institute Co., Ltd.
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MINING AND OFFSHORE
ENGINEERING

Projects in this award 
category demonstrate 

excellence in planning, 
design, and structural 
analysis, engineering, 

construction, operations, 
and decommissioning of 
mines, mining facilities, 

marine, and offshore and 
onshore infrastructure 

and structures, 
including oil and gas 

production facilities and 
wind turbines
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Shanghai Investigation, Design & Research Institute Co., Ltd.

China Three Gorges New Energy Dalian Zhuanghe III (300MW) Offshore Wind Farm Project  I  Dalian, Liaoning, China

In China’s Yellow Sea, Shanghai Investigation, Design & Research Institute is designing and surveying an offshore wind farm project. The CNY 5.14 million 
project will have a total installed capacity of 300 megawatts and will be the first offshore wind power project in the icy seas of northwest China. The large-
scale project faced many challenges, including needing to communicate with a wide range of disciplines and ensuring ice-resistance so that the farm can 
withstand harsh winter conditions. 

Performing calculations in SACS improved design efficiency and quality, helping the team save 230,000 tons of standard coal annually. The team also reduced 
the emission of sulfur dioxide by 6,000 tons per year and carbon dioxide by 637,000 tons per year, making the facility more environmentally sustainable. The 
project team used ProjectWise as the collaborative management platform, providing seamless storage and access of data information for all participants. 
MicroStation, OpenBuildings Designer, and OpenPlant helped design the hydraulic, electric, and structural assets. Project Playbook: MicroStation, Navigator, 
OpenBuildings Designer, OpenPlant, ProjectWise, ProSteel, SACS

Going Digital: Advancements in MINING AND OFFSHORE ENGINEERING
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After the tragic sinking of the MV Sewol ferry off the coast of South 
Korea in 2014, the Korean Ministry of Oceans & Fisheries (MOF) retained 
China Ocean Engineering Shanghai Company (COES) to recover the ferry 
from the offshore seabed, at a depth of 44 meters, within 18 months. 
MOF required that the ferry be recovered from the sea floor in one piece 
without damaging any part of it. 

COES utilized MOSES for operation engineering analysis conducting 
numerous analyses to solve engineering issues. The software helped 
engineers develop an innovative solution to recover the ferry, which 
involved two barges to side lift the wreck and then float it on a semi-
submerged ship. This solution is the first in the world for such a largescale 
shipwreck recovery completed in one piece, despite the high current and 
waves of the Yellow Sea. MOSES improved engineering accuracy, saving 
1,000 engineering resource hours and enabling the timely recovery of the 
victims’ remains. Project Playbook: MOSES

China Ocean Engineering Shanghai Company (COES)

Sewol Ferry Wreck Recovery in One Piece
Offshore Mokpow, Yellow Sea, Gwangju, South Korea

A client of Engenium was studying the possibility of developing new 
magnetic separation technology to increase the recovery of iron ore at 
an existing facility in the Pilbara region of Australia. The owner-operator 
of the iron-ore operation contracted Engenium to develop a feasibility 
study that included process development, equipment selection, capital 
estimates, and an estimated timeline. Integrating the brownfield facility 
into the new design, as well as developing multiple process and layout 
options within a short design schedule, made this AUD 90 million 
project a challenge.

Engenium developed feasibility plant designs for the client and delivered 
3D plant models that included tie-ins to the existing plant. Additionally, 
capital estimates were quickly and reliably determined from the design 
models. Bentley’s design solution allowed Engenium to deliver the 
feasibility study in less than two months, which is at least 50% faster 
than previous comparable projects. Project Playbook: ContextCapture, 
LumenRT, MicroStation, Navigator, OpenBuildings Designer, OpenPlant, 
ProSteel, ProStructures

Engenium 

Iron Ore Magnetic Separator Plant
Pilbara, Western Australia, Australia
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Multidiscipline engineering firm Bilfinger Tebodin Middle East Ltd. 
conducted a requalification study of an oil field located in the Persian 
Gulf off the coast of Abu Dhabi. The oil field facility includes 25 platforms 
and an expansive network of subsea lines. Bilfinger was tasked with 
performing detailed structural analyses to determine the requalification 
of existing platforms that surpassed their design life. 

Bilfinger used Bentley’s structural analysis software to requalify three 
process platforms and three wellhead towers, as well as to examine 
pushover and fatigue of six additional platforms. After generating models, 
the user performed in-place, spectral fatigue and pushover analyses. 
The team also established stress levels, structural strengthening 
modifications, and mitigation plans for a life extension of 20 years. 
Bentley’s interoperable, centralized software helped keep the project on 
budget and within the tight schedule of six months, saving approximately 
1,200 resource hours. Eliminating the addition of new platforms will save 
the oil field operator USD 90 million. Project Playbook: SACS, STAAD

Bilfinger Tebodin Middle East Ltd.

Requalification of Existing Offshore Platforms
Abu Dhabi, United Arab Emirates

China Energy Engineering Group Guangdong Electric Power Design 
Institute controls 95% of the offshore wind power in Guangdong, China. 
The organization was charged with developing a plan for offshore wind 
power in the region and installing a more than 30 million-kilowatt power 
capacity facility by 2030. The layout of the site includes 23 offshore wind 
power sites.

Guangdong Electric Power Design Institute used SACS for structural 
analysis and design of offshore wind power foundation and platforms on 
this CNY 30 billion project. The team developed the industry’s leading 
offshore wind power jacket foundation design capabilities to complete 
the first design of four-pile jacket foundations in the offshore wind power 
field in China, as well as a set of large-diameter, single-pile foundation 
design capabilities. These new features form a complete set of integrated 
design processes for wind turbine foundation, which are expected to save 
CNY 30 million. Project Playbook: SACS

China Energy Engineering Group Guangdong 
Electric Power Design Institute Co., Ltd.

Offshore Wind Power Project Group 
of Guangdong Province
Yangjing, Zuhai, and Zhanjiang; Guangdong; China
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Diplamar Servicios de Ingeniería conducted a USD 90 million analysis 
and design of the launch maneuver of a substructure to be installed 
in Sonda de Campeche in Tlalnepantla, Mexico. The owner-operator 
required the organization to create a marine platform and conduct 
analyses regarding hauling and shipment, transport, hoisting, launching, 
and vertical positioning. During the launch, engineers will slide the 
substructure off a transportation barge and into the sea until it is stable. 
Then, the substructure can be vertically positioned for installation at the 
project location. 

Complying with the applicable requirements of each of the platform’s 
structural elements was a challenge during the analyses because some 
of the structures were heavy and provided limitations. SACS software 
provided engineering solutions for each maneuver, conducting analyses 
and simulating scenarios to ensure that each maneuver was performed 
safely, bearing in mind water breakthrough, distance standards, and 
minimum floatation percentages. Using SACS kept the project on time 
and on budget. Project Playbook: SACS

Diplamar Servicios de Ingeniería S.A. de C.V.

Launch Analysis of a Substructure to be Installed 
in an 80-meter Water Breakthrough in Sonda 
de Campeche, Mexico
Tlalnepantla, Mexico 

Diplamar Servicios de Ingeniería had to determine the current loading 
capacity of a 2,000-ton dynamic positioning embarkation crane in 
Campeche, Mexico. A test rack comprised of plate-lined tubular profiles 
needed to be hoisted by the crane, which was also ballasted with sea 
water to find its load capacity. The objective was to determine the test 
rack’s performance and to predict the maximum movements that can be 
presented during the test rack hoisting maneuver. 

Diplamar generated a geometric model that met the physical 
characteristics of the rack to be built for load tests. The team used 
SACS to conduct the rack hoisting analysis and considered hydrostatic 
water pressure and grave load, while meeting all regulated consequence 
factors. The modeling analysis determined that the test rack performed 
appropriately. Using iModels enabled Diplamar to recover previous jobs, 
save time, and ensure that there are no misinterpretations when creating 
new models. Project Playbook: SACS

Diplamar Servicios de Ingeniería S.A. de C.V.

Structural Analysis of the Rack for the 
2,000 Ton Capacity Dynamic Positioning 
Embarkation Crane Load Test
Ciudad del Carmen, Campeche, Mexico
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Goldwind Science & Technology secured the contract to create an 
integrated design for the CNY 2.5 billion Three Gorges New Energy Dalian 
Zhuanghe III (300MW) Offshore Wind Plant. Located in the waters off the 
shore of Dalian, the wind turbine was required to have an anti-ice design 
because floating ice is present at the site during the winter. Consequently, 
a single pile foundation was required because it resists extrusion damage 
of floating ice. 

Goldwind Science & Technology used Bentley software to create an 
integrated, optimized anti-ice design of the offshore wind turbine support 
structure, which was essential to evaluate the technical capabilities of 
the turbine equipment. This design adopts an integrated design module 
provided by SACS and it is recognized by wind turbine manufacturers 
and design institutes. The first anti-ice design in China, it reduced the 
infrastructure fatigue load by more than 30%, saved the cost of supporting 
structures by more than 10%, and saved CNY 50 million on supporting 
structure costs. Project Playbook: SACS 

Goldwind Science & Technology Co., Ltd.

Zhuanghe (300MW) Offshore Wind Plant Project
Dalian, Liaoning, China

Bangladesh Petroleum is preparing to install a single-point mooring 
system, onshore and subsea pipeline systems, and other facilities. The 
agency retained Hilong Petroleum Offshore Engineering to construct high-
speed diesel subsea pipelines and crude oil pipelines on this USD 53.5 
million project. The water where the system is to be constructed is very 
shallow and the water flow velocity high, making conditions for setting 
anchor and determining anchor distribution difficult. Hilong must conduct 
analysis, modeling, and calculations to determine the accurate water 
depth and velocity to guide construction of the pipeline network. 

Hilong carried out hull modeling with MOSES and stinger modeling with 
SACS. The organization adjusted the arrangement of the cable based on 
the calculations and analysis. The mooring analysis report created by 
Bentley software eliminated time necessary for repeated calculations and 
guided site construction. Hilong petroleum expects to save 1,800 resource 
hours on this project. Project Playbook: MOSES, SACS

Hilong Petroleum Offshore Engineering Co., Ltd.

Bangladesh Installation of Single Point Mooring 
(SPM) with Doubles Pipeline Project
Cox’s Bazaar District, Chittagong Division, Bangladesh
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Located off the coast of Shapa Town, Three Gorges New Energy’s 
300-megawatt offshore wind farm spans 50-square kilometers and is 
enclosed by external wind turbines. The CNY 1 billion project also included 
construction of an onshore centralized control center, a rented operation 
and maintenance dock, and a 220-kilovolt offshore booster station. 
Huadian Heavy Industries was charged with processing, manufacturing, 
and providing offshore construction of jacket foundations and installation 
and constructing wind turbines.

The spacing between the four pile legs was predetermined and had to 
meet certain precision and pile driving requirements. As a result, Huadian 
needed to create a “pile-in-cylinder” frame to be used as construction 
equipment. The team used SACS to design and analyze the positioning 
frame, ensuring that it met all requirements. The organization shortened 
structure design time of the pile driving positioning frame by 400 hours 
and saved CNY 1 million, enabling the project to be completed 70 days 
early. Project Playbook: SACS

Huadian Heavy Industries Co., Ltd.

Three Gorges New Energy’s Foundation and Installation 
of the First Batch of Wind Turbines for the 300MW 
Offshore Wind Power Project in Shapa Town
Yangjiang, Guangdong, China

A major engineering procurement construction and installment (EPCI) 
company contracted INNOSEA to create a tender design of a jacket 
foundation for a large wind farm. Wind turbine foundations are large 
steel structures that support the wind turbines and their tower while 
withstanding cyclic loadings induced by waves and weather. INNOSEA 
sought to optimize the weight of the jacket foundations to minimize 
expenses and supply the client company with an accurate cost estimate 
of the entire project.

INNOSEA used SACS to model all components of the turbine, while 
considering the structure’s dynamic behavior and representing 
environmental loading in real time. SACS’ interoperability with third-
party software optimized design of the structure. Modeling of the 
structure and environmental conditions ultimately led to a safer design. 
INNOSEA delivered the jacket design within the timeframe of five weeks, 
and the design was used for the EPCI company’s tendering activities. 
Project Playbook: SACS

INNOSEA

Offshore Wind Jacket Foundation Design
Nantes, Loire-Atlantique, France
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MCHTM wanted to enhance the value of its clients’ early structural design 
evaluations. To minimize costs and maximize efficiencies, MCHTM began 
generating and optimizing front-end engineering structural designs (FEED) 
of floating production storage and offloading (FPSO) topside process 
modules. The processing capacity of FPSO facilities can be over 150,000 
barrels daily, so the weight and cost of steel can be significant. The 
organization determined that structural optimization at the FEED-stage 
would minimize steel cost over-estimates and avoid under-estimates.

SACS allowed quick production of precise, high-quality FEED-level 
structural designs. The project team developed a semi-automated 
structural weight optimization system that leverages the capabilities 
of SACS, including load assessment and code compliance, to develop 
improved early structural designs. SACS also enabled a 100% increase 
in overall automation. The software helped adjust steel weight and save 
money in originally over-designed structures. The SACS design eliminated 
150 tons of steel, which equated to an estimated USD 1 million in savings. 
Project Playbook: SACS

MCHTM Inc.

Optimized FPSO Topsides Modules Structure Design 
Kuala Lumpur, Malaysia

National Engineering and Technical Company (NETCO) is overseeing 
the construction of an offshore gas gathering and compression platform 
(GGCP), an onshore gas plant, and a floating storage and offloading (FSO) 
vessel for an offshore oil field located in Escravos Bay. The organization 
used plant modeling to modify the design of the GGCP for Chevron 
Nigeria Limited, the owner of the oil field. A multidiscipline team from 
NETCO developed a plan to drill a new non-associated gas well to sustain 
production rates. This plan is meant to connect with the domestic gas 
supply to the power plant in Nigeria. 

NETCO used Bentley’s plant and structural software to enhance design 
and installation, producing accurate bills of material to optimize 
construction. A streamlined workflow and improved collaboration across 
the multidiscipline team eliminated duplication error, saving more than 
35% of the allocated resource hours on the project, or USD 120,000 per 
year. Project Playbook: AutoPLANT, ProSteel, ProStructures, SACS, 
STAAD, Steel Autodrafter

National Engineering and Technical Company

Okan Gas Gathering Compression Platform 
Debottlenecking Project
Lagos, Nigeria
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Oil & Natural Gas Corporation Limited (ONGC) carries out most of India’s 
offshore domestic oil and gas production, contributing about 70% of 
the hydrocarbon supply in the country. In the western offshore region of 
the country, ONGC operates more than 300 bottom-founded steel jacket 
platforms. More than 45% of the structures have surpassed their design 
lives. Therefore, ONGC conducted an estimated USD 11 million inspection 
of the tubular joints to calculate design fatigue life, criticality, and the 
location of assessed joints.

The project team used SACS to conduct these calculations and analyses. 
The application provided an excellent framework to safely assess the 
offshore assets and economical management solutions. Based on the 
results, the team could develop an optimized, risk-based inspection plan 
for nine offshore platforms, saving about USD 2.5 million. The study is 
the first conducted on fixed structures installed offshore of western India. 
Project Playbook: SACS

Oil & Natural Gas Corporation Limited (ONGC), India

Optimization of Underwater Inspection of Fixed 
Jacket Structures Offshore of Western India
Mumbai, Maharashtra, India

PBA Projects was commissioned to conduct a feasibility study for a 
marine treatment plant design planned offshore of Namibia. The plant 
will be about 27 meters wide and 57 meters long, with a total mass of 
approximately 3,150 tons. The project team needed to generate treatment 
plant design data, deliver commercial design packages for procurement, 
and create 3D models of the treatment plant and vessel integration with 
structural design.

ProSteel was used for all structural steelwork and platework modeling, 
while AutoPLANT helped model the piping network. The applications’ 
flexibility allowed the project team to start with rough models and 
gradually refine and optimize them without rework. The team could also 
include additional necessary information, such as weights and quantities. 
By working in a 3D model, team members had a better understanding 
of the layout, improving design efficiency and communication to save 
time and reduce risk. The feasibility design was completed in early 2019. 
Project Playbook: AutoPLANT, ProSteel

PBA Projects

Marine Treatment Plant Feasibility Design
Namibia
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Phu Quoc Petroleum Operating Company (POC) was tasked with 
conducting design and analytical modeling of the O Mon gas pipeline in 
Can Tho, Vietnam. The estimated USD 1.2 million project will have a total 
pipeline length of 431 kilometers with a design capacity of 20.3 million 
cubic meters. The project also included 295 kilometers of pipeline in the 
sea to transport gas to a landfall station. The team needed to design the 
landfall station, line shutoff valve stations, and gas distribution station 
and center.

Phu Quoc POC used SACS for the preliminary design and analysis of the 
stiffness required to support vibrating equipment. The model was then 
integrated with the structural model of the full platform for the final 
design. SACS’ capabilities optimized installation design, reducing steel 
requirements. The application also saved time on design and analysis 
while ensuring structural safety and integrity. SACS performed all the 
required analyses, assessments, and modeling to finalize the design 
concept. Project Playbook: SACS

Phu Quoc Petroleum Operating Company

Block B – O Mon Gas Pipeline Project 
O Mon, Can Tho, Vietnam

Off the coast of Louisiana in the Gulf of Mexico, Pinnacle Engineering 
was tasked with providing detailed structural, facilities, and pipeline 
engineering for an oil and gas drilling and production platform. Valued 
at more than USD 50 million, the project stands in 391 feet of water and 
consists of a 1,600-ton deck, a 3,300-ton jacket, and 3,500 tons of piling. 
The team needed to design a jacket that could be lifted by the heavy lift 
vessels operating in the area. 

The project team used SACS to model six 72-inch diameter main piles 
for the platform’s foundation, allowing for a reasonable depth for pile 
penetrations. SACS also modeled the deck, jacket, and foundation for 
multiple site conditions, including hurricane-force winds and waves. 
Using SACS, Pinnacle analyzed the structure using environmental load 
generation, pile-soil interaction analysis, and automatic code checking to 
provide an optimized platform design within a short engineering schedule. 
The project was completed in 2015. Project Playbook: SACS

Pinnacle Engineering, Inc.

Magalodon Project (South Timbalier 311 “A”)
Louisiana, United States
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Progen Projectos e Gerenciamento provides engineering and construction 
services in São Paulo, Brazil. Recently, the team completed an estimated 
BRL 20,000 design modeling project in the capital city. The team was 
tasked with providing a more efficient system for cataloging and 
materials coding.

The project team used OpenPlant to automate the definitions of materials 
by modeling the piping systems. The catalogue of materials was 
made available in the application, providing engineers with intelligent 
spreadsheets for all coding and defining materials. By providing 
consistent information in a single location for all project participants, the 
organization saved more than USD 18,000 over the project’s set-up phase 
of about three months. Project Playbook: OpenPlant

Progen Projetos e Gerenciamento S/A

Catalogue of Materials 
São Paulo, Brazil

Located in Southeast Asia, a new wellhead platform estimated 
to cost USD 3 million is being developed. With a 56-meter water 
depth, the platform is a six-slot unmanned marginal facility 
platform with remote monitoring and control and powered by 
solar panels. Sapura Energy Berhad was tasked with creating the 
lightweight design structure of this platform to operate as a failsafe, 
stand-alone facility with all necessary equipment/systems for safe 
emergency shutdowns.

SACS was used for the modeling and analysis of the platform, providing 
a user-friendly interface to help optimize the structural weight, modeling 
time, and resources. The application allowed the team to model and 
check the criticality of unique structures and simulate high-risk situations 
to reduce offshore risk and optimize installation cost. Simulating 
environmental and accidental conditions is expected to save time 
during construction and optimize the overall project cost. The design 
was completed on time and the project is currently under construction. 
Project Playbook: SACS

Sapura Energy Berhad (E&C)

Marginal Facility Wellhead Platform
Seri Kembangan, Selangor, Malaysia
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In the southern Indian port city of Tuticorin, a jetty has been proposed 
for supplying coal to a nearby power plant. The coal unloading point will 
be 8 kilometers from the shore on this INR 19 billion project. Therefore, 
the jetty will help carry coal to the shore using a conveyor belt system. 
Vadalkar and Associates was tasked with designing the steel structures 
for the marine piling gantry. The piling operation needed to be done using 
a conventional piling tower with a chisel and bailer.

The project team used STAAD to conduct design trials of the piling 
gantry, allowing it to explore various structural arrangements. STAAD 
also helped run alternative analysis models to decide on the most 
economical alternative. The final design included 34-meter pile spaces 
along the length and 9-meter cross spacing. The cross spacing then 
changed to 7 meters after 2 kilometers. STAAD saved 25% on structural 
steel cost while saving time with more streamlined design trials. 
Project Playbook: STAAD

Vadalkar and Associates

Captive Coal Jetty with Unloading Facilities 
and Pipe Conveyor for 2x660 MW Udangudi 
Supercritical Thermal Power Project
Tuticorin, Tamil Nadu, India

The Caribbean floating liquefied natural gas (FLNG) project is the world’s 
first non-self-propelled FLNG liquefaction plant, producing 500,000 
tons of LNG per year. It can also convert 72 million cubic feet of natural 
gas into liquid natural gas. Wison Offshore & Marine was tasked 
with providing a high-quality and low-cost engineering, procurement, 
construction, installation, and commissioning solution while considering 
the structural design and analysis to meet stability, strength, and 
fatigue requirements.

When traditional analysis software could not guarantee a quality model, 
the team used SACS to design, model, load, analyze, and post-process 
the project to meet requirements. The team generated a reality mesh 
for the local nodes and obtained the accurate distribution of stress 
on the structure for optimal design, saving 10% of steel usage. SACS 
standardized the design and analysis process, reducing project design by 
30 days and improving calculation accuracy. The project team achieved 
a smooth production of liquefied natural gas on floating facilities. 
Project Playbook: SACS

Wison Offshore & Marine Engineering Co., Ltd.

Caribbean FLNG Project
Nantong City, Jiangsu, China
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In western South Korea, the Gunsan Regional Office of Ocean and Fisheries 
is constructing a seawall to help secure a stable tide to facilitate active 
use of the Samangeum New Harbor. Yooshin Engineering Corporation 
was tasked with planning and applying BIM methodology on this KRW 
150 billion project. The team needed to compare BIM design with 2D 
design workflows on this complex project.

The project team used Bentley applications to implement BIM 
methodologies on the project, creating a credible design of the harbor 
in less time than using 2D design workflows. A digital terrain model 
was created using MicroStation and OpenRoads to provide a better 
understanding of the surrounding area. OpenBuildings Designer helped 
create the structural aspects of the design, including internal filling 
and seawater communication sections. Bentley applications helped 
identify 12 design errors before underwater construction began, reducing 
work time on the port and tank structures by 30% and design time by 
20%. Project Playbook: MicroStation, Navigator, OpenBuildings 
Designer, OpenRoads

Yooshin Engineering Corporation

Saemangeum New Harbour Seawall Construction
Gunsan, Jeollabuk, South Korea

Due to the worldwide interest in renewable energy, the Jeju Tamra 
Offshore Wind Power Complex and trial complexes were developed off 
the southwest coast of South Korea. Zentech Engineering was tasked 
with developing a mega-caliber monopile installation system, which 
needed to accommodate large turbines of over 8 megawatts and installed 
underground. The team also needed to develop an erection system to 
construct the KRW 80 billion project economically and quickly, while also 
creating designs for overburden and environmental loads.

SACS was used to assess the structural performance of the mega-caliber 
monopile’s structural performance under various external forces. SACS 
helped create the complex structural mechanism of the erection system, 
which helped develop the optimal design to reduce costs while providing 
structural stability and overall safety. The project is set to be completed 
by the end of 2023. Project Playbook: SACS

Zentech Engineering Co., Ltd.

Mega-Calibre Monopile Erect System Design
Buan, Jeollanam, South Korea
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As part of the development of the Jeju Tamra Offshore Wind Power 
Complex, Zentech Engineering was tasked with developing the 
construction method for the jacket support structures. The organization 
worked with other organizations on the estimated KRW 80 billion 
project at the request of South Korea’s Ministry of Trade, Industry, and 
Energy. These structures divide the upper and lower jackets. However, 
conventional development methods were expensive, as the structure is 
more complex than other jacket support structures. Zentech Engineering 
needed to develop an installation method that improves the existing 
domestic construction method and enables more economical offshore 
wind power development.

The project team used SACS to analyze the structural resilience of the 
proposed jacket design against many external environmental forces. The 
team reviewed over 2,000 design load conditions and synchronized the 
analysis results. With SACS, Zentech Engineering obtained quick and 
accurate steel structure fatigue performance, which helped save 20% in 
construction costs. Project Playbook: SACS

Zentech Engineering Co., Ltd.

Offshore Wind Jacket Design through 
Combined Load Analysis
Buan, Jeollanam, South Korea

The World Cup Bridge is the 18th bridge over the Han River, with a 
total length of 1.98 kilometers and six lanes. The KRW 2 trillion project 
will alleviate traffic congestion around Seongsan Bridge and nearby 
motorways. Zentech Engineering was contracted to perform a dynamic 
stability review of the steel bridge structure for the upper part of the 
bridge, including shipping, transport, construction, and final raising. 

The team used MOSES to create a multibody system for all review 
criteria, applying a dynamic amplitude factor to the load for each part 
under constructional review. MOSES also helped provide the G-force and 
mooring line calculations. The application allowed Zentech Engineering 
to meet all of its client’s conditions while saving time and money. The 
total amount of the bridge construction will be KRW 210 billion while the 
amount for installation work will be about KRW 10 billion, a significant 
savings than originally predicted. The project is set to be completed in 
2021. Project Playbook: MOSES

Zentech Engineering Co., Ltd.

Steel Bridge Transportation and Safety Examination 
During World Cup Bridge Construction
Seoul, South Korea
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Bentley’s SACS helped us realize the integrated design of offshore wind turbine support 
structure. This method has reduced the fatigue load of infrastructure design by more than 
30%, saved the cost of supporting structures by more than 10%, and saved about CNY 50 
million in supporting structure costs. SACS has made an important contribution to promoting 
the wind power development in China’s ice area, integrated design of the offshore wind power 
technology, and global offshore wind power supporting structures.

Yiming Zhou, Design Delivery Manager of Offshore Wind Power Design Research Institute, 
Goldwind Science & Technology Co., Ltd.
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WINNER’S QUOTE

The application of Bentley’s 3D digital design applications 
in this project has improved the quality and efficiency 
of design, enhanced the core competitiveness of our 
institute, optimized the layout of the project, shortened 
the design cycle, and created favorable conditions for 
realizing the target of generating electricity three months 
ahead of the schedule.

Jun Ouyang, Senior Engineer, Hunan Hydro & Power Design Institute
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Hunan Hydro & Power Design Institute

Hanjiang Yakou Shipping Hub Engineering Project  I  Yicheng, Hubei, China

With a capacity of 75 megawatts, the Hanjiang Yakou Shipping Hub will alleviate the electricity shortage in the Yicheng area of Hubei, China and achieve 
an annual navigation grade benefit of CNY 287 million. The CNY 3.35 billion project involves coordinating numerous design disciplines and complex design 
solutions to accommodate the compact equipment space and 49-month construction period. Hunan Hydro & Power Design Institute (HDI) was tasked with 
improving quality and efficiencies, reducing costs, and eliminating environmental impact.

The team established an open, connected data environment using ProjectWise to streamline workflows and standardize processes. OpenBuildings Designer 
created a 3D information model that helped to improve design efficiency by 30% and accuracy by 17%, enabling the team to complete design work within 
45 days. The 3D collaborative digital design eliminated errors and material shortages to reduce on-site change orders by 80%. Bentley applications helped 
optimize workflow processes to realize electricity generation three months ahead of schedule. Project Playbook: Bentley Raceway and Cable Management, 
LumenRT, MicroStation, Navigator, OpenBuildings Designer, OpenPlant, OpenRoads, ProjectWise, ProStructures
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Haiyang Nuclear Power Plant is the first nuclear power plant built in 
Shandong province and one of the largest in China. China Nuclear 
Industry 24 Construction is responsible for the complex civil works of the 
nuclear island. The organization sought to optimize big data management 
and information sharing to shorten the construction period, reduce costs, 
and improve engineering quality by coordinating multidiscipline design 
and construction.

The team used ProjectWise to establish an open, connected data 
environment and ProStructures to create a 3D civil engineering model, 
incorporating rebar, concrete, and steel structural elements through 
Bentley’s design applications. Simulating construction works and 
scheduling optimized construction and saved 26 days in assembly time. 
Bentley’s interoperable 3D BIM solution digitized design and construction 
of more than 13,000 tons of rebar and 42,000 cubic meters of concrete 
to achieve big data integration that improved efficiencies by 87%. 
Project Playbook: Navigator, OpenBuildings Designer, ProjectWise, 
ProConcrete, ProSteel, ProStructures

China Nuclear Industry 24 Construction Co., Ltd.

Shandong Haiyang Nuclear Power Plant
Yantai, Shandong, China

Sargent & Lundy

Modernization of Big Bend Power Station 
in Tampa Florida 
Apollo Beach, Florida, United States 

As part of Tampa Electric’s commitment to providing clean energy and 
safe, reliable power to its customers, the utility is modernizing the Big 
Bend Power Station near Apollo Beach, Florida. The USD 853 million 
project requires coordinating existing on-site equipment and facilities with 
new infrastructure, complex piping systems, and all project participants. 
Sargent & Lundy is responsible for detailed engineering, design, and 
on-site construction management and commissioning services.

The team merged 3D laser scans of the existing structures from 
MicroStation with a BIM model created in OpenBuildings Designer, to 
develop a digital twin that improved design accuracy by approximately 
20%. STAAD helped develop optimized design options to accommodate 
the complex, 400-foot pipe span, saving 350 tons of steel and USD 2 million 
in material costs. Real-time design reviews with improved visualization 
saved an additional USD 1 million. A digital twin also minimized on-site 
rework, saving USD 1 million to USD 2 million in construction costs. 
Project Playbook: ContextCapture, Descartes, LumenRT, MicroStation, 
Navigator, Pointools, OpenBuildings Designer, ProStructures, STAAD
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The first power unit in China’s Hebei province with a single unit capacity 
of 1 million kilowatts, this new ultra-supercritical coal-fired power plant in 
Tangshan will support the diversion of large-scale desalinated seawater 
to Beijing. Beijing 3D-tech Science & Technology is responsible for 
installing one of the units, including all ancillary equipment, systems, and 
pipelines in accordance with technical electric specifications requiring 
secondary designs. 

The team used Bentley applications for 3D digital modeling, clash 
detection, construction simulation, and material extraction. The 
applications helped reduce rework, save construction materials and costs, 
and optimize decision-making to rationalize small pipeline layout. Using 
ProjectWise as the collaborative platform improved project coordination  
by 50% and helped generate an integrated BIM model. Optimized 
secondary design of the small pipelines improved construction efficiency 
by 15% while the collaborative digital solution reduced rework by 60% 
and accelerated project progress by 10%. Project Playbook: LumenRT, 
OpenBuildings Designer, OpenPlant, ProjectWise

Beijing 3D-tech Science & Technology Co., Ltd. 

China Resources Power Caofeidian Power 
Plant Phase II 2×1000MW Ultra Supercritical 
Coal-fired Power Unit Project
Tangshan, Hebei, China

Copel - Companhia Paranaense de Energia

Use of Digital Twins in the Preparation 
of Safety Plans for Copel’s Dams
Morretes, Tijucas do Sul and Virmond; Paraná; Brazil

Going Digital: Advancements in POWER GENERATION

Copel-Companhia Paranaense de Energia has pioneered environmental 
impact studies and reports on hydroelectric plant construction. To comply 
with Brazil’s national dam safety plan (PSB), Copel sought to unify dam 
information by piloting digital twins for three of its 10 hydroelectric 
plants. Faced with outdated, disparate paper information, Copel required 
an integrated technology solution to capture current technical data for 
plants located in mountainous regions.

The team extracted dark data using a digital twin to federate historical 
data. Bentley's open modeling and simulation applications were used to 
create new data. Images of the site were captured using umanned aerial 
vehicles and ContextCapture processed approximately 2,000 images. 
Lastly, LumenRT provided an intuitive interface to visualize the plants. 
The photogrammetry saved 87% in survey time for one hydroelectric 
plant. The applications facilitated digital, automated processes that 
were aligned with the PSB and provided accurate digital representations. 
Project Playbook: ContextCapture, Descartes, iModel.js, LumenRT, 
MicroStation, OpenBuildings Designer, OpenRoads
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In Stalowa Wola, Poland a combined heat and power plant needed 
a hydrogen cooling system design for a 300-megawatt gas turbine 
generator. It was determined during construction of the combined cycle 
gas turbine unit that the existing hydrogen cooling system needed to be 
upgraded. The project required 3D modeling of the exiting site conditions, 
pipelines, and equipment to design the plant to fit within a compact 
space. The project team needed to overcome these challenges while also 
quickly creating design deliverables.

The team established and open, connected data environment using 
ProjectWise, OpenPlant, and OpenBuildings Designer. Working in this open 
environment streamlined workflows and achieved an open-model format 
with all the necessary plant data included in the building design. With 
the support of point clouds and Bentley’s integrated technology the team 
designed the plant to within the tight space. The solution saved significant 
time, facilitated efficient modeling processes, and automated generation 
of 2D deliverables and bills of material. Project Playbook: AutoPIPE, 
MicroStation, OpenBuildings Designer, OpenPlant, ProjectWise

Energoprojekt-Katowice SA 

Executive Design of the Pipelines for the 
Hydrogen Generator Cooling System 
Stalowa Wola, Podkarpackie, Poland 

JSC Institute Hydroproject sought to reduce the cost of developing design 
and working documentation through 3D collaborative modeling. The 
organization also wanted to deliver a digital twin to be used throughout 
operations and maintenance of the hydroelectric power plant. JSC piloted 
its modeling initiative on the RUB 1.263 billion, 7-meter-long, Verkhne-
Balkarskaya Hydroelectric Plant, with a 10-megawatt capacity and 
average annual electricity generation of 61.4 million kilowatts per hour. 

Using OpenBuildings Designer, OpenRoads, and Bentley Raceway and 
Cable Management streamlined workflows across multiple disciplines to 
achieve a twofold increase in design productivity and reduce design costs by 
30%. The team produced all working documentation according to national 
standards. It created a single modeling environment where all designers 
worked only on the portion of the models related to each respective 
discipline. The applications facilitated the creation of a digital twin that 
can be used to optimize operations throughout the lifecycle of the facility. 
Project Playbook: Bentley Raceway and Cable Management, 
OpenBuildings Designer, OpenRoads

JSC Institute Hydroproject

Design and Survey Work for Construction 
of the Verkhne-Balkarskaya HEP 
Verkhnyaya Balkaria, Kabardino-Balkaria Republic, Russia 
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The owner-operator of an industrial waste gas recycling and reuse facility 
needed to replace a low-efficiency, medium temperature and pressure 
generator with an 80-megawatt, high temperature, ultra-high-pressure 
gas power generation unit. MCC Engineering and Research Incorporation 
provided engineering, procurement, and construction management 
services, while facing a tight timeline.

A connected data environment streamlined workflows and resolved 
design issues. OpenBuildings Designer helped develop an integrated 3D 
model, shortening design time to four months. OpenPlant and AutoPIPE 
optimized pipe design and analysis, improving design efficiency by five 
times, and SYNCHRO reduced the construction period by five months. 
The team built a sustainable power generation plant that lightens 
the load of North China’s power grid while reducing environmental 
impact. Project Playbook: AutoPIPE, Bentley Raceway and Cable 
Management, Bentley Substation, LumenRT, MicroStation, Navigator, 
OpenBuildings Designer, OpenPlant, OpenRoads, ProjectWise, ProSteel, 
ProStructures, SYNCHRO

MCC Capital Engineering & Research Incorporation Ltd. 

Henan Jiyuan Iron & Steel, 80MW High-Temperature 
Ultrahigh-Pressure Gas Power Generation 
Energy-Saving Renovation Project 
Jiyuan, Henan, China

Located approximately 60 kilometers from Alexandria, El Atf Power Plant 
is a 750-megawatt, combined cycle facility. PGESCo was contracted to 
perform engineering, procurement, and construction management services 
for the EUR 583 million project. To streamline workflows and optimize 
project management among the multidiscipline engineering team, the 
company wanted to establish an open, connected data environment with 
integrated digital applications.

Using ProjectWise facilitated coordination of more than 28,000 drawings 
and documents, reducing time spent looking for drawings by 15%. The 
interoperability of MicroStation with third-party software optimized 
multidiscipline design. Using Navigator and iModels facilitated 
clash detection and construction visualization to reduce rework by 
approximately 40%, while STAAD.Pro improved design efficiency by 45%. 
Bentley applications enabled efficient, automated, and intelligent lifecycle 
management processes, resulting in the issuing of all deliverables ahead 
of schedule and within budget. Project Playbook: MicroStation, 
Navigator, ProjectWise, STAAD

PGESCo

El Atf Power Plant
El Mahmoudia Beheira, Egypt
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Giza North Power Plant project was initiated to alleviate Egypt’s energy 
crisis and provide 2,250 megawatts of electricity to serve more than 
5 million households. The project contains more than 600 pieces of 
equipment, approximately 20 buildings, and huge quantities of concrete 
and steel. PGESCo needed to streamline workflows and optimize project 
management among the multiple engineering disciplines.

Using ProjectWise helped to coordinate more than 64,000 drawings 
and documents, reducing time spent looking for drawings by 15%. 
The interoperability of MicroStation with third-party software 
enabled dynamic modeling to optimize multidiscipline design. Using 
Navigator and iModels facilitated clash detection and construction 
visualization to reduce rework by approximately 40%, while STAAD.
Pro improved design efficiency by 50%. The applications provided a 
unified platform to issue all deliverables on schedule and within budget. 
All work was done while maintaining the highest safety standards 
in design and execution, resulting in 14 million safe resource hours. 
Project Playbook: MicroStation, Navigator, ProjectWise, STAAD

PGESCo

Giza North Power Plant
Giza, Egypt

AC Energy of the Philippines is expanding a Vietnamese pipeline in Cam 
Lam, Khánh Hòa to include an additional 80 megawatts of solar power 
capacity. The Power Engineering Consulting Joint Stock Company 4 
(PECC4) was awarded the USD 83 million engineering, procurement, and 
construction contract as part of a joint venture. The team realized that it 
needed to use an intelligent electrical design application to deliver the 
substation project.

The team used Bentley Substation for 3D modeling and to produce 
drawings, schematics, and bills of material to create a practical, cost-
effective design. Using the software helped accurately visualize the 
underground infrastructure, eliminating on-site construction changes and 
associated costs and delays. Bentley’s digital design solution produced 
error-free deliverables, while reducing design time by 25% and overall 
project delivery by 50%. Project Playbook: Bentley Substation

Power Engineering Consulting Joint Stock Company 4 (PECC4)

Ami Khánh Hòa Solar Power Plant
Cam Lâm, Khánh Hòa, Vietnam
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Aimed at providing electricity in rural areas of Bima, Indonesia the Bima 
Dual Fuel Gas Engine Power Plant uses both high-speed diesel and natural 
gas with a minimum net output capacity of 50 megawatts. The INR 2 
trillion government initiative is expected to be built within 15 months and 
carried out by PT. Wijaya Karya (WIKA) as part of a consortium. 

WIKA surveyed the project site and used ContextCapture to quickly 
generate an accurate reality model of the existing conditions, 
optimizing earthworks and planning. Using OpenBuildings Designer, 
OpenRoads, and OpenPlant the team streamlined multidiscipline design 
workflows, and Navigator helped to identify clashes prior to construction. 
The software’s automated features facilitated extraction of precise bills 
of quantity directly from the 3D models, reducing material costs and 
waste. Bentley’s digital modeling applications reduced design-to-build 
time and optimized safety by eliminating critical errors that can lead to 
catastrophic mishaps. Project Playbook: ContextCapture, LumenRT, 
Navigator, OpenBuildings Designer, OpenPlant, OpenRoads, ProStructures

PT. Wijaya Karya (Persero) Tbk.

BIMA Dual Fuel Gas Engine Power Plant
Bima, Nusa Tenggara Barat, Indonesia 

To meet new aviation requirements, the Mumbai International Airport 
Authority needed to change the height of its existing towers. The project 
included replacing five, 220-kilovolt transmission towers using the 
existing tower foundations. These foundations needed to be different 
for each tower to support the new structures. To accommodate this 
challenge, Tata Power Company relied on comprehensive structural 
design and analysis software.

The project team used STAAD.Pro to model and analyze the reaction forces 
of the new towers in context with the existing foundations to determine 
structural design feasibility. Using Bentley’s digital design application 
facilitated optioneering, allowing the team to evaluate different structural 
configurations and arrive at a solution that reduced the tonnage of each 
tower from 46 tons to 35 tons. Project Playbook: STAAD

Tata Power Company Limited 

Optimization, Analysis, and Design 
of 220kV Transmission Line
Mumbai, Maharashtra, India

Going Digital: Advancements in POWER GENERATION
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A leading supplier of circulating fluidized bed (CFB) boilers, Valmet 
Chennai received a proposal to supply two CFB boilers for the Ürümqi-
Midong Solid and Municipal Waste facility in Ürümqi in the Xinjiang 
region of China. Located in a seismic zone, the boiler structure required 
detailed design and analysis to ensure structural integrity and safe 
operation while meeting European design codes.

The team used STAAD.Pro to model the boiler structure and various 
components and performed wind and seismic simulation under varying 
loads to optimize design within the existing environment. Bentley’s 3D 
digital design application helped explore numerous design options and 
evaluate the true effects of the seismic conditions on the equipment and 
structure, ensuring structural integrity. The automated and analytical 
features of the software facilitated an optimal design solution, 
removing extra margins for additional forces coming from the supported 
equipment that reduced the weight of the structure by 5% to 10%. 
Project Playbook: STAAD

Valmet Chennai Pvt. Ltd.

Ürümqi-Midong Solid and Municipal 
Waste to Energy CFB Boiler
Ürümqi, Xinjiang, China

FINALIST'S QUOTE

Bentley’s digital twins were critical to allow 

visualization and access to the physical and 

engineering data throughout the design, construction, 

and operation of the facility. We estimate the overall 

quality of design was improved by 25%. By using 

the digital twin in our 3D model, we can estimate a 

savings of hundreds of hours of design time.

Vikash Shah, Lead Mechanical Designer, 
Mechanical Design Manager, Sargent & Lundy

http://www.yearininfrastructure-digital.com/yearininfrastructure/year_in_infrastructure_2019/TrackLink.action?pageName=153&exitLink=http%3A%2F%2FSTAAD.Pro
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ProjectWise has enhanced the South Carolina Department of Transportation 
Professional Services Contracting office’s productivity immeasurably. When the 
selection and scoring process was first implemented within ProjectWise in 
2013, five selections consisting of 56 proposals in the amount of USD 10 million 
were awarded. In the first eight months of 2014, 35 selections were conducted, 
which was a 700% increase, involving 563 proposals at a potential total dollar 
value of USD 205 million.

Eric Stuckey, Engineering Technology and Research Manager, 
South Carolina Department of Transportation
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South Carolina Department of Transportation

Seamless Information Sharing and Integration across Multiple Platforms Using ProjectWise
Columbia, South Carolina, United States 

The South Carolina Department of Transportation (SCDOT) currently manages 6,341 projects and 1,823 contracts through all phases of the project lifecycle. The 
agency needed to integrate disparate data and document applications so that it could support and manage common business processes, data, and document 
sharing across systems. SCDOT needed to enhance project delivery and improve the user’s experience by making information-sharing and integration across 
multiple applications efficient, reliable, and secure using ProjectWise.

Since implementing ProjectWise in 2013, SCDOT has achieved workflow efficiencies, increased productivity, improved accuracy, and saved on technology 
costs. ProjectWise has streamlined consultant selection and scoring, enabling the agency to increase productivity by 700%. Having a central information hub 
expedites project delivery by saving time searching for information stored in multiple applications. The information hub has also reduced costs associated with 
maintaining multiple applications. Using ProjectWise has improved information accuracy and decision-making. Project Playbook: ProjectWise

Going Digital: Advancements in PROJECT DELIVERY
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GHD has over 200 offices across five continents. The organization adopted 
ProjectWise in 2009 and established cloud-based project information 
management infrastructure in 2018. Support teams now initiate nearly 
20 ProjectWise projects a week and provide daily support for more than 
1,400 users. Requiring a more sustainable support model, GHD worked 
to create a new framework for enterprise wide management of project 
information using ProjectWise. 

The new framework adopts standards for a project-centric connected 
data environment. ProjectWise PowerShell enabled GHD to create user 
interfaces that have revolutionized project setup, functionality creation, 
project maintenance, and user management. The new system shortened 
project startup time by more than 200% and reduced support time by up 
to 20 hours per project. Caching server management time was cut by 
900 hours per year for a 400% ROI. Project Playbook: ContextCapture, 
Descartes, gINT, Haestad, HAMMER, LumenRT, MicroStation, Navigator, 
OpenFlows, OpenRail, OpenRoads, OpenUtilities, Pointools, ProjectWise

GHD

Enterprise Automation to Create 
a CDE for Every Project
Brisbane, Queensland, Australia

High Speed Two Ltd.’s railway route from London to Birmingham (HS2 
Phase One) will increase capacity and reduce journey time from 1 hour 
24 minutes to 45 minutes. The GBP multibillion project is 230 kilometers 
long with 53 tunnels and 74 kilometers of cuttings. Working on behalf 
of Balfour Beatty/VINCI Joint Venture, Mott MacDonald/SYSTRA is 
developing the Stage 1 design scheme for Area North, a 70-kilometer 
stretch with 320 primary assets and 550 sub-assets. 

Mott MacDonald/SYSTRA has produced more than 4,000 information 
models. Removing drawing production during the design saved 10,000 
hours in model-checking time and reduced cost while improving 
collaboration and engagement. Made possible by Bentley’s BIM 
technology and a connected data environment based on ProjectWise, this 
approach achieved behavioral changes and skills development among 
project stakeholders. Project Playbook: OpenBuildings Designer, gINT, 
iModelHub, MicroStation, Navigator, OpenBridge, OpenRail, OpenRoads, 
ProjectWise, SYNCHRO 

Mott MacDonald/SYSTRA Working with 
Balfour Beatty/VINCI Joint Venture

High Speed Two Sectors N1 and N2 Main 
Works Civil Contract
Birmingham, County North Sectors, United Kingdom



158

Arcadis has grown from its roots in the Netherlands to a global design 
and consultancy firm. In early 2017, Arcadis made achieving building 
information modeling (BIM) Level 2 the centerpiece of its digital strategy. 
BIM projects at this level must have three criteria: computer-readable 
data models, a connected data environment, and a single source of truth. 
Bentley assisted with rapid deployment in three regions: North America, 
United Kingdom, and Australia. 

Arcadis chose ProjectWise as the cloud-based connected data 
environment for its global offices. For a typical deployment, it took 
just two weeks to fully engage the global team on the projects. 
Within 18 months, 116 projects were hosted in ProjectWise 
worldwide, including the organization’s three largest projects that 
will total USD 10 billion in construction work over the next three to 
five years. Project Playbook: ContextCapture, Haestad, HAMMER, 
LumenRT, MicroStation, Navigator, OpenBridge, OpenRoads, ProjectWise, 
SewerGEMS, STAAD, WaterGEMS

Arcadis

From 0 to 60 with a Global CDE in 18 Months
Atlanta, United States; London, United Kingdom; Sydney, 
New South Wales, Australia

The Coal Liquefaction Project is a national demonstration project 
funded by Shenhua Ningxia Coal Industry Group Co., Ltd. Located on the 
Ningdong Energy and Chemical Industry Base in Ningxia Hui Autonomous 
Region, the plant will produce 4 million tons of oil per year. China Huanqiu 
Contracting & Engineering was responsible for the overall design, basic 
and detailed design of utilities, auxiliary facilities and off-site works, coal 
gasification units, synthesis gas purification units, and some engineering 
and procurement contracts.

Huanqiu used ProjectWise to guarantee timely and accurate 
management, and to control approximately 1 million project documents. 
The software enabled Huanqiu to standardize storage and rapidly locate 
documents with powerful search functions. The system also provides 
document access control and document version control. Over the seven-
year life of this project, Bentley technology dramatically improved 
efficiency, reduced costs, and shortened the construction period. 
Project Playbook: ProjectWise

China Huanqiu Contracting & Engineering 
Co., Ltd. Beijing Branch

Indirect Coal Liquefaction Project of Shenhua Ningxia 
Coal Industry Group Involving 4 Million Tons/Year
Lingwu, Ningxia Hui Autonomous Region, China

Going Digital: Advancements in PROJECT DELIVERY
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A suburb of Greater Toronto, Ontario, the city of Brampton aims to provide 
safe, integrated transportation choices for its burgeoning population. 
The Capital Works group manages all engineering documents created 
during delivery of capital contracts. The legacy system had about 98,000 
files, which were sometimes duplicated throughout the organization. 
Repetitive deletion and moving of engineering data caused tremendous 
inefficiencies and rework. The city undertook a CAD$ 210,000 initiative to 
accelerate its project delivery.

The city implemented a central digital storage system for CAD 
information, creating a single source of truth. Now, all digital engineering 
projects and CAD information are managed in a collaborative, 
secure workflow that uses the cloud-based ProjectWise platform. By 
implementing digital project delivery, the city saves time, reduces costs, 
and minimizes errors. There is more collaboration across departments and 
better coordination with consultants to deliver high-quality civil contracts 
on time and within budget. Project Playbook: ProjectWise

City of Brampton

City of Brampton Uses ProjectWise CONNECT Edition 
to Accelerate Digital Project Delivery
Brampton, Ontario, Canada

HS2 is a new railway comprising 345 miles of high-speed track across 
Britain. The Costain Skanska Joint Venture (CSJV) HS2 Enabling Works 
South contract was the first contract to be awarded by HS2, giving 
the joint venture team the opportunity to set new standards for design 
and delivery. To achieve building information modeling (BIM) Level 2 
compliance on this GBP 55 million contract, CSJV put together a dedicated 
information team and partnered with Mott MacDonald and Bentley to 
enable the technology. 

The project team uses ProjectWise as its core cloud-hosted data 
source for design information across all work packages. OpenBuildings 
Designer ensures that all modeled information conforms to project 
standards while Navigator enables the joint venture’s weekly live 
design reviews. CSJV’s design, configuration, and deployment of these 
systems and processes enables efficient and compliant work delivery. 
Project Playbook: ContextCapture, Descartes, eB, iModelHub, 
LumenRT, MicroStation, Navigator, OpenBuildings

Costain Skanska Joint Venture with Mott MacDonald

HS2 Enabling Works (South) - Vent Shaft 
and LU Substation 
London, United Kingdom
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NIPIGAZ provides design, supply, and construction services for industrial 
facilities. Its parent company SIBUR is an integrated petrochemical 
company. NIPIGAZ chose Design Institute Soyuzkhimpromproekt to help 
expand SIBUR’s facilities in the Voronezh Region of Russia. The RUB 3.6 
billion project increased capacity to produce thermoplastic elastomers for 
roads, roofing, and other industries by 50,000 tons per year. 

Design Institute Soyuzkhimpromproekt produced a 3D model of the 
existing production facilities using laser scanning and Pointools. 
The model helped point out inconsistencies with as-builts and 
provided an accurate basis for placing equipment. Connecting files in 
Bentley software and third-party design applications created an 
information model in a connected data environment for interaction 
among project participants. The up-to-date, accurate information 
reduced time spent arriving at solutions and ensured that construction 
was carried out as planned. Project Playbook: Bentley Raceway and 
Cable Management, MicroStation, Navigator, OpenPlant, Pointools, 
ProjectWise, Promis.e, ProSteel 

Design Institute Soyuzkhimpromproekt

Increasing the Production Capacity 
of Thermoelastoplasts (TEP-100)
Voronezh, Russia

The D4 motorway and R7 expressway construction project (D4R7 Project) 
is the second public-private partnership project in Slovakia and the largest 
infrastructure project in the country. An undertaking of the Ministry of 
Transportation and Construction of the Slovak Republic, the 30-year 
concession contract is worth nearly EUR 998 million. Dopravoprojekt, a.s. 
was tasked with designing the project.

The D4R7 project includes 14 interchanges, 122 bridges, a service area, 
and an operation and maintenance center. To collaborate effectively with 
the contractor and its subcontractors, Dopravoprojekt chose ProjectWise 
for its efficient data handling. ProjectWise has become the platform for 
an improved design process in a connected data environment. When 
completed, the project will alleviate congestion in the capital city of 
Bratislava with a 27-kilometer bypass motorway and reduce traffic on 
local roads with a 32-kilometer expressway. The organization plans to 
implement ProjectWise into its design workflows as the connected data 
environment on future projects. Project Playbook: ProjectWise

Dopravoprojekt, a.s.

D4R7 Project
Bratislava, Slovakia

Going Digital: Advancements in PROJECT DELIVERY
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The Independent Checking Unit (ICU) of the Hong Kong government vets 
and approves plans for construction of public housing. The government 
wanted to realize significant benefits associated with 24/7 paperless 
submissions. To streamline the process, Global Technology Integrator 
Limited launched the HKD 60 million Housing Electronic Plan Submission 
System (HePlan) in 2016 for ICU, the first of its type in Hong Kong. 

Built on ProjectWise, HePlan comprises two modules: electronic 
submission system and electronic processing system. The systems 
improve efficiency and responsiveness, ensure consistency and accuracy, 
and lessen the constraints of paper submissions. The searchable central 
repository speeds the location of documents, eliminating the printing and 
storage of 23,000 drawings and 500,000 pages every year. HePlan opens 
the door to submissions using building information modeling (BIM), which 
facilitates ICU’s understanding of design and construction and enhances 
plan processing. Project Playbook: ProjectWise

Global Technology Integrator Limited

Housing Electronic Plan Submission System (HePlan)
Hong Kong

Guangxi Huasheng New Material is investing CNY 5.53 billion in 
a 2-million-ton aluminum oxide plant located in the port city of 
Fangchenggang, Guangxi Zhuang Autonomous Region, China. Guiyang 
Aluminum Magnesium Design & Research Institute was tasked with 
adopting a digital delivery approach to provide an integrated design 
solution that includes a digital twin model of the plant.

The project team used Bentley’s 3D modeling software to generate 
more than 6,000 construction drawings, eliminate more than 2,320 
design problems, optimize more than 860 designs, and reduce design 
errors by 95%. As a result, the construction period was shortened by 
30 days, and the cost of rework was reduced by CNY 3 million. Overall, 
digital delivery saved about 20% of the time for construction and 
installation. Project Playbook: Bentley Raceway and Cable Management, 
Bentley Substation, MicroStation, Navigator, OpenBuildings, OpenPlant, 
OpenRoads, ProjectWise 

Guiyang Aluminum Magnesium Design 
& Research Institute Co., Ltd.

Aluminum Oxide Project of Guangxi 
Huasheng New Material Co., Ltd.
Fangchenggang, Guangxi Zhuang Autonomous Region, China
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Global metals and mining corporation Rio Tinto added a new filtration 
plant to handle bauxite residue at its Vaudreuil Alumina Plant in 
Saguenay, Quebec, Canada. The CAD$ 200 million project had a tight 
schedule, from project approval in early 2018 to commissioning by 
the fall of 2019. Hatch needed to use engineering applications in 
conjunction with the organization’s project lifecycle process methodology 
to successfully deliver the project’s engineering, procurement, and 
construction management.

Hatch ensured that contractors and suppliers could work in a 3D 
environment compatible with the Bentley environment. Team members 
shared 3D models to review designs for constructability, operation 
readiness, operability, and maintainability. Using intelligent 3D models 
allowed the project team to eliminate major errors or clashes on site. 
With all construction designs issued by their target dates, the project 
stayed on or slightly ahead of schedule. Project Playbook: Bentley 
Raceway and Cable Management, ConstructSim, LumenRT, MicroStation, 
Navigator, OpenBuildings, OpenPlant, OpenRoads, ProjectWise, STAAD

Hatch

Vaudreuil 2022 – Phase 1
Saguenay, Quebec, Canada

Since implementing Bentley’s ProjectWise more than 15 years ago, HNTB 
has expertly delivered hundreds of multimillion-dollar infrastructure 
projects by leveraging project information within a data-rich environment. 
HNTB contributes data and documents into the ProjectWise system, 
where they can be used throughout the life of the project. 

Managing more than 8.7 million documents and 25 terabytes of data, 
ProjectWise provides HNTB teams with a single source of truth, saving 
time when searching for an accurate and reliable source of engineering 
data. Having all models in a connected data environment has reduced 
the risk of HNTB working with outdated data. It also has encouraged 
collaboration among all project participants, streamlining delivery of 
optimized projects. Project Playbook: ProjectWise

HNTB

HNTB Accelerates Digital Project Delivery 
Using ProjectWise CONNECT Edition
Kansas City, Missouri, United States

Going Digital: Advancements in PROJECT DELIVERY
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The Mississippi Department of Transportation (MDOT) is responsible 
for the state’s highway infrastructure and coordinates with surrounding 
states on projects that cross state lines. To manage these projects, 
MDOT adopted ProjectWise to manage project files and standards. When 
Bentley first conducted a ProjectWise health check, the situation provided 
the opportunity to improve performance of 59% of MDOT’s 228,376 
folders, which were flagged for being empty and having several security 
settings. These issues were causing performance issues and impacted 
the ability to find project information. 

The team moved all ProjectWise data to a new environment, which 
was accomplished using ProjectWise PowerShell commands to 
build about 70 custom scripts running on multiple machines. The 
reorganization reduced the number of folders by 28%, improved system 
performance by 6%, and reduced the time to find project information. 
Project Playbook: ProjectWise

Mississippi Department of Transportation 

ProjectWise Administration through Automation
Jackson, Mississippi, United States

Abu Dhabi Municipality (ADM) has launched a smart cities and artificial 
intelligence strategy for managing infrastructure, information technology, 
and innovative technology solutions. The AED 5 million ADM Innovation 
Park and Lab will be the control center for managing, operating, and 
maintaining the initiatives under this framework. Located next to the 
ADM building in downtown Abu Dhabi, the smart facility will include an 
event space, amphitheater, central plaza, and other amenities.

Parsons International Limited introduced ProjectWise into the data sharing 
and collaboration workflow for this project to enable version control and 
ensure the accuracy of design data. ProjectWise improved production 
and efficiency among the project team. With many parallel workflows for 
design, modeling, and rendering, Parsons used LumenRT to accelerate 
production of design drawings in the conceptual and preliminary design 
stages. Project Playbook: LumenRT, ProjectWise

Parsons International Limited

Abu Dhabi Municipality Innovation Park & Lab
Abu Dhabi, United Arab Emirates
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In the United Kingdom, Stantec created a connected data environment 
using ProjectWise as the solution for project delivery. Working with 
Bentley, Stantec has provided feedback based on project usage to help 
with the strategic development of ProjectWise as a connected data 
environment. Since its implementation in 2004, ProjectWise has enabled 
real-time design collaboration with stakeholders, minimized rework, and 
helped project teams deliver on time. 

This year, pilot programs using connected projects and field data 
management are reviewing deliverables management and issues 
resolution to maximize the benefits of the connected data environment. 
Using Bentley products within a connected data environment has helped 
Stantec in the United Kingdom to achieve a return on investment of 
approximately 8% to 10%. Project Playbook: AssetWise, MicroStation, 
Navigator, OpenBuildings, OpenPlant, ProjectWise, SYNCHRO

Stantec

A Common Data Environment Using 
Bentley ProjectWise CONNECT Edition
United Kingdom

A well-known Italian discount store and supermarket chain recently 
expressed interest in the land occupied by a former cinema in Alassio, 
Savona, Italy. The discount store already has a commercial business in 
a zone prone to flooding so, for this new location, it wanted to ensure 
that the area was safe in the event of severe weather. In response, 
the municipality asked Studio Giampaolo Grosso to carry out several 
land surveys. 

ContextCapture allowed the studio to conduct the surveys quickly and 
accurately, providing the municipality with a low-cost assessment of 
the planning alternatives for this parcel. The surveyor used the latest 
equipment and technology to complete the survey. The results highlighted 
problems with the location, such as a lack of parking, accessibility, 
overshadowing of adjacent buildings, and traffic congestion. A subsequent 
study led to more appropriate solutions for the residents and store owner. 
Project Playbook: ContextCapture

Studio Giampaolo Grosso

Land Survey of the Former Alassio Cinema
Alassio, Savona, Italy

Going Digital: Advancements in PROJECT DELIVERY
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The highways department of the government of Hong Kong special 
administrative region undertook an eight-year program to relieve traffic 
congestion on existing east-west roads across central Kowloon. The HKD 
43 billion initiative included the construction of a 4.7-kilometer trunk road 
with a 3.9-kilometer tunnel. Value Mine Technology Limited provided 3D 
design services for the all aspects of the project, including environmental, 
geotechnical, electrical and mechanical, and road works. 

ProjectWise served as the collaborative design platform on this project. 
Bentley solutions were chosen because the project team saw them as 
a proven way for distributed team members to work with very large 3D 
design models while maintaining version control. Also, many members of 
the department were already familiar with Bentley software, eliminating 
any training time. Using Bentley solutions enabled the project team to 
deliver this massive project on time. Project Playbook: ContextCapture, 
OpenBridge, OpenBuildings, OpenRoads, ProjectWise, ProStructures

Value Mine Technology Limited

HY/2014/08 - Central Kowloon Route
Hong Kong

Wood PLC is executing capital projects valued at several billion dollars 
for various Middle Eastern owner-operators in the downstream and 
upstream oil and gas sector. These projects will help deliver sustained 
growth in key areas of Saudi Arabia. End-to-end services are delivered 
through execution centers located throughout the Wood global 
community. Wood was looking to adopt a follow-the-sun approach to 
project execution and shorten schedules while delivering quality work.

ProjectWise provides a single source of truth and standardized workflows 
to guarantee accuracy and consistency across projects and execution 
centers. Time savings alone total thousands of hours. With more than 
20,000 drawings, automatic drawing creation saves in excess of 
3,700 hours while rendition services save another 1,500 hours. Having 
a common execution methodology across all project participants, 
regardless of location, allows Wood to maintain a competitive position 
in a globally challenging market. Project Playbook: Descartes, 
LumenRT, MicroStation, OpenBuildings, OpenRoads, ProjectWise, 
speedikon, STAAD

Wood PLC

Wood Capital Projects Global Digital Execution
Saudi Arabia
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In the city of Arxan, Inner Mongolia, China, the Arxan International Cultural 
Exchange Center was developed to meet the political, economic, and 
cultural needs of the region. The center features exhibition, conference, 
business, and tourism facilities. Yongze Construction Engineering 
Consulting in conjunction with the Shanghai Internet Software Group, was 
the project manager and building information modeling (BIM) consultant 
responsible for project progress, cost, quality, and safety.

ProjectWise provided the collaborative design platform and central 
repository for all BIM information. The platform enabled document 
sharing among all participants, provided remote access for distributed 
team members, reduced repetitive data input, and increased data reuse. 
As a result, the design error rate decreased by 90%, and the field error 
handling workload dropped by 300 resource days for a savings of CNY 3.2 
million. Project Playbook: ProjectWise

Yongze Construction Engineering Consulting Co., Ltd. / 
Shanghai Internet Software Group

Arxan International Cultural Exchange Center
Arxan, Inner Mongolia Autonomous Region, China

Zhejiang Provincial Institute of Communications Planning, Design & 
Research Co., Ltd. (ZJIC) undertook the reconstruction and expansion 
of a 137-kilometer stretch of the G60 Shanghai-Kunming Expressway in 
China’s Zhejiang province. The CNY 14.828 billion project will increase 
capacity to meet traffic demand and mitigate heavy traffic volume, which 
is growing 14% per year. ZJIC is delivering a fully integrated building 
information model (BIM) as part of its smart highways initiative. 

ZJIC’s BIM group used ContextCapture to build a 3D reality model of 
current conditions, then applied Bentley’s civil design software to model 
improvements to the roads, bridges, and tunnels. ProjectWise provided a 
platform for managing the collaborative design process, unifying models, 
and sharing and storing project data. The fully integrated BIM model 
transmitted design information to the owner. Bentley’s interoperable 
software reduced design time by 35% and saved CNY 2.4 million in 
design capital. Project Playbook: ContextCapture, Descartes, LumenRT, 
MicroStation, Navigator, OpenBridge, OpenRoads, ProjectWise

Zhejiang Provincial Institute of Communications 
Planning, Design & Research Co., Ltd.

Application of BIM Technology in Highway 
Reconstruction and Expansion Project
Quzhou, Zhejiang, China

Going Digital: Advancements in PROJECT DELIVERY
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Through our model-only delivery approach, we used OpenBridge, GenerativeComponents, 
and Navigator to create over 4,000 models, and have seen improvements among our 
joint-venture and BIM modelers.

Rob Dickson, Project Delivery Manager, Mott MacDonald
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The BIM methodology improved this project’s scope to manage the 
entire lifecycle of a railway infrastructure. Following a preliminary 
survey to support the design, it was possible to reconstruct the 
intended operating context. Then, as we developed the design phase 
through the publication of the iModel, it was possible to create a 
digital twin of the work, which is populated with the structures and 
technological systems. The complete federated model is a complex 
entity made by three-dimensional information as parameters and/or 
as hyperlinks for the construction, operation, and maintenance stages.

Daniela Aprea, BIM Manager, Italferr S.p.A.
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Italferr S.p.A.

AV/AC in Southern Italy: Napoli-Bari Route  I  Napoli-Bari, Campania-Puglia, Italy

Part of the Trans European Network, the EUR 6.2 billion Napoli-Bari route will integrate rail infrastructure in southeast Italy, shortening travel time by 
several hours. This project covers a 60-kilometer stretch from Apice to Bovino, where lines run primarily through tunnels. Five mixed steel and concrete 
viaducts manage the transitions between tunnels and open-air construction. Italferr S.p.A. chose a BIM methodology to achieve a more efficient design 
and build process.

To facilitate data and information exchange among various parties, Italferr established a connected data environment based on ProjectWise. The project 
team uses OpenBuildings Designer parametric modeling components to optimize and automate manual processes. Once a federated model of the railway 
infrastructure is assembled, parametric content can be managed dynamically. Modeling the technical components of the project allows Italferr to explore 
alternative scenarios, improve design quality and accuracy, and reduce costs. Project Playbook: ContextCapture, Descartes, gINT, iModel.js, LumenRT, 
MicroStation, Navigator, OpenBuildings Designer, OpenRail Designer, OpenRoads, ProjectWise, SYNCHRO

Going Digital: Advancements in RAIL AND TRANSIT
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The Dedicated Freight Corridor of India Limited has embarked on the 
second phase of development, consisting of 550 kilometers of double-
line electrified track for operating trains at up to 100 kilometers per hour. 
Larsen & Toubro won the INR 37 billion contract to design and construct 
the 128-kilometer section (CTP-14) from Rewari to Dadri in the states of 
Haryana, Rajasthan, and Uttar Pradesh. This challenging section involves 
difficult, inaccessible terrain and complicated earthworks. 

Larsen & Toubro used Bentley technology to create a single repository for 
the free flow of accurate information and a collaborative way of working 
that has decreased resource hours by about 15%. The project team is 
leveraging Bentley software to conceptualize, design, and execute the 
project, using reality modeling for major components, such as bridges, 
viaducts, station yards, and retaining walls. Interoperability has allowed 
the team to coordinate work and significantly reduce resources for design 
review. Project Playbook: ContextCapture, LumenRT, MicroStation, 
Navigator, OpenBridge Designer, OpenBuildings Designer, OpenRail 
Designer, OpenRoads Designer

Larsen & Toubro

Western Dedicated Freight Corridor of India, 
CTP-14 Integrated Package (128 km)
Rewari to Dadri; Haryana Rajasthan, and Uttar Pradesh; India

The NOK 6.2 billion extension of the light rail system serving the city of 
Bergen, Norway follows a 9-kilometer route with eight stops through 
the mountainous city. The system’s first underground depot is in one 
of two tunnels totaling 5 kilometers. Working in collaboration with the 
client Bybanen Utbygging, Sweco Nederland B.V. used ProjectWise 
to create a connected data environment for 18 disciplines located in 
five countries.

Integrated design using Bentley software created more than 454 3D 
models. The project team realized time savings using OpenRail Designer 
to create alignments, plans, and profiles of track, civils, and overhead 
lines. OpenBuildings Designer automated placement of objects along the 
track, saving 500 resource hours. This shortened delivery time and helped 
meet the construction schedule. By engineering it right first time, Sweco 
Nederland cut project time by 15% and reduced costs to resolve errors 
during construction by 25%. Project Playbook: Descartes, LumenRT, 
MicroStation, Navigator, OpenBuildings Designer, OpenRail Designer, 
OpenRoads, ProjectWise

Sweco Nederland B.V.

Bergen Light Rail Norway
Bergen, Hordaland, Norway
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Qingdao Metro Line 1 will be the north-south backbone line connecting 
Huangdao and Chengyang districts in Qingdao, Shandong, China. The CNY 
1.4 billion project is 42.7 kilometers in length. The Architectural Design 
and Research Institute of Guangdong province is responsible for designing 
the 29 stations along the line. A major challenge was maintaining unified 
standards and coordinating with participants located all over the country. 
The project team needed to choose a design platform that could ensure 
compliance with project requirements among multiple disciplines. 

Establishing a connected data environment based on ProjectWise 
provided a centralized, unified environment for project file storage, 
which helped manage and coordinate work among team members 
and improve the team’s efficiency. BIM workflows enabled through 
OpenBuildings Designer optimized designs and 3D visualizations 
with LumenRT helped select the best schemes. Upon completion, the 
digital models will provide basic data for operation and maintenance. 
Project Playbook: LumenRT, Navigator, OpenBuildings, ProjectWise

Architectural Design and Research 
Institute of Guangdong Province

Qingdao Metro Line 1
Qingdao, Shandong, China

Beijing Urban Construction Design 
& Development Group Co., Ltd.

Civil Engineering of Intercity Rail Transit 
from Nanjing to Jurong in Jiangsu Province
Nanjing, Jiangsu, China

Going Digital: Advancements in RAIL AND TRANSIT

Nanjing-Jurong intercity rail transit is a cross-city line in the Jiangsu 
urban rail network. The CNY 1 billion project comprises 26.9 kilometers 
of elevated and ground track, and 16.8 kilometers of underground track. 
There will be six elevated stations and seven underground stations along 
the line, with a depot, parking lot, and two new main substations. Beijing 
Urban Construction Design and Development Group is responsible for the 
overall design of the line, including a challenging 10-kilometer viaduct 
with two stations. 

Collaborative design using ProjectWise improved coordination among 
disciplines and eliminated design errors. The combination of reality 
modeling and building information modeling workflows allowed the 
project team to optimize the rail transit bridge layout in the context of 
the surrounding buildings, improving design rationality and safety. 
Bentley technology shortened bridge design time by about 360 hours. 
Optimizing the design saved a total of CNY 2.8 million in project costs.  
Project Playbook: ContextCapture, Descartes, LumenRT, MicroStation, 
OpenRoads, ProjectWise, ProStructures
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The CNY 10.5 billion Xuchang section of the Zhengzhou Airport 
to Xuchang Municipal Regional Railway project will be 33.78 
kilometers in length, with 27.823 kilometers of elevated line, 1.941 
kilometers of ground line, and 4.016 kilometers of underground line. The 
team will construct nine elevated stations, two underground stations, and 
a parking lot. The project also includes requisition of about 545,000 square 
meters of land, relocation of utilities, and two transformer stations.

This challenging project will pass under a high-speed railway, as 
well as cross a river and an expressway. Beijing Zhongcheng 
Huijian Engineering Management Group implemented an integrated 
management platform that combined Bentley’s building information 
modeling and geographic information systems technology.The 
platform enabled collaborative design and data sharing, 4D progress 
management, and dynamic construction simulation. The platform keeps 
all participants aware of current developments and improves project 
efficiency. Project Playbook: iModel.js, Navigator, OpenBuildings 
Designer, ProjectWise

Beijing Zhongcheng Huijian Engineering 
Management Group Co., Ltd.
BIM Integrated Management Project of Zhengzhou 
Airport to Xuchang Municipal Regional Railway 
Project of Xuchang City
Xuchang, Henan, China

The XuYan Railway follows the economic corridor connecting four cities 
(Xuzhou, Suqian, Huai’an, and Yancheng) in the Jiangsu province of China. 
China Railway Fifth Survey and Design Institute Group is undertaking the 
survey and design of the 316-kilometer line and related 43-kilometer 
line, including major bridges, small bridges and culverts, underpasses, 
and two four-line stations. This building information modeling pilot 
project involves multiple disciplines working for the first time in a 3D 
design environment. 

The project team used Bentley software for nearly every aspect of 
the project and developed an in-house solution to model curved track 
sections. Applying a BIM methodology to railway engineering design 
has improved modeling efficiency and accuracy, and enhanced design 
efficiency and quality. The methodology helped the team develop 
skills in collaborative design, parametric modeling, and BIM design. 
Project Playbook: LumenRT, MicroStation, OpenBuildings Designer, 
OpenRoads, ProjectWise, ProStructures

China Railway Fifth Survey and Design Institute Group Co., Ltd.

Application of BIM Technology in Design Stage 
of XuYan High-speed Railway
Xuzhou, Jiangsu, China

http://www.yearininfrastructure-digital.com/yearininfrastructure/year_in_infrastructure_2019/TrackLink.action?pageName=173&exitLink=http%3A%2F%2Ftechnology.Th
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China Railway First Survey and Design Institute Group undertook the 
survey and design of a 382-kilometer section of the Sichuan-Tibet Railway 
from Changdu to Linzhi. Located in Chengdu City, Tibet the survey area 
was at an altitude of 4,000 meters. The project team combined building 
information modeling and reality modeling to reduce project cost and risk, 
given the hazards of ground surveying at that altitude.

The project team acquired data using manned and unmanned aerial vehicle 
oblique photography, as well as laser point cloud data. ContextCapture 
was used to create a 3D reality model that accurately expressed the 
topographic and geomorphic features. The reality model provided the 
basis for the design of the railway section. Bentley technology improved 
modeling efficiency and shortened the construction period for this CNY 30 
million project. Project Playbook: ContextCapture

China Railway First Survey and Design Institute Group Co., Ltd.

Reality Modeling Project for Line Selection 
in Sichuan-Tibet Railway
Tibet, China

Pune Metro Rail Corporation Limited (PMRCL), a subsidiary of Maharashtra 
Metro Rail, is implementing the USD 1.2 billion Pune Metro rail project 
in the Pune Metropolitan Region of Maharashtra, India. The design-build-
operate project adopted a 5D building information modeling platform to 
improve the accuracy of bills of quantity, resolve clashes, avoid rework, 
reduce project costs, and save construction time.

Clove Technologies implemented Bentley’s comprehensive suite of 
BIM solutions to enable the design, construction, and maintenance 
of the railway infrastructure assets. Covering all project lifecycle 
phases, the solutions represent a fully integrated PAS 1192-compliant 
connected data environment. ProjectWise and AssetWise provide a 
configurable connected data environment platform to achieve BIM 
Levels 1 through 3 and support engineering data handover to operations. 
Project Playbook: AssetWise, MicroStation, Navigator, OpenBuildings 
Designer, ProjectWise

Clove Technologies Pvt. Ltd.

Pune Metro Rail
Pune, Maharashtra, India
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Istanbul’s Golden Horn Tram is Turkey’s first catenary-free tramline, 
with an embedded ground power supply system. The EUR 170 million 
project is building a 10-kilometer double-track route starting at Eminönü, 
following Golden Horn, and ending at Alibeyköy. There will be 14 stations 
accommodating as many as 25,000 passengers per hour in one direction. 
Dogus Construction and Trade is building the tramline, stations, tramcar 
depot and workshop, and electromechanical systems. 

The seaside route through historical areas made it imperative to study 
design alternatives. Dogus used MicroStation and OpenRail Designer to 
produce 3D models of the existing terrain in the tramline sections. Bentley 
software enabled the team to explore and validate numerous iterations. 
The project team used OpenRail to select a design that would have the 
least impact on existing infrastructure, historical buildings, and other 
structures. Project Playbook: MicroStation, OpenRail Designer

Dogus Construction and Trade Inc.

Istanbul Golden Horn Tramline Construction 
and Electromechanical Works
Istanbul, Turkey

High Speed Two is Britain’s first new intercity railway north of London 
in 100 years. The GBP 55.7 billion line will connect London, Birmingham, 
Manchester, and Leeds by 2033. The HS2 design, from track alignment 
to stations, needed to be true-to-scale and required that no further 
corrections occur during the construction phase.

The major advantages of this innovative approach were initially offset 
by technological incompatibility, resulting in massive data conversion 
and multiple sources of truth. Working with Bentley, HS2 added 
continuous true-to-scale projection as a core component of Bentley 
solutions for the first time. This practice enables spatial scanning in 
ProjectWise, and minimizes mass data conversion and conversion errors, 
among other benefits. The vastly more efficient data management 
supports rail design best practices. Project Playbook: AssetWise, 
ContextCapture, gINT, MicroStation, OpenBuildings, OpenCities Map, 
OpenRail Designer, ProjectWise

High Speed Two

Building HS2: True-scale Rail 
Design and Construction
London, Birmingham, Manchester, and Leeds, United Kingdom



176

To improve cost and project management, Mass Rapid Transit 
Corporation (MRT Corp.) adopted BIM Level 2 standards for the Klang 
Valley MRT Sungai Buloh-Serdang-Putrajaya (SSP) Line. The MYR 30.53 
billion line will run more than 50 kilometers. BIM workflows allow project 
participants to coordinate their designs using a centralized, data-rich 
model. Creating a digital twin of the SSP Line will reduce operation 
and maintenance costs for the built asset.

By adopting digitalization, MRT Corp. has ensured all data is electronically 
captured and preserved in the system. Using AssetWise, MRT Corp.’s 
asset information provides accurate details to mitigate asset downtime, 
improve performance, and extend asset life. BIM technology accelerated 
startup and commissioning, reduced handover costs, and created a master 
asset register for the project lifecycle. Project Playbook: AssetWise, 
ComplyPro, ContextCapture, MicroStation, Navigator, OpenBuildings 
Designer, PLAXIS, ProjectWise, STAAD

Mass Rapid Transit Corporation Sdn. Bhd.

The Klang Valley Mass Rapid Transit 
Sungai Buloh-Serdang-Putrajaya Line
Kuala Lumpur, Malaysia

Tianjin Metro is the rapid transit system for the city of Tianjin, China. With 
a total length of 50.1 kilometers, Line 6 has 40 stations. MCC TianGong 
Group (CTMCC) was responsible for the Zuojiang Road Station, Meijiang 
Scenic Area Station, and the shield tunnel intervals. Construction of 
the underground crossing between the two stations presented many 
challenges, from a schedule limited to 60 days to an ultra-deep foundation 
pit that could cause subsidence in surrounding areas.

CTMCC quickly modeled the project to compare and select excavation 
schemes and assess potential environmental impacts. Simulating the 
shield construction helped to identify targeted mitigation measures. BIM 
technology provided an early warning about risks before construction and 
monitored indicators of problems during construction. Applying BIM saved 
CNY 6 million and shortened construction by nearly two months on this CNY 
322 million project. Project Playbook: LumenRT, MicroStation, Navigator, 
OpenBuildings Designer

MCC TianGong Group Corporation Limited

Application of BIM Technology in the R3 
Section Project of Tianjin Metro Line #6 
Tianjin, China
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Syarikat Prasarana Negara Berhad (Prasarana), owner-operator of 
Malaysia’s urban rail services, is developing the Light Rail Transit Line 
3 from Bander Utama to Johan Setia in the state of Selangor. The USD 
2.71 billion line will cover 36 kilometers with six stations and one depot. 
Prasarana selected Minconsult to provide engineering consultancy 
services for the eastern corridor package, which includes a 20-kilometer 
viaduct and a 2-kilometer tunnel. 

One challenge was determining how to fit the tracks within the twin 
box girders of the viaduct deck and still meet the gauge clearance 
requirements. Minconsult worked out the structure gauge envelope using 
OpenRail Designer. The gauge clearance study determined the structure 
gauge clearance requirements. If the geometry changed, adjustments 
were made quickly and reliably using the software. This practice saved 
valuable time on the project. Project Playbook: OpenRail Designer

Minconsult Sdn. Bhd.

Detailed Design Consultant for Light 
Rail Transit Line 3 – Eastern Corridor
Selangor, Malaysia

New Snow Land Tourist Resort Development is creating an international 
tourism center in Zhangjiakou, Hebei, China founded on a flagship ski 
resort. Located at the ideal altitude of 2,000 to 2,600 meters, the CNY 
65 billion New Snow Land Tourist Resort is the first alpine ski track in 
China to meet the highest international skiing competition standards. 
Resort transportation contributes to the visitor experience at all levels 
and includes motor vehicles, cableways, and rail transit. 

The rail transit will provide quick and convenient transportation 
to all regions while providing tourists with a unique sightseeing 
experience. The project team is using Bentley technology to work on 
the design 20% more efficiently than traditional methods. Deliverables 
include design drawings, construction simulations, and as-builts. 
Project Playbook: LumenRT, MicroStation, Navigator, OpenBuildings 
Designer, OpenRail, ProStructures, RAM

Northern Engineering & Technology Corporation, MCC

New Snow Land Tourist Resort Rail Transit Design
Zhangjiakou, Hebei, China
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In the rapidly growing economic corridor between Bangalore and Tumkur, 
hundreds of thousands of people travel some part of the 70-kilometer 
stretch each day. The government of Karnataka has recognized the 
demand for last-mile connectivity between the two cities. The goal of 
this project is to enable the rapid movement of passengers on hyperloop 
transportation, which uses floating pods to transport passengers inside 
low-pressure tubes. 

PES University researchers used ContextCapture to survey, map, 
and model the ground conditions in the project area. OpenRoads 
ConceptStation optimized the alignment and geometric features of 
the hyperloop. The adaptability and compatibility of Bentley software 
supported ongoing refinement of the model in less time than other 
methods. When the hyperloop is implemented, an estimated 250,000 
fewer vehicles will be used in the project corridor, lowering carbon 
emissions and lessening the region’s environmental impact while 
improving traffic. Project Playbook: ContextCapture, OpenCities Map, 
OpenRoads ConceptStation

PES University

Alignment Modeling of Hyperloop
Bangalore and Tumkur, Karnataka, India

Public transport reduces traffic congestion and associated pollution, but 
the absence of last-mile connectivity can discourage its use. Primerail 
Infralabs is developing a pragmatic solution called TieTran ROVE, an 
intelligent, autonomous, and electric-solar powered transit system. 
TieTran ROVE offers on-demand, origin-to-destination, and non-stop 
service with a network of fully connected vehicles.

To showcase the prototype of this solution, Primerail Infralabs built an INR 
15 million transit test facility with 450 meters of track and three stations. 
The facility tests operating scenarios, such as sharp curves, gradients, and 
track switches. A 30-metric-ton steel structure encompasses the guide 
path, all-weather space frame envelope, station entry/exit structure, and 
switching modules. The project team used OpenRail Designer to design 
the alignment, and STAAD.Pro Advanced to analyze and design the steel 
structure. Bentley software accelerated design and execution of this 
advancement. Project Playbook: OpenRail Designer, STAAD

Primerail Infralabs Pvt. Ltd.

TieTran ROVE Transit Test Facility
Bangalore, Karnataka, India
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Roudnice nad Labem Railway Station is located on the Czech Republic’s 
Praha–Decín line, which is part the European Union’s Trans-European 
Transport Network. The station’s current external and island platforms can 
only be accessed by stairs. This CZK 7 million reconstruction project will 
build new platforms 550 millimeters above the railheads and install lifts 
to provide accessibility for all station users. The investor, SŽDC, requested 
that the project be delivered using BIM methodologies.

Until BIM becomes mandatory for public projects in the Czech Republic in 
2022, pilot projects are testing a connected data environment. The project 
team adopted BIM technology, using Bentley software to create a detailed 
3D model of the project. ProjectWise provided the central data storage 
platform SUDOP PRAHA needed to deliver a single source of truth for project 
information while MicroStation provided enhanced project coordination. 
The resulting information model will be handed off to construction. 
Project Playbook: ContextCapture, LumenRT, MicroStation, Navigator, 
OpenRail Designer, ProjectWise

SUDOP PRAHA a.s.

Modernization of the Roudnice nad 
Labem Railway Station – BIM Project
Roudnice nad Labem, Ústí nad Labem Region, Czech Republic

SŽDC operates the national and regional railways owned by the Czech 
state and provides the infrastructure for their operability, modernization, 
and development. For this EUR 110 million project in Prague, SŽDC is 
reconstructing and expanding the Masaryk Station to increase capacity 
to more than 100,000 passengers per day. SUDOP PRAHA is responsible 
for the design and coordination of the project, including coordinating with 
new buildings being built adjacent to the station.

SUDOP PRAHA developed a 3D model of the station using MicroStation 
and OpenRail Designer. The model was used to prepare documentation, 
visualizations, and animations, and to coordinate with neighboring 
projects. Using the 3D model accelerated coordination among 
disciplines and limited errors caused by misunderstandings. The 
project team eliminated most errors before clash detection started. 
Project Playbook: MicroStation, OpenRail Designer, ProjectWise

SUDOP PRAHA a.s.

Prague - Masaryk Station
Prague, Czech Republic
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Turkey’s Ministry of Transport Maritime Affairs and Communications 
assigned SWECO Turkey to create the detailed design for the Halkali-
Kapikule Railway Project (HKRLP), one of the major projects that will 
improve railway traffic between Turkey and Europe. Construction of the 
Çerkezköy-Kapikule section will be co-financed by the European Union 
under the Instrument for Pre-Accession Assistance (IPA) program. 

SWECO Turkey is providing full services for this EUR 2.2 million project, 
from feasibility study to detailed engineering to the tender dossier. 
Bentley software has allowed the project team to work with extremely 
large files on this digital design project. The applications are helping the 
team quickly produce its deliverables, including layouts, profiles, cross 
sections, and typical cross sections. Project Playbook: MicroStation, 
OpenCities Map, PLAXIS, OpenRail Designer

Sweco Turkey

Halkali-Kapikule Railway Line Project
Istanbul and Edirne, Turkey

The TWD 6.666 billion Ankeng Light Rail system will run from 
Shuangcheng to Shisizhang in the Xindian district of New Taipei City, 
Taiwan. The project team is using BIM technology to develop the design, 
construction, and as-built models for the project. By publishing as-built 
models in the Construction Operations Building Information Exchange 
(COBie) data format, the team expects to realize the benefits of BIM 
through the operation and maintenance management phases.

Taiwan BIM Technology assisted in the output of documents 
and drawings for this contract, including output and review of 
project quantities. The team used Bentley applications to help carry  
out construction feasibility analyses, process arrangement, and 4D 
schedule management.The project team also used Bentley technology 
for coordinating and presenting project issues, as well as evaluating 
design modifications. Project Playbook: Navigator, OpenBridge, 
OpenBuildings Designer, OpenRail

Taiwan BIM Technology

Turnkey Project of Ankeng Light Rail Transit
New Taipei City, Taiwan
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Serving the city of Bangalore, Karnataka, India Bangalore Metro Rail has 
started the second phase of its project to extend four existing rail lines and 
build two new rail lines totaling 184.6 kilometers of track. The INR 5.2176 
billion project includes 62 halting stations. Texmaco Rail & Engineering 
is providing design, supply, installation, testing, and commissioning 
support for ballasted and ballast-less track in elevated viaduct and 
underground sections. 

Texmaco selected OpenRail Designer to design the track alignment. 
The Bentley software played a vital role in achieving the desired 
design geometries and delivering the execution drawings in less 
time. The powerful track cross-section modeling capabilities helped 
to produce BIM-compliant models. Meeting Bangalore Metro 
Rail’s customized requirements helped to optimize project costs. 
Project Playbook: OpenRail Designer

Texmaco Rail & Engineering Limited

Ballast-less and Ballasted Track for Elevated 
and Underground Sections and Depots 
of Bangalore Metro Rail 
Bangalore, Karnataka, India

Bentley applications helped us achieve our vision of 

digitalization and implementation of BIM, enabling 

designers, planners and implementers to use a single 

repository for free flow of accurate information and a 

collaborative way of working through the process of 

designing, delivering, and maintaining physical assets.

Nikhil Jose, Assistant Engineering 
Manager-Civil, Larsen & Toubro
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The use of drones and ContextCapture to generate 
highly accurate and detailed reality models is not an 
enhancement of an existing workflow. This process was 
never possible previously. We are using ContextCapture 
to deliver a 3D site model, which we couldn’t do before 
on projects. This is a new and very exciting workflow that 
enables us to enhance our survey team’s capability and 
capacity to assist the construction team to deliver the 
project successfully.

Nick Morecock, BIM Manager, MMC Gamuda KVMRT (T) Sdn. Bhd.
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Reality modeling is the 
process of capturing and 
visualizing the real-world 

context of an asset to 
better understand existing 

conditions and more 
clearly communicate 
designs within their 

environmental context. 
These projects 

demonstrate excellence 
in reality capture and/

or visualization that 
solved a specific 

design, construction, or 
operations challenge, 

enabled better 
decision making, and/

or streamlined the 
process of collaboration 

or approvals through 
improved communication.
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MMC Gamuda KVMRT (T) Sdn. Bhd.

Drone Surveying for BIM and GIS Data Capture – Malaysian Metro Megaproject  I  Kuala Lumpur, Malaysia

The Sungai-Buloh-Serdang-Putrajaya (SSP) Line runs through the center of Kuala Lumpur and its southern suburbs, serving approximately 2 million people. 
As Malaysia’s first metro megaproject, it includes constructing 13.5-kilometer twin bored tunnels and 17 individual construction sites, the largest exceeding 
17,000 square meters in the dense capital city. MMC-Gamuda joint venture is the turnkey contractor tasked with optimizing project design and constructability.

The team used drones to quickly capture hundreds of high-quality images and infinite amounts of data along the project corridor, processing the images 
with ContextCapture to deliver accurate 3D reality meshes of the site. Using ProjectWise to establish an open, connected data environment provided the 
interoperability to make the reality models available across cloud-based BIM and GIS data platforms, enhancing understanding of existing site conditions. 
Bentley’s BIM and reality modeling solution optimized digital workflows on the USD 7.5 billion metro megaproject, saving 1,000 resource hours for surveyors, 
engineers, and project managers. Project Playbook: AssetWise, ContextCapture, Navigator, OpenRail, ProjectWise

Going Digital: Advancements in REALITY MODELING
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Madinah Al-Munawarah is the second-holiest city for 1.8 billion Muslims 
worldwide. To accommodate more pilgrimages to the city, the Kingdom 
of Saudi Arabia wants to increase the annual number of people who can 
visit the city from 8 million to 30 million by 2030. The plan would require 
expanding facilities and infrastructure while preserving historical sites. 
AHCEC was tasked with creating a 3D reality model for a 55-square-
kilometer area of the central region, including the Prophet’s Mosque, and 
performing mobile mapping for 7,104 kilometers of roadway. 

ContextCapture helped process the drone-captured images, as well as 
existing point clouds. The team established a reality model for planning 
and designing infrastructure to accommodate the additional pilgrims. 
ContextCapture completed the objective in nine months, saving over a 
year in surveying time and more than SAR 42 million. The interoperability 
of the application allowed the model to be exported in web-ready formats 
for governmental and stakeholder viewing. The project was completed 15 
months ahead of schedule. Project Playbook: ContextCapture

Ala Abdulhadi & Khalifa Hawas Consulting Engineering 
Company (AHCEC) for Madinah Development Authority (MDA)

Reality Modeling for Madinah Al-Munawarah 
Madinah Al-Munawarah, Madinah, Saudi Arabia 

One of China’s poverty alleviation targets in a remote area of the Hunan 
province, Shibadong Village is implementing a three-month construction 
renovation project. Faced with an eroding limestone landscape and lack 
of mapping data and engineering drawings, POWERCHINA ZhongNan 
Engineering Corporation was tasked with completing the renovation 
initiative within the required timeframe. The company needed to guide 
construction and promote targeted poverty alleviation concepts while 
facilitating village planning and management. 

The team used OpenBuildings Designer for BIM design, ProjectWise for 
project team collaboration, and ContextCapture to generate a 3D reality 
model of the site. The applications helped establish a web-accessible 
digital platform and a digital twin. The comprehensive digital solution 
streamlined planning, construction, and management to save 80% in time 
and 60% in costs. The automated features of ContextCapture processed 
more than 100,000 aerial and ground captured images within 15 days, 
saving approximately CNY 1 million. Project Playbook: ContextCapture, 
Descartes, MicroStation, Navigator, OpenBuildings Designer, ProjectWise

POWERCHINA ZhongNan Engineering Corporation Limited 

Application of Digital Platform for Targeted 
Poverty Alleviation in Shibadong Village 
Xiangxi Autonomous Prefecture, Hunan, China 
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To preserve architectural heritage and cultivate local tradition, Pelni 
Kultury initiated a UNESCO project to digitize the historic structures along 
the Wooden Architecture Route in Poland. Focusing on Saint Leonard’s 
Church in Lupnica Murowana, 3Deling collected a comprehensive set of 
data to reconstruct the building in the event of damages and educate the 
public through virtual visits on a web-based platform.

3Deling used laser scanning to collect and register approximately 20 
million points, and digital photogrammetry to capture almost 3,000 photos. 
Using Pointools and ContextCapture, the team edited, processed, and 
created an accurately geo-referenced 3D reality mesh to ensure optimal 
conservatory and engineering reconstruction works. The applications 
enabled one engineer to process the large amount of data, generate 
the 3D reality model within three days, and deliver the entire project 
within two weeks. Interoperability facilitated integration with third-
party virtual reality applications to make 3D content easily accessible. 
Project Playbook: ContextCapture, Pointools 

3Deling

Digital UNESCO – St. Leonard’s Church
Lipnica Murowana, Lesser Poland, Poland

This solar power generation project required installing nearly 15,000 
solar panels, with 4,000 on the main roof of a building and 11,000 on 
the car park shed. The total power capacity of the panels is estimated 
to be 4.6 megawatts. Acmepoint Energy Services is responsible for 
planning the entire solar panel configuration and structural design. 
Given that the roof of the building is an arc and cannot be measured 
safely using manual survey methods, the company implemented 3D 
reality modeling.

The team used unmanned aerial vehicles to capture images of the 
building and project site. ContextCapture was used to process the 
photos into a 3D reality mesh. The digital solution avoided on-site 
risk when climbing the roof and saved resource costs in the initial 
evaluation. ContextCapture provided accurate measurement and 
visualization to better understand the entire site and optimize planning. 
Project Playbook: ContextCapture

Acmepoint Energy Services

Passenger Clearance Center at Hualien Harbor
Hualien, Taiwan
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This proposed AUD 200 million upgrade will provide road and bridge 
infrastructure to support economic and regional development. Arcadis is 
responsible for civil and structural engineering services, including bridge 
tender design that required submitting two design options within a short 
12-week period. To optimize design, communicate design intent, and 
minimize impact on area residential and commercial properties, Arcadis 
implemented reality modeling and visualization technology.

MicroStation facilitated reality mesh manipulation of the surrounding area, 
created with third-party software. Integrating LumenRT for 3D modeling 
and animated renderings provided accurate visualizations to illustrate 
how traffic congestion could be alleviated and show stakeholders how 
the design options would impact the local community. Using Bentley 
applications, Arcadis produced two simultaneous designs within the 
tight timeframe and demonstrated the benefits of implementing digital 
processes during the tender phase. Project Playbook: ContextCapture, 
LumenRT, MicroStation, ProjectWise

Arcadis

Armadale Road/Northlake Road Bridge Tender
Perth and Cockburn, Western Australia, Australia

DEKRA Klettwitz manages the EuroSpeedway test oval, a high-speed 
race track for motor vehicles in Brandenburg, Germany. To accommodate 
potential customers, the company needed to create a visual reproduction 
of the track that also illustrated different scenarios for automated driving 
tests. Given the tight timeframe to deliver the visual presentation, the 
project team needed a comprehensive modeling technology solution to 
capture and process the images.

The team captured the entire test oval with 3D laser scans and used 
Pointools to process the scanned point-cloud data. The application 
facilitated analysis of automated driving scenarios without retaining 
a film crew. The software’s interoperability allowed the architects to 
integrate the redesign without time-consuming modeling. The captured 
sustainable point-cloud data can be reused and modified for new test 
scenarios, eliminating the need to be on site. The project team completed 
the visualization and presented it at the trade fair within six weeks. 
Project Playbook: Pointools

Architektur

DEKRA Test Oval, Klettwitz
Klettwitz, Brandenburg, Germany
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As cultural heritage sites age and degrade, alternative and cost-efficient 
3D methods are being sought to model and archive them. To determine 
the resources required for restoration, as well as promote tourism 
through digital, web-based accessibility, Asia Aero Survey was tasked 
with modeling the Baekje Historic Area, a UNESCO world heritage site 
in South Korea.  

The team used aerial drones and ground photography to capture images 
of the cultural grounds and infrastructure. ContextCapture was used to 
generate 3D reality meshes, which helped determine the convergent 
and complex resources needed for fire protection and provided the basis 
for public access established through a web portal. Bentley’s reality 
modeling technology accelerated production of vivid, accurate 3D models, 
increasing reliability of analysis results. Compared to previous modeling 
methods, the integrated digital solution reduced time and costs by 50%.  
Project Playbook: ContextCapture

Asia Aero Survey Co., Ltd.

Installation and Use of 3D Archiving 
for the Baekje Historic Areas
Gongju, Chungcheongnam, South Korea

Efforts are being made to improve the management and inspection of 
road facilities and bridges along 110,000 kilometers of roadway in South 
Korea. Using on-site bridge checkers to manually inspect and test bridges 
is timely and costly and often requires lane closures, which cause traffic 
congestion. To overcome these inefficiencies and optimize assessments, 
C&B Information Technology initiated a 3D digital project using reality 
modeling technology.

The project team used a drone and ContextCapture to generate a high-
precision 3D reality mesh of bridges that require inspection. Using the 
model to perform the assessment improved inspection efficiencies, 
enhanced worker safety, and decreased traffic congestion. Bentley’s 
ContextCapture created accurate 3D visual models, which simplified 
the identification and recording of problems, which resulted in reducing 
inspection duration by three times and costs by five times compared to 
using manual methods. Project Playbook: ContextCapture

C&B Information Technology

Road Facility Management Using 3D Model
Gwangju, Gyeonggi, South Korea
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This TWD 2 million initiative includes reconstructing a bridge and 
elevating it to more effectively control flood instances. CECI Engineering 
Consultants is responsible for bridge planning, design, and supervision. 
The project required a BIM methodology to be implemented during 
construction, and a 3D model using BIM and orthophoto mapping was 
generated. To verify the BIM model once construction was completed, 
CECI used reality modeling technology.

The team used unmanned aerial vehicles to capture images of the bridge 
construction in half a day and ContextCapture to process the photos 
and generate a 3D reality mesh. The interoperability of ContextCapture 
with third-party software facilitated integration of the bridge BIM 
design model with the reality mesh. Using the construction reality 
mesh, CECI compared and verified the design model. Bentley’s digital 
visualization solution demonstrated the effectiveness of reality modeling 
for planning, design, and construction supervision of future projects. 
Project Playbook: ContextCapture

CECI Engineering Consultants, Inc., Taiwan

Taiwan Provincial Highway 1 New Motor Lane 
Construction for Extension and Diversion
Changhua, Taiwan

Illinois’ Kane County initiated a USD 5.3 million project to improve two 
high-volume roadway intersections. Christopher B. Burke Engineering 
(CBBE) sought efficient workflow processes to produce a cost-effective 
design proposal. The project required maintaining traffic flow and 
preserving the surrounding roadway improvements. The team also needed 
to address community concerns and create an accurate 3D representation 
of the existing site and infrastructure.

The team used ContextCapture to process drone-captured data and 
integrate it with an existing engineering model. This process helped 
create a 3D reality mesh of the site, eliminating time-consuming data 
conversion. It demonstrated the project could be executed without 
expensive land acquisition, shortening the project by two years and saving 
USD 650,000. LumenRT provided rich, 3D visualizations to stakeholders 
and the public, improving design concept communication and accelerating 
acceptance by 30%. The applications helped save CBBE 80 resource 
hours and identify potential issues during conceptual design to save time. 
Project Playbook: ContextCapture, LumenRT, MicroStation, OpenRoads

Christopher B. Burke Engineering, Ltd.

Bentley’s Reality Modeling Brings Home the Kane 
County Win for Christopher B. Burke Engineering
Kane County, Illinois, United States
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The village of New Lenox, Illinois initiated a development plan for a new 
depot to replace the historic Rock Island Metra Station structure, originally 
built in the early 1900s. The project included constructing a larger station 
building near the old station site, and substantial railroad platform and 
parking facility improvements. Christopher B. Burke Engineering (CBBE) 
created the winning design proposal to communicate with the client, 
stakeholders, and the public, as well as coordinate with a simultaneous 
private development project.

CBBE used OpenRoads to model the complex grading and convey the site’s 
design potential. Using ContextCapture, MicroStation, and LumenRT, CBBE 
captured existing conditions, provided context, and communicated its 
design to stakeholders through accurate 3D visualizations for community 
approval. The applications generated precise 3D models for site grading 
to achieve accurate cost and time estimates and avoid wetlands, saving 
thousands of dollars. The project team visually coordinated with a 
private developer to identify and resolve issues prior to construction. 
Project Playbook: ContextCapture, LumenRT, MicroStation, OpenRoads

Christopher B. Burke Engineering, Ltd.

Rock Island Metra Station
New Lenox, Illinois, United States 

This project involved surveying and calculating the scope of collapsed 
earth to rehabilitate and recover designated areas from natural disasters. 
Previous manual geological site surveys were time-consuming and error-
prone. The project team relied on reality modeling technology to provide a 
time-efficient, cost-effective solution to accurately determine and remedy 
geological changes as a result of catastrophic conditions.

The team acquired aerial images and numerical topographic data and used 
ContextCapture to generate a 3D reality model of the site. Using the model 
for real-time, visual earthworks analysis saved 30 days compared to on-site 
evaluation by personnel and significantly reduced costs. Bentley’s 3D reality 
modeling technology provides a basis for accurate topographic comparison 
of the collapsed area after undergoing disaster, quantitatively defining 
and establishing the scope of the collapse for more effective remediation. 
Project Playbook: ContextCapture, Pointools 

CHS 

Photographic Geological Phenomena through UAV
Gaoxing, Taichung, Taiwan
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Phoenix Group, a workspace leasing company, is planning new 
infrastructure at Hi-Tech City in Hyderabad, Telangana, India. To assist 
engineers and landscape architects in preparing optimal designs, Clove 
Technologies needed to understand the belowground and aboveground 
utility features. Initiating a hybrid data approach that required integration 
and alignment of ground-penetrating radar data with aboveground control 
points, Clove Technologies relied on reality modeling to present accurate 
visuals for the designers and architects.

The team used ContextCapture to process the imagery and point 
clouds into a 3D reality model. Using ContextCapture significantly 
reduced resource hours by fusing the captured data to achieve 
highly accurate visuals. The interoperability of Bentley’s applications 
enabled the direct export of the 3D reality model to an open-source 
web application, allowing stakeholders to access the models while 
reducing Clove’s investment in data integration technology. The 
applications optimized digital data sharing to save 30% in project costs. 
Project Playbook: ContextCapture, MicroStation

Clove Technologies Pvt. Ltd.

Advanced Landscape & Development Remodeling
Hyderabad, Telangana, India

National Taipei University of Technology is an historic university in Taiwan 
with campus buildings and structures comprised of old materials. The 
university’s department of civil engineering initiated a TWD 15 million 
project to explore sustainability and integrate civil engineering works 
to mitigate and control negative environmental impacts. Faced with 
selecting green materials for structural improvement while minimizing 
construction costs and applying proper engineering practices, the 
department implemented 3D reality modeling to determine if there might 
be any conflicts between the environment and the design plan.

Using unmanned aerial vehicles, the team collected digital images of 
existing environmental information and used ContextCapture to generate 
a 3D reality model to find a sustainable design and construction process. 
MicroStation and ContextCapture supported multiple file formats to 
shorten conversion times, while the comprehensive digital visualizations 
facilitated accurate cost estimates. LumenRT simulated traffic and 
passenger flow, providing references for complete design evaluation. 
Project Playbook: ContextCapture, Descartes, LumenRT, MicroStation

Department of Civil Engineering, National Taipei 
University of Technology

Civil Engineering Coexists with Limited Nature
Taipei City, Taiwan
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At the Goseong Dinosaur Museum in Gyeongsangnam, South Korea 
maintenance for existing dinosaur sculptures is based on visual 
inspection, making it difficult to grasp the actual condition and accurately 
calculate damage and surface area of the coating. The Goseong 
government retained Dino to implement digital data collection and 3D 
modeling to facilitate maintenance of 10 kinds of dinosaur sculptures and 
promote tourism.  

The project team used high-precision, 3D laser scanning and processed 
the captured point cloud data into 3D models using Descartes and 
Pointools. Using Bentley’s reality modeling application enabled rapid 
construction of the 3D models and provided accurate visualization of the 
dinosaur sculptures, improving surface area calculations. The integrated 
digital modeling solution saved 30% in time and costs compared to 
previous methods and contributed to attracting tourists to the museum 
and local area. Project Playbook: Descartes, Pointools

Dino

3D Scanning and Measurement 
Services for Dinosaur Sculptures
Goseong, Gyeongsangnam, South Korea

In 2016, a redevelopment plan was established for the Jungnosong area of 
Jeonju City, South Korea. To monitor the changes in the area as part of the 
redevelopment and improve road works and volume measurements, the 
project team initiated a digital data capture and 3D modeling approach.

The team at Drone ID used unmanned aerial vehicles to acquire 900 
images of the redevelopment site. ContextCapture and Descartes 
were used to process them and generate orthophotos and 3D models. 
Bentley’s integrated reality modeling applications allowed Drone ID to 
produce accurate models, a high-resolution map, and numerical data that 
improved work efficiency. The digital solution achieved results in three 
days, compared to six months using manual methods and eliminated the 
impact on area residents. Project Playbook: ContextCapture, Descartes

Drone ID 

Automated Drone Flight in the Jeonju 
Redevelopment Zone and 3D Modeling
Jeonju, Jeollabuk, South Korea
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The Gamcheon Cultural Village represents the lives of the Korean War 
refugees and has preserved the modern history of Busan and Korea 
as a whole. The unique setting along the Miro Moro route, known as 
Labyrinth Alley, presents terraced collective housing along the mountains 
and alleyways that connect the streets of the village. In an effort to 
further preserve and promote the cultural area, Drone ID was tasked with 
digitalizing periodic photography of the entire mountainous, high-altitude 
town that is gradually changing over time. 

The company used automated drone flights to complete filming of the 
area within one hour and ContextCapture to construct a 3D reality model 
of the town. Descartes facilitated extraction of the point cloud and digital 
terrain model. The seamless integration of Bentley’s applications provided 
the basis for simulation videos and virtual reality content for tourists to 
experience the village. Project Playbook: ContextCapture, Descartes

Drone ID 

Digital Detailing of Busan Gamcheon Culture 
Village through Automated Drone Flight 
Busan, South Korea

In April 2019, a fire occurred at Wonam-ri Mountain in Goseong, 
Gangwon, South Korea, where persistent high winds caused large-
scale forest fires that damaged 1,757 hectares. To efficiently assess the 
damage and support fire recovery efforts, the project team implemented 
a reality modeling solution.

The team used unmanned aerial vehicles to capture images of the 
site and ContextCapture to reproduce the damaged area as a 3D 
reality model. Using the reality mesh enabled the team to take 
measurements and analyze data to assess damage to the forests 
and surrounding infrastructure, resulting in a fire recovery plan. 
Integrating Descartes to complete design drawings helped support 
recovery initiatives. Bentley’s digital modeling applications presented 
an accurate visualization of the disaster-affected area in a short time. 
Project Playbook: ContextCapture, Descartes

Drone ID 

Goseong Fire Disaster Area Recovery 
Supported by Automated Drone Flight 
Goseong, Gangwon, South Korea
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Over the next 20 years, 89% of Seoul’s total infrastructure will be aged 
and need rehabilitation. Conventional manual methods for inspecting 
lower bridge portions and difficult-to-access structural areas are costly, 
time consuming, and unsafe for inspectors. Supporting intelligent safety 
inspections with artificial intelligence and digital data, Drone ID initiated 
a project using unmanned aerial vehicles and reality modeling to safely 
and efficiently check city infrastructure. 

The project team used a UAV capable of 3D automated flight to capture 
1,348 images, a laser scanner to obtain point clouds, and ContextCapture 
to process the data into a digital twin model. The integrated UAV and 
reality modeling solution accurately models and monitors the bridge areas 
that are difficult to view, identifying cracks, leaks, and other problems. 
The solution also predicts the progress of these defects to facilitate smart 
infrastructure management. Compared to time and costs for traditional, 
static manual methods, the return on investment increased by 75%. 
Project Playbook: ContextCapture

Drone ID 

Installation of a 3D Model for Bridge 
Safety Check Using Automated Drones
Seoul, South Korea

This project involves visual inspection and data collection to preserve 
cultural heritage and digitize the Gungnamji Pond in Buyeo, South Korea. 
Since manual efforts would have been time consuming, costly, and 
error-prone Drone ID implemented reality modeling using integrated 
digital applications.

The company flew industrial automated unmanned aerial vehicles to 
capture 4,000 photographs of the site in one hour. ContextCapture 
helped process the images into a 3D reality mesh and Descartes 
helped edit and refine the mesh into 3D point clouds and models. The 
detailed models provide documented information on the status of the 
pond and enable the conservation team to continuously monitor the 
status for smarter maintenance. Bentley’s reality modeling solution 
reduced work time and resources by 95%. Integrating LumenRT 
to produce animated renderings from the 3D models provided a 
virtual environment for tourists to experience Gungnamji Pond. 
Project Playbook: ContextCapture, Descartes, LumenRT

Drone ID 

Inspection of Cultural Assets Using Drone 
and Deep Running – Gungnamji Pond 
Buyeo, South Korea
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As part of a USD 1.6 million commercial precast building infrastructure 
project in Aurora, Illinois, Engineering Systems Inc. (ESI) piloted a proof 
of concept initiative, exploring the potential application of drone-captured 
images and data for design and construction progress. The team captured 
photos and information for the 180,000-square-foot warehouse and 
distribution facility.  

Using ContextCapture and Pointools facilitated processing of 10 
separate data sets within five months. ESI used Bentley applications 
to combine images of point cloud data and video of the building, 
creating visual renderings that illustrate the progression of the precast 
building structure. Bentley’s solutions proved that it is feasible to 
work on huge data sets with vast points, interactively manage scene 
parameters, and quickly import native point cloud models, saving time 
and resources. The digital applications produced precise reality meshes 
and established reliable 3D visualizations for efficient collaboration.  
Project Playbook: ContextCapture, Pointools

Engineering Systems Inc.

Proof-of-Concept for Commercial Building Progression 
Aurora, Illinois, United States

Located in the central business district of Hong Kong, the Nina Fossil 
Garden covers 80,000 square feet and contains 127 petrified wood fossils 
from Southeast Asia. Aligned with efforts to redecorate and renovate the 
garden, the owner sought to use 3D modeling rather than move each fossil 
manually to determine its optimal placement in the new configuration. 
The Earth Solutions (TES) was retained to record the as-built environment 
and digitize the fossils to facilitate the new garden design.

TES used laser scanning and cameras to capture on-site images, and 
processed point clouds and photos with ContextCapture into reality 
meshes for each of the fossils within one-and-a-half months. The 
comprehensive modeling features of Bentley’s software enabled the 
team to accurately visualize the unique detailed pattern of each fossil. 
Bentley’s reality modeling solution saved time and resources digitizing 
the fossils. Using the mesh models, designers can determine precise 
placement in the new garden, reducing relocation costs for the owner. 
Project Playbook: ContextCapture

Earth Solutions Limited

Explore Nina Fossil from the Concrete Forest
Hong Kong



196

A 29.5-hectare industrial enterprise in Staraya, Kupavana, Moscow 
needed a utility network upgrade. The area is densely populated on hilly 
terrain and contains 228 utility manholes. Exinco LLC was tasked with 
creating a 3D reality model of the existing underground utilities and 
industrial infrastructure to safely plan the reconstruction and relocation 
of the utility networks. The company needed to establish an operational 
digital twin for real-time information on the status of the utility networks. 

Exinco used unmanned aerial vehicles to capture over 3,000 photographs 
and ContextCapture to process the images into a reality model. 
OpenRoads facilitated synchronization of information in various formats 
with the 3D reality model to deliver a coordinated digital terrain model. 
Bentley applications enabled accurate visualization to define the 
works and simulate construction, effectively adapting the schedule 
to reduce project duration by four months. The applications improved 
productivity and work planning efficiencies to save 23% in costs. 
Project Playbook: ContextCapture, OpenPlant, OpenRoads

Exinco LLC

Upgrading Offsite Utility Networks 
for Pharmaceutical Enterprises
Staraya Kupavna, Moscow, Russia

Located on collapsed and unstable terrain, the river in Taipei City, Taiwan 
is scoured on both banks, and the site requires road reconstruction 
and slope protection. Fenghua Engineering Consulting is responsible 
for designing and supervising the project from detailed design through 
construction. Faced with precarious site conditions that make human 
on-site survey highly risky, the company introduced reality modeling to 
enable engineers to clearly understand the field conditions.

The project team used unmanned aerial vehicles to survey the site and 
ContextCapture to process the images and generate a reality mesh of the 
existing conditions. Integrating the 3D reality model into the BIM process 
provided an accurate representation of the area to facilitate and optimize 
design. Bentley’s reality modeling application helped monitor landslide 
displacement and significantly reduced time and risks associated with 
traditional on-site survey. Project Playbook: ContextCapture

Fenghua Engineering Consulting Co., Ltd.

Commissioned Engineering Design and Technical 
Supervision Services for New Taipei City DF230 
Potential Debris Flow Torrent Control Phase II Project
Taipei City, Taiwan
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To clarify semiconductor systems and check equipment conditions and 
pipe connections, 3D scanning and physical measurements were used 
with limited results to provide reverse engineered drawings. This project 
explored photogrammetry as a means for reverse engineering, using 
Bentley’s reality modeling to create a virtual 3D model of the site and 
semiconductor equipment.

The project team captured photos and processed the images using 
ContextCapture to create a 3D reality mesh. Team members then imported 
model data into OpenPlant Modeler for more detailed modeling and 
analysis, as well as for producing piping and instrumentation diagrams. 
Bentley’s integrated 3D digital applications saved considerable time and 
resources in mapping the equipment, performing reverse engineering, 
and generating technical drawings compared to using manual methods. 
Project Playbook: ContextCapture, OpenPlant

Finetech

Reverse Engineering of Pipe Fitting Layout
Pyeongtaek, Gyeonggi, South Korea

Due to production changes and aging, equipment for semiconductor 
lines requires replacement and is selected only after checking 
specifications and location. Many of these checks on old semiconductor 
lines and equipment are performed through manual mapping and on-
site measurement to determine the information needed for equipment 
replacement. Finetech was tasked with exploring the digitization of 
reverse engineering workflows through photogrammetry to accelerate 
and optimize its process. 

The project team used ContextCapture to generate a high-resolution 
facility model from photographic images. OpenPlant Modeler was 
used to facilitate reverse engineering and retrofit the new equipment. 
Digitizing the process using Bentley’s integrated reality modeling solution 
reduced engineering times by 50% compared to manual methods, while 
minimizing the number of engineers necessary to perform the work.  
Project Playbook: ContextCapture, OpenPlant

Finetech

Semiconductor Main Equipment Reverse Engineering
Pyeongtaek, Gyeonggi, South Korea
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A national highway reconstruction and expansion project, China’s Jingmen 
No. 207 National Highway runs 59.4 kilometers. When complete, it will 
improve traffic circulation, doubling the roadway capacity. The First 
Construction Co., Ltd. of China Construction Third Engineering Bureau 
is the general contractor tasked with completing the project within 915 
days. The USD 131.62 million construction initiative presented complex 
terrain and challenges in organization, planning, and management. To 
accommodate site constraints and streamline workflows, a digital visual 
environment was established.

The project team used ContextCapture to generate a reality model of 
the site and simulate road traffic to adapt the construction program to 
accommodate existing traffic. Integrating MicroStation facilitated digital 
schedule management to help visualize and monitor construction progress. 
Both applications optimized internal and external communication and 
improved construction efficiencies, reducing the schedule by 30 days. 
Project management costs were reduced by approximately USD 70,000. 
Project Playbook: ContextCapture, MicroStation

First Construction Co., Ltd. of China 
Construction Third Engineering Bureau

No. 207 National Highway
Jingmen, Hubei, China

To detect criminal activity on pipelines, Geoint aimed to construct a 
high-precision 3D map that could be applied to the control system to 
monitor the site. To eliminate the need for managers to perform on-site, 
time-consuming patrols and ensure safe and autonomous unmanned 
aerial vehicle flights, Geoint implemented reality modeling technology.  

The company used ContextCapture to create a precise 3D map. The 
application produced the digital map in a flexible format, applicable to 
the company’s control system, for quick and accurate site monitoring. 
This practice allowed Geoint to identify dangerous elements in advance, 
ensuring safe and autonomous UAV flights. Compared to conventional 
patrolling and monitoring methods, Bentley’s digital visualization 
application shortened work time by 20 times and saved considerable 
costs. Project Playbook: ContextCapture

Geoint Co., Ltd.

Construction of an Accurate 3D Map of the Ground 
Using Automated Drone Flight 
Cheongju, Chungcheongbuk, South Korea
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A TWD 4 million initiative in Kaohsiung, Taiwan required the project team 
to assist the Kaohsiung Mass Rapid Transit Bureau in a route change 
project and display the status along the Kaohsiung Circular Light Rail 
Transit (LRT) Phase II. The project involved surveying and modeling two 
roadway sections, totaling 2,500 meters in length.  

The project team used unmanned aerial oblique and ground photography 
to capture the routes and adjacent buildings. ContextCapture 
helped generate a 3D reality mesh from the images. Using Bentley’s 
interoperable OpenBuildings Designer, the team created the BIM 
model—including slab track, roadside facilities, and roads—and 
imported the station and train models from third-party software. 
Integrating the BIM and reality model completed the landscape 
simulation and provided a realistic, animated visualization for the public, 
which explained the light rail transit changes for reassurance and buy-in. 
Project Playbook: ContextCapture, OpenBuildings Designer

GEOSAT Aerospace & Technology, Inc.

Building Information Modeling and 3D Film 
Production Service of Kaohsiung Circular LRT Phase II 
Kaohsiung, Taiwan

Located in Tamil Nadu, India the Keerapakkam Quarry occupies 
approximately 6.5 acres of land and converts raw materials into aggregates 
used by L&T Construction. Manual methods for measuring stockpiles are 
time consuming, subjective, and dangerous for on-site quarry surveyors 
to conduct. To eliminate these challenges and ensure timely, accurate 
volume reporting, L&T sought a digital solution using reality modeling.

The project team used ContextCapture and MicroStation to process 
images into 3D meshes and point clouds for engineering analysis and 
measurement. This practice allowed the team to accurately define the 
stockpile boundaries and calculate volume estimations. LumenRT provided 
animated simulations and created an immersive virtual environment 
to help top management understand the geographic conditions and 
enhance decision-making. The applications streamlined and accelerated 
workflows by four times. The digital solution saves 108 resource hours, 
delivers high-quality data with 15% more accuracy, and reduces annual 
costs to estimate aggregate quantities by INR 3 million annually. 
Project Playbook: ContextCapture, LumenRT, MicroStation

Geospatial Technologies, L&T Construction

Quantity Estimation Using Drone-based 
Photogrammetry in Keerapakkam Quarry 
Chennai, Tamil Nadu, India
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To improve stability and reliability, simplify inspections, and reduce 
maintenance time and costs for a large power station in China, Yangtze 
Power initiated reconstruction to replace aging equipment and redesign 
the connecting pipeline network. This CNY 3 million project is a pilot 
transformation for one of the multiple plant units and requires that 
all other units remain in operation during construction. Faced with 
complicated pipelines and a narrow footprint, the project team established 
an immersive digital environment.

ContextCapture helped generate an accurate reality mesh of the existing 
site, shortening on-site survey time by five days. OpenBuildings Designer 
simplified the redesign of the complex equipment pipeline network to 
save 20 days in total design time. Using Navigator to publish iModels 
streamlined collaborative design review, saving 10 days in costs. Bentley’s 
3D hybrid modeling applications helped complete the pilot project one 
month ahead of schedule and establish a digital twin of the entire plant.  
Project Playbook: ContextCapture, Descartes, LumenRT, MicroStation, 
OpenBuildings Designer, Pointools

Guangdong Hydropower Planning & Design Institute

Application of Point Cloud and Reality Hybrid 
Modeling in a Large Hydropower Station 
Reconstruction Project 
Guangzhou, Guangdong, China

Located in Australia’s Northern Territory, the Jabiru Uranium Mine is being 
closed and rehabilitated to reverse the impact of the mining operation 
and return the land to the native owners. Hatch has undertaken design 
of the closure process, quantities, costs, scheduling, and landscape 
planning. Faced with complex logistics and voluminous material 
quantities in an arid, remote location Hatch developed a detailed, 
animated deliverable for government and community acceptance of 
the proposal.

To provide a realistic presentation of the current site conditions, staged 
closure process, and revegetation of the rehabilitated mine site, Hatch 
used ContextCapture to process more than 14,000 high-resolution images 
of the mine site and generate a 3D reality mesh. The digital modeling 
application established an accurate, detailed 3D representation as 
the basis for the animation. Providing a visual realistic timeline that 
demonstrated conceptual design resulted in the project being approved. 
Project Playbook: ContextCapture

Hatch

ERA Ranger Mine Closure
Jabiru, Northern Territory, Australia
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Fine Ash Dam 5 (FAD5) is one of numerous waste disposal sites in 
Secunda, Mpumalanga, South Africa that requires near-accurate volume 
calculations to make informed decisions for optimal waste management. 
The iGlobe Group was tasked with surveying FAD5 and providing 
volumetric and predictive plans. Faced with time-consuming challenges, 
including dam sludge and shallow water depths, the company relied on 
integrated reality modeling to meet project deliverables.

The project team recorded over 25,000 geographic control points and 
captured images of the dam site. ContextCapture and OpenRoads 
facilitated processing of the survey data into point clouds and 3D 
prediction models for accurate volume analysis. Using Bentley 
applications, the team generated a digital twin of FAD5 to visualize and 
monitor water depths for more informed decision-making. The reality 
modeling solution improved productivity of managing and editing digital 
files for better terrain analysis. Instead of taking five days to manually 
survey and process the data, Bentley applications provided deliverables in 
27 hours. Project Playbook: ContextCapture, OpenRoads

iGlobe Group

Fine Ash Dam 5 – 3D Visualization 
by Unmanned Vehicles
Secunda, Mpumalanga, South Africa

American Tower Corporation (ATC) identified about 700 towers that needed 
inspection to determine structural integrity and asset management status. 
The iGlobe Group was retained to help complete a tower management 
system project for four ATC towers in South Africa, digitalizing previous 
manual methods and optimizing tower inspection and asset management 
processes. With the towers located in numerous areas amid difficult 
terrain, the team initiated a reality modeling approach and established a 
digitally managed environment.

Using ContextCapture, the team generated a 3D reality model within 24 
hours. Integrating MStower and MicroStation helped establish a digital 
twin from the information in the reality mesh for real-time monitoring 
of the tower. The applications eliminated the time, cost, and risk that 
comes with manually climbing the tower structures, saving five working 
days and 50% in costs. Having the tower structures and associated 
information available in an open, connected data environment enables 
ATC to optimize asset management and ensure structural integrity. 
Project Playbook: ContextCapture, MicroStation, MStower, STAAD

iGlobe Group

Tower Management System
Pretoria, Gauteng, South Africa
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To help increase profitability and improve the operations efficiency of a 
small metalworking industrial plant in Poland, a collaborative scientific 
study helped identify the benefits of digitalizing as a cost-effective 
strategy. Stakeholders provided existing construction design drawings, 
handwritten sketches, maps, and photographs to the project team and 
explained the industrial plant processes. The team relied on these 
materials as the basis to develop a 3D plant model.

The project team generated point clouds from the raster graphics and 
photographs and used MicroStation and ContextCapture to create a 
reality model of the plant. Bentley’s software provided a cost-effective 
digital solution that helps plan rational purchases of raw materials 
and equipment and perform predictive analysis to prevent equipment 
failures. The 3D model facilitates an accurate infrastructure inventory 
and precise material cost calculations, reducing plant management 
costs and optimizing production. The applications helped create a 
digital twin, improving operations, communications, and planning. 
Project Playbook: ContextCapture, LumenRT, MicroStation

ILK Solutions 

Factory 4D
Wrocław, Lower Silesia, Poland

The historic Valmalenco Valley in northern Italy encompasses three 
mountain ranges and numerous pastures. To help protect natural resources 
and strengthen the economy, the municipality is trying to restore a former 
glacial lake and transform it into a tourist destination. Infinitydron was 
retained to conduct a feasibility study to determine a relevant method for 
the lake restoration. Faced with climate and elevation changes consistent 
with the alpine environment, the company relied on reality modeling to 
deliver a digital twin to the municipality as a suggested solution.

The company used terrestrial scanning and unmanned aerial vehicles 
to capture data and images of a 40-hectare area. ContextCapture 
helped generate a 3D reality model of the existing complex site. Using 
ContextCapture saved 40% in time, allowing the team to deliver a 
detailed, accurate model to the municipal administration in less than 
two days. The cost-effective 3D modeling solution will be used as 
a digital twin to create preliminary designs for restoring the lake. 
Project Playbook: ContextCapture

Infinitydron 

Alpino Chiesa Valmalenco Survey
Chiesa Valmalenco, Sondrio, Italy
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Baye Hospital non-profit hospital is located in Jinchang, Gansu, China. 
The building covers 38,000 square meters, but the hospital wanted to 
expand its facilities to provide the best care for its patients. The challenge 
was that this expansion would be located around the original building. 
This expansion required a new architectural design that can be integrated 
with the surrounding environment. Jinchang Urban and Rural Planning 
and Research Institute was tasked with digitally demonstrating design 
results to provide a more realistic context to the client.

The team used unmanned aerial vehicles to collect about 50,000 
images of the hospital and surrounding areas. Using a combination 
of ContextCapture, Descartes, and LumenRT the team established a 
hyper-realistic design environment and effective 3D visual presentation. 
The applications delivered a cost-effective solution that optimized 
3D design, facilitated planning, and provided an animated rendering 
for engineers and stakeholders. Project Playbook: ContextCapture, 
Descartes, LumenRT

Jinchang Urban and Rural Planning and Research Institute

Baye Hospital Design and Renovation
Jinchang, Gansu, China

Nizhnekamsk Oil Refinery processes 7 million tons of oil annually. To 
clarify parameters of the protected visibility zone for increased security, 
the project team needed to optimize the current placement of buildings 
and structures. Faced with complex structural geometry, the team relied 
on reality modeling to visualize and evaluate numerous options for 
strengthening the refinery’s security system. 

The team conducted a topographic survey of the refinery and structures, 
using ContextCapture to generate a 3D reality model from the images. 
Having a reality mesh helped define precise visibility zones, reducing 
the amount of planned deforestation and work required to dismantle the 
existing facilities. Integrating LumenRT to produce animated renderings 
of various scenarios enhanced decision-making, helping operational 
security teams determine an optimal design solution for securing facility 
safety. The applications saved RUB 20 million in construction costs by 
visually identifying potential problems during the development stage. 
Project Playbook: ContextCapture, LumenRT

JSC Geo-Nadir 

Reconstruction of Nizhnekamsk 
Oil Refinery’s Safety System
Nizhnekamsk, Republic of Tatarstan, Russia
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Known as Battleship Island, Gunkanjima was used to mine coal during 
Japan’s Meiji Industrial Revolution. It has been uninhabited since the 
coal mines closed in 1974, and many of collapsed concrete structures 
remain. Committed to maintaining cultural assets and infrastructure and 
modernizing heritage, Keisoku Research Consultant (KRC) initiated the 3D 
Gunkanjima Digital Museum Project. As part of its image measurement 
and 3D laser management services, KRC worked to digitally recreate the 
island during its mining days. 

KRC used 3D laser scanning and unmanned aerial vehicles to capture 
images of the island, and ContextCapture to process 3D reality 
models that accurately display the conditions of structural collapse. 
The reality modeling solution facilitated inspection and investigation 
to support cultural infrastructure maintenance, reducing scaffolding 
and construction costs and saving 60% in inspection costs. The 
Gunkanjima Concierge Company reported a 50% increase in visitors 
to the 3D digital museum and improved customer satisfaction. 
Project Playbook: ContextCapture, MicroStation, Pointools

Keisoku Research Consultant Co.

3D Gunkanjima Digital Museum Project
Nagasaki, Japan

Indoor positioning requires measuring the movement of people, cargo, and 
vehicles to improve working environments and productivity. This project 
required accurately mapping and modeling operations at a distribution 
warehouse in Kashiwa, Ibaraki, Japan to achieve high-precision indoor 
positioning. Faced with inaccurate data of the indoor environment and 
an accelerated timeframe to survey the facility, the project team used 3D 
reality modeling to accommodate these challenges.

The team used omnidirectional cameras to capture moving images and 
processed them in ContextCapture to generate an accurate 3D reality 
mesh. Using ContextCapture enabled the team to quickly generate the 
3D model in one day and finish creating an accurate map in two days. 
The interoperability of ContextCapture facilitated seamless integration to 
link the mesh model with third-party analysis and visualization software, 
establishing a simplified method for generating accurate digital maps that 
are essential for indoor positioning. Project Playbook: ContextCapture

National Institute of Advanced Industrial Science 
and Technology, Human Augmentation Research 
Center, Smart Work IoH Research Team 

Indoor Positioning in a Distribution Warehouse
Kashiwa, Ibaraki, Japan
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The Department of Environment and Natural Resources is leading a 
rehabilitation initiative for Manila Bay. The USD 22 million project 
involves cleanup activities, relocating illegal settlers, and prosecuting 
establishments that violate Philippine environmental laws. The National 
Mapping and Resource Information Authority has been tasked with 
providing a base map of the Manila Bay area and chose reality modeling 
to produce the most realistic 3D map of the area.

The team used ContextCapture to generate a 3D reality mesh of the 
site from photos and images captured using unmanned aerial vehicles. 
Bentley’s digital modeling solution facilitated processing of terrestrial and 
oblique photography to present a clear visualization to the government of 
the entire project area, covering all tributaries draining toward Manila 
Bay. The automated capabilities of the software accelerated processing 
time while still delivering an accurate, realistic 3D map to help in the 
recovery of river easements. Project Playbook: ContextCapture, 
Descartes, MicroStation

National Mapping and Resource Information Authority

Proposed 3D Modeling of Tributaries 
for the Manila Bay Rehabilitation Project
Taguig and Pateros, Metro Manila, Philippines

Built in 1963, the Metropolitan Expressway has deteriorated along several 
sections due to severe usage conditions and corrosive environments. To 
remodel the infrastructure for secure, long-term safety involves designing 
and constructing extensions totaling approximately 1,900 meters. With 
no original construction drawings to record and manage information for 
structures no longer visible after construction, Obayashi relied on 3D 
reality modeling to establish a digital data infrastructure lifecycle. 

ContextCapture supported the integration of two types of acquired data 
for construction management, delivering actual positions and work 
progress of hidden data beneath the surface. The software helped reduce 
data management time by 67% and optimized the integration of asset 
attributes to reduce costs by 10%. The interoperability of ContextCapture 
facilitated semi-automated data transfer with third-party infrastructure 
maintenance technology. Project Playbook: ContextCapture

Obayashi Corporation

Expressway Renewal Construction
Minato, Tokyo, Japan
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As part of continued efforts to revitalize the city of Winter Haven and 
improve the southern Central Park area, 15 city block frontages are 
being renovated into a piazza space with intersecting pedestrian streets 
for after-hour events. Pennoni was retained to provide general civil 
engineering and design services. The USD 4.4 million project presented 
site challenges, such as the engineering complexity, and required clear 
communication of design intent to area stakeholders and the public.

Pennoni used SITEOPS to quickly develop optimal surface grades and 
LumenRT for reality modeling to facilitate conceptual planning, design, 
and visualization of the unique flat piazza space, park, and streetscapes. 
High-quality, scaled 3D models and animated visualizations optimized 
communication of design intent, enabling stakeholders to better 
understand the project and accelerate design time and advancement to 
construction. Bentley’s digital engineering and simulation technology 
provided a cost-effective solution, saving an estimated 50% in costs 
associated with meetings and design revisions required to present the 
design concept. Project Playbook: LumenRT, SITEOPS

Pennoni

Winter Haven South Central Park 
and Streetscaping Improvements
Winter Haven, Florida, United States

The North Outer Ring Road is being built along the Yanshuei River to 
alleviate traffic congestion and shorten driving time between Southern 
Taiwan Science Park and the center of Tainan. A mostly elevated roadway 
with four-lane traffic, the planned 2.7-kilometer eastern section of the 
roadway will avoid overuse of the Zhongzheng Road in the Xinhua district. 
The project presented complicated site conditions to accommodate the 
elevated sections. Ratio Engineering adopted reality modeling during the 
bidding stage to better understand the existing site conditions. 

The project team used ContextCapture to create a 3D reality mesh of 
the site and accurately assess the construction environment, reducing 
errors when estimating the project budget. Using the software enabled 
the owner to visualize and understand the construction process. Bentley’s 
comprehensive reality modeling application helped the company win the 
project contract and establish a digital context for the entire construction 
process. Project Playbook: ContextCapture

Ratio Engineering Corp., Ltd. 

Taiwan 19A Xinhua Outer Ring Road Project
Tainan, Taiwan
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This project involved equipment mapping for a household appliance 
production line to perform reverse engineering processes for maintenance 
and replacement of obsolete equipment. Faced with stacked appliances 
in a small indoor and narrow environment, the team needed integrated 
applications to perform equipment inspections using digital data capture 
and 3D modeling.

The team used digital cameras and ContextCapture to photograph and 
process the images into accurate 3D reality mesh and imported the 
models into OpenPlant Modeler for detailed reverse engineering and 
analysis. Bentley’s digital technology solution saved 50% in modeling 
time. Project Playbook: ContextCapture, OpenPlant

Samsung Electronics

Press Equipment Reverse Engineering 
Gwangju, Jeollanam, South Korea

With many mechanical facilities becoming obsolete and lacking a record 
of technical drawings, maintaining old buildings can be a challenge. 
In Seoul, South Korea, SEBO MEC has been attempting conventional 
reverse engineering methods to obtain drawings by collecting point-
cloud data to model the various facilities. This project explored how to 
use photogrammetry to map and model equipment to perform reverse 
engineering for optimal facility maintenance.

The team used photographs and ContextCapture to capture data 
and construct 3D models of the existing facility equipment through 
reverse engineering. OpenPlant Modeler helped create the piping and 
instrumentation diagrams to establish a bill of material and plan for future 
maintenance. Bentley’s integrated reality modeling and digital engineering 
solution eliminated manual, error-prone processes and redundant rework, 
which is estimated to reduce replacement time on future maintenance. 
Project Playbook: ContextCapture, OpenPlant

SEBO MEC

Cooling Tower Reverse Engineering 
Seoul, South Korea
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Shanghai Hangyao Information Technology is part of a CNY 10 million 
initiative to generate a 3D reality model to establish a digital twin and 
digitally manage the Beijing municipal area. The project area is 3,600 
square kilometers within the airport boundaries and presents data 
acquisition challenges amid a tight timeline. To accommodate site 
constraints and establish efficient workflow processes to meet the project 
schedule, the team relied on comprehensive reality modeling. 

Using unmanned aerial vehicles and ContextCapture, the team captured 
and processed 5-centimeter, ground resolution oblique images and 
created a 3D model of the widespread, complex municipal administrative 
area. Bentley’s reality modeling application enabled the team to generate 
the overall model within nine months and meet the compressed timeline. 
The software’s automated processing features reduced the modeling team 
to 30 members, while improving modeling efficiency, saving costs, and 
shortening the project period. The reality mesh will be used to establish 
a digital twin for urban development and smart city initiatives in Beijing.
Project Playbook: ContextCapture

Shanghai Hangyao Information Technology Co., Ltd.

Beijing City Municipal Administrative 
Area Reality Modeling Project
Beijing, China

In Beijing, China a transmission line is under renovation. Shanghai 
Kanrong Information Technology was tasked with assisting on the YER 
1 million project. To better understand the line selection and terrain, the 
project adopted BIM and reality modeling.

The team used MicroStation to create the power transmission 
tower, perform reality modeling with ContextCapture, and deliver 
an animated rendering of the project with LumenRT. Bentley’s 
integrated modeling applications provided a detailed understanding 
of the line route to optimize the transmission scheme. The reality 
modeling solution reduced risks during field survey and generated 
an accurate visual reproduction of the terrain and line selection. 
Project Playbook: ContextCapture, Descartes, MicroStation

Shanghai Kanrong Information Technology Co., Ltd.

Transmission Line Selection in One District
Beijing, China
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Sinotech Disaster Prevention Technology Research Center initiated a 
feasibility study on a high-slope rock formation in the Hseushan Range in 
Taiwan. Given the geological challenges and dangerous site conditions, 
previous traditional site surveys proved time-consuming, error-prone, 
and ineffective for capturing accurate surface altitude. Sinotech needed 
to evaluate the effectiveness of using 3D digital topographic data to 
determine areas at risk for rock fall. 

The team used unmanned aerial vehicles to survey and create point 
clouds of the site and ContextCapture to process them into a 3D 
reality model of the rock slope. Integrating LumenRT and Pointools 
provided more vivid visualizations, facilitating evaluation of the 
treacherous area. The applications helped accurately identify and 
interpret discontinuous surface altitudes and unreachable areas with 
rock fall potential to determine preventive action and renovations for 
recreational safety and business locations. These solutions provided a 
timely, accurate model of the rock formation and simplified data analysis. 
Project Playbook: ContextCapture, LumenRT, Pointools

Sinotech Disaster Prevention Technology Research Center

The Life of Cliff Edge
Taipei, Taiwan

As part of a government initiative in Arunachal Pradesh to implement 
solar panels for sustainable energy generation, Skymap Global delivered 
a proof-of-concept project to demonstrate the effectiveness of reality 
modeling for planning and implementation. The project required modeling 
three government structures in Itanagar and using the models to repair 
existing property damage, as well as plan for the installation of solar 
panels. Faced with collecting and processing a large amount of data, 
the team required a single comprehensive reality modeling platform 
to support the volume of information and quickly produce an accurate 
3D representation.

The team collected data using unmanned aerial vehicles and 
ContextCapture to process the data and generate a 3D reality mesh. Using 
reality modeling automated previously manual, subjective inspections and 
maintenance processes, saving time and providing consistent and precise 
visuals for better decision-making and planning. ContextCapture saved 
time and costs, and validated reality modeling as a sustainable solution 
to support efficient energy planning. Project Playbook: ContextCapture

Skymap Global 

Reality Modeling of Government Offices for Planning 
a New Floor, Existing Solar Panel Inspection, 
and New Solar Panel Installation
Itanagar, Arunachal Pradesh, India
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To investigate the land-use conditions in China’s Shantou downtown 
area, a rural cadastral survey covering 100 square kilometers was 
initiated. Soarscape Technology Development Shanghai undertook 
oblique photography data acquisition, processing, and 3D modeling of the 
area. The CNY 5 million project required a 1.5-centimeter, high-resolution 
image acquisition amid numerous tall buildings. The team also needed to 
process a high volume of captured data.

The team used an aerial camera to capture 500,000 photos with 100 
million pixels, and ContextCapture to process the images into a 3D reality 
model to serve as a cadastral map. The comprehensive and automated 
data processing features in ContextCapture enabled the team to 
complete the modeling in 30 days and save CNY 2 million, compared to 
10 months with manual surveying and manual methods. ContextCapture 
provided a precise visual representation with basic accurate data, which 
advanced land registration and certification works for the Shantou area 
and serves as a benchmark for China’s mapping and surveying industry. 
Project Playbook: ContextCapture

Soarscape Technology Development (Shanghai) Co., Ltd. 

Helicopter Oblique 3D Large Area 1:500 
High-precision Cadastral Mapping
Shantou, Guangdong, China

Testing the safety and reliability of self-driving cars is time consuming 
and expensive. Soarscape Technology Development Shanghai undertook 
the development of a 3D data acquisition, modeling, and 3D automatic 
driving simulation system. The team, faced with site constraints and 
costly, voluminous data collection along a 10-kilometer trafficked road in 
Shanghai, integrated digital modeling technology to build the 3D reality 
model and simulate automatic driving tests.

The team used ContextCapture to perform automatic 3D reality 
modeling. The fully processed reality mesh was imported into 
LumenRT for 3D simulation and animation. The automated modeling 
features reduced modeling time from three months to 10 days, 
saving CNY 260,000 in data acquisition and associated labor costs. 
The applications provide a seamless solution from data production 
through model editing, application, and optimization, eliminating data 
conversion and achieving successful 3D simulation of automatic driving. 
Project Playbook: ContextCapture, LumenRT, OpenRoads

Soarscape Technology Development (Shanghai) Co., Ltd. 

Reality 3D Simulation for Self-driving Cars
Shanghai, China

Going Digital: Advancements in REALITY MODELING



211

Going Digital: Advancements in REALITY MODELING

Established as an historic park in Higashiosaka, Osaka, the Kawachi 
Temple includes ruins that must be protected and preserved while 
providing information to visitors about the temple and local community. 
Given the narrow space and shallow surface area between the earth 
and underground ruins, Sougogiken initiated a 3D digital context for 
maintaining the structures and sharing the information. The company 
relied on reality modeling to reproduce the landscape for maintenance 
and to create an informational video.

The team used ContextCapture and MicroStation to generate 3D reality 
models, providing an accurate understanding of the historical and current 
aspects of the temple. The high-quality, realistic reproduction of the 
park facilitated creation of animated visual content and a virtual reality 
experience for visitors that demonstrated the landscape changes from 
past to present. Compared to third-party software, Bentley applications 
reduced field work by two or three times and generated 3D models 
30% faster with 40% less work processes, significantly reducing costs. 
Project Playbook: ContextCapture, MicroStation

Sougogiken Co., Ltd

Kawachi Temple Historic Park Maintenance Project
Higashiosaka, Osaka Prefecture, Japan

To protect the natural environment and maintain sustainability of 
Taiwan’s Dabajian and Xiaobajian mountains, aerial photography was 
used to record their landscapes. Special attention was paid to the peak of 
Dabajian Mountain, which is subject to continuous weathering, climbers, 
and landslides. The project team realized that it needed to optimize time 
and resources, implementing powerful 3D technology to perform reality 
modeling of the site. 

The team used five, 100 million pixel aerial survey cameras at 4,000 
meters high to capture images of the mountains, and ContextCapture to 
automate image mapping and modeling. Bentley’s precise, yet adaptable 
reality modeling application established a 3D reality mesh to serve as 
the visual basis for environmental protection measures, simplifying 
evaluation and planning amid the mountainous terrain. The digital 3D 
modeling solution delivered accurate visualizations, eliminating the risks 
of manual climbs, and significantly improving efficiencies of recording the 
natural landscape and implementing environmental protection measures.
Project Playbook: ContextCapture

Strong Engineering Consulting Co., Ltd. – 
Aerial Survey Department 

Aerial View of Dabajian and Xiaobajian Mountains
Miaoli and Hsinchu, Taiwan
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Kumbh Mela is an annual fair that attracts a global mass pilgrimage of 
people who bathe in the confluence of three rivers. The event area spans 
3,200 hectares and hosts 150 million people, requiring civic amenities 
and temporary infrastructure planning. To facilitate execution and 
management, Survey of India carried out GIS mapping of an approximately 
50-square-kiolmeter site, including pilgrim camping areas. The team 
needed to process large amounts of data comprised of more than 50% 
reflective river surface.

The team leveraged ContextCapture and OpenCities Map to produce an 
accurate reality mesh and high-quality vector maps, enabling authorities 
to visualize and better understand the existing site for optimal event 
planning. Establishing an open, connected data environment provided 
a single framework to integrate multiscale spatial data and meet tight 
timelines. The flexibility and interoperability provided a cost-effective 
mapping and modeling solution that saved 45 resource days while 
delivering accurate visual outputs for optimal event decision-making and 
execution. Project Playbook: ContextCapture, OpenCities Map

Survey of India

Going Digital for Mapping, Planning, 
and Monitoring of the World’s Largest 
Religious Festival - Kumbh Mela, India 
Prayagraj, Uttar Pradesh, India

India’s Haryana state consists of 10 rural and urban municipalities. To 
support state government departments in their effort to establish a digital 
basis for revenue records management, Survey of India carried out GIS 
mapping and reality modeling to create cadastral and land parcel maps of 
the area. Faced with large-scale mapping that required accurate outputs 
on a tight timeline, the team deployed integrated reality modeling and 
GIS technology.

The team carried out drone-based mapping, using ContextCapture and 
OpenCities Map to produce an accurate reality mesh of the areas and 
high-quality vector maps. Authorities could now visualize the entire 
existing state with precisely georeferenced models for efficient state 
management and planning. Establishing an open, connected data 
environment provided a single framework to integrate multiscale 
spatial data and meet timelines. The team created a cost-effective, 
accurate mapping and modeling solution that, compared to traditional 
methods, would have required five times the amount of resources. 
Project Playbook: ContextCapture, OpenCities Map

Survey of India

Large-scale Cadastral Mapping for State of Haryana
Karnal, Haryana, India

Going Digital: Advancements in REALITY MODELING



213

Going Digital: Advancements in REALITY MODELING

As part of a program incorporating community-based approaches to 
adapt to climate change and promote climate resilience, Tomoaki Tanaka 
Laboratory initiated the School Site 3D-Capturing Project in Kawasaki, 
Japan. The project included making elementary students aware of their 
surroundings, demonstrating that their school site could function as a 
watershed during heavy rain, contributing to climate adaptation and flood 
prevention of the Hirase River. 

Tomoaki Tanaka created a digital terrain model of the school grounds 
from digital topography data, used a laser scanner to obtain additional 
3D site data, and imported the model and point-cloud data into Pointools 
for processing and viewing as high-quality visual images and animations. 
The 3D visual outcomes were used in lectures explaining the concept 
and implementation of adapting to climate change. Establishing a digital 
twin enabled students to understand the relationship between the 
topography, buildings, and trees in the school yard, creating awareness 
to address global environmental issues within their own community. 
Project Playbook: Pointools

Tomoaki Tanaka Laboratory, Meiji University

Minamihara Elementary School Site 3D-capturing 
Project - Community Engagement in Takatsu 
Eco City Project for Climate Resilience 
Kawasaki, Kanagawa, Japan

Lithuania’s overhead power transmission lines generate energy to over 
1.5 million customers and are subject to atmospheric conditions that 
require regular inspection to ensure reliability. Approximately 36,000 
kilometers of overhead lines are inspected annually by crews conducting 
manual, visual surveys that are time consuming, subjective, and costly. 
To determine a more efficient and cost-effective assessment method, the 
project team initiated a pilot project to digitalize the inspection process.

The team used unmanned aerial vehicles to capture 295 photographs 
in one day, using ContextCapture to generate accurate 3D reality 
meshes for 860 meters of a 10-kilovolt power network line. Integrating 
detection devices to identify power network poles, insulators, and other 
components helped establish a digital twin to monitor the lines and 
determine defects and damages. Combining artificial intelligence with 
Bentley’s 3D digital modeling application automated data synchronization 
and workflows to significantly improve electricity grid maintenance. 
Project Playbook: ContextCapture

UAB IT logika – DRONETEAM.It

Balsiai Power Lines
Vilnius, Lithuania

http://www.yearininfrastructure-digital.com/yearininfrastructure/year_in_infrastructure_2019/TrackLink.action?pageName=213&exitLink=http%3A%2F%2FDRONETEAM.It
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In preparation for Pope Francis’ visit to the Baltic states, the City of 
Vilnius initiated the Go Vilnius campaign to promote tourism and business 
development. The project involved developing a 3D model of the Shrine 
of Divine Mercy, where the original Divine Mercy painting resides. Local 
3D scanning and modeling company UAB IT logika – DRONETEAM.It was 
retained to generate the model and establish a virtual environment for 
church officials and the public.  

The team used terrestrial LiDAR scanning and photogrammetry to capture 
the inside and outside of the church, including the Divine Mercy painting. 
ContextCapture was used to process the point clouds and photos into 
an accurate 3D reality mesh. The application facilitated integration with 
third-party gaming technology, enabling the team to import the mesh into 
a virtual reality (VR) platform and publish the model online. Using the 
reality model as the basis for the VR solution provided virtual access to 
the original Divine Mercy church. Project Playbook: ContextCapture

UAB IT logika – DRONETEAM.It

Divine Mercy 3D
Vilnius, Lithuania

In the past 10 years, cormorants have emerged in Juodkrante, Lithuania. 
A protected species, cormorants nest in colonies and their feces contain 
toxic substances that kill the trees within two to five years, prompting the 
birds to resettle. To ensure their protection, as well as the environment’s, 
precise monitoring of these birds is required. The goal of this project was 
to create a 3D reality model of the Juodkrante area and establish a digital 
twin capable of automatically identifying cormorant nests.

The project team used unmanned aerial vehicles to capture 1,245 
photographs, and ContextCapture to generate accurate high-resolution 
3D reality meshes of the cormorant nests in one day. Integrating artificial 
intelligence helped automatically detect the cormorants, improving the 
speed and accuracy to count the colonies. Leveraging the interoperability 
of ContextCapture with AI provided a visual digital twin of the nests that 
creates valuable historical data. Project Playbook: ContextCapture

UAB IT logika – DRONETEAM.It

Monitoring the Nests of Cormorants
Juodkrante Kuršiu Nerija, Lithuania

Going Digital: Advancements in REALITY MODELING

http://www.yearininfrastructure-digital.com/yearininfrastructure/year_in_infrastructure_2019/TrackLink.action?pageName=214&exitLink=http%3A%2F%2FDRONETEAM.It
http://www.yearininfrastructure-digital.com/yearininfrastructure/year_in_infrastructure_2019/TrackLink.action?pageName=214&exitLink=http%3A%2F%2FDRONETEAM.It


215

Going Digital: Advancements in REALITY MODELING

With field situations continuously changing as construction progresses, it is 
helpful to detect and monitor displacement areas. Since common methods 
for displacement detection can be time consuming and expensive, the 
University of Seoul conducted a research project using reality modeling 
to develop an automated process to detect the displacement area of a 
construction site.   

The project team used non-reference point drones that do not require 
GPS surveying, while ContextCapture helped generate a high-precision 
3D reality mesh of a construction site. Using the reality model simplified 
and accelerated displacement detection of a 1-cubic-meter area. 
The accurate visual model generated by ContextCapture improved 
work efficiency of the construction supervisor by more than 30%. 
Project Playbook: ContextCapture

University of Seoul 

Drone Using Non-reference Point Ground 
Displacement Detection
Cheongju, Chungcheongbuk, South Korea

Sky Solutions needed to survey and inventory more than 50 
telecommunications towers in Mexico City. WHY Inc. was tasked with 
helping to facilitate the process using reality modeling to automate data 
capture and monitor the towers, equipment, and antennas. 

WHY used ContextCapture to process drone-captured imagery and 
generate 3D reality meshes of the towers. Using ContextCapture 
and MicroStation, the team classified the tower equipment, created 
automated templates to report on the spatial variables and other 
information, and uploaded the reports to a web viewer for interactive 
client viewing. Bentley’s integrated digital modeling and visualization 
solution automated previous manual processes, significantly reducing 
work time and eliminating the need for the client to download large 
file reports, accelerating delivery time. The ability for WHY to use 
ContextCapture to deliver the reports saved the client up to USD 10,000, 
which would have been used to purchase their own web-based viewer. 
Project Playbook: ContextCapture, MicroStation

WHY Inc.

Automation of Antenna Inventory 
in Telecommunications Towers
Mexico City, Mexico
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The loss of sea turtle nesting areas and beaches in Yucatán, Mexico 
makes it vitally important to analyze changes in coastal areas, especially 
after hurricane season. WHY Inc. was tasked with modeling the beach 
profile of turtle sites at least twice a year, comparing the most recent 
model with the previous model to determine any changes. Given that the 
turtle sites span up to 70 kilometers, the project team required reality 
modeling to accommodate the large model sizes.

The team used aerial vehicles to capture photos of the turtle sites and 
ContextCapture to generate a 3D reality mesh. Using ContextCapture, the 
mesh was classified according to nesting preferences for the different 
turtle species. The application accelerated processing large stretches 
of beach, reducing mesh production by 30 times compared to previous 
methods. The cost-effective solution allows staff to visualize complete 
models of sea turtle nesting areas, improving efficiencies to protect the 
turtle nests. Project Playbook: ContextCapture

WHY Inc.

Beach Modeling to Monitor Changes in Profile 
and Impact on Sea Turtle Nesting Sites
Progreso, Yucatán, Mexico

Mexico’s Yucatán peninsula contains more than 3,000 archeological 
artifacts from Mayan culture buried within cenotes. To protect the 
remnants, the National Institute of Anthropology and History prohibits 
extraction. Therefore, to inventory, document, and study these submerged 
remains, WHY Inc. was contracted to conduct a pilot project with 
ecologists and professional divers. The company used reality modeling to 
determine an optimal means for studying the submerged cultural relics.

WHY used ContextCapture to model two pieces of broken sculpture 
in the cenote from photos and video captured by divers. The 
software’s comprehensive modeling and visualization determined 
the two remnants were parts of different sculptures, providing a 
cost-effective, precise method for archaeological cataloging and 
study. ContextCapture eliminated the purchase of underwater LiDAR 
technology, saving USD 250,000. The 3D modeling process established 
a digital inventory of archaeological remains for future scientific study. 
Project Playbook: ContextCapture

WHY Inc.

Modeling Archaeological Artifacts 
Submerged in Cenotes
Mérida, Yucatán, Mexico
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Mexico’s National School of Biological Sciences of the National 
Polytechnic Institute has one of the country’s largest scientific specimen 
collections of land-based chordates. Given the large number of specimens 
and study requests, their management is complicated and contributes to 
their deterioration. To minimize the impact of researcher and student 
handling of specimens and to promote visitors to consult the collection, 
WHY Inc. proposed creating a virtual compilation, modeling the animal 
remains using reality modeling. 

The team used cameras and LiDAR scanning to capture images and 
point clouds, processing them in ContextCapture to create a 3D reality 
mesh. ContextCapture provided an interface for classifying the meshes 
and integrating complementary information and scientific data on each 
specimen uploaded to the server. The application allowed for fluid 
navigation through internet servers, streamlining public distribution of the 
specimens and facilitating preservation of the scientific collection while 
still promoting consultation. Project Playbook: ContextCapture

WHY Inc.

Virtual Catalogue of Specimens of Land-based 
Chordates in Mexico from the National Collection
Mexico City, Mexico

For effective urban planning development, land registration, 
administration, and cultural heritage preservation in Yeongdeok, 
Gyeongsangbuk, South Korea there is an increasing need for 3D maps. 
Using existing 2D numerical maps and overviews has proven to be time-
consuming and costly, requiring follow-up on-site visits. This KRW 50 
million project involves creating a 3D map of the Yeongdeok district and 
generating digital data for regional development and management.

The team used drones to survey the district and ContextCapture 
to generate a high-resolution 3D model from the captured images, 
accurately digitalizing land information. The model provides the basis 
to efficiently create a development plan for administration and abandon 
obsolete on-site measurement methods. Compared to the previous 
manual 2D methods, Bentley’s reality modeling solution reduced costs 
by five times and accelerated the mapping process by eight times. 
Project Playbook: ContextCapture

Yeongdeok County Office

3D Map Creation for Development Plan
Yeongdeok, Gyeongsangbuk, South Korea
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Located in Fort Worth, Texas Davidson Yard is Union Pacific Railroad’s 
largest hump yard with 50 miles of track, handling 500,000 freight cars 
annually and causing significant wear on rail infrastructure. The yard 
requires efficient assessment and maintenance repair plans. Zephyr UAS, 
Inc. (ZUI) was tasked with precisely mapping and modeling the rail yard 
within a minimum 5-centimeter accuracy, while keeping crews safe and 
all trains in service. Faced with these challenges, ZUI needed to facilitate 
data processing and streamline workflows.

The team used umanned aerial vehicles to capture 3,500 images and 
ContextCapture to generate a reality mesh that precisely mapped 
the existing railway yard while eliminating risky manual surveys. The 
seamless integration of ContextCapture with OpenRail enabled ZUI 
to extract 3D models of horizontal and vertical alignments within a 
3-centimeter accuracy without interrupting train operations. Leveraging 
Bentley applications saved an estimated USD 1 million and two weeks 
in post-processing time to model more than 120,000 feet of track. 
Project Playbook: ContextCapture, MicroStation, OpenRail, Pointools

Zephyr UAS, Inc.

Davidson Hump Yard Mapping & Modeling
Fort Worth, Texas, United States

Going Digital: Advancements in REALITY MODELING

Compounded with exceptional support, 

Bentley’s ContextCapture provided features 

to enable multi-engine processing using 

not just images but also point clouds, 

something that none of the other software 

provided. ContextCapture proved to be 

consequential in completing the project 

with such good quality and high 

client satisfaction.

Khalid Farid Sallam, Geomatics Manager, 
Ala Abdulhadi & Khalifa Hawas Consulting 

Engineering Company
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Bentley provides industry-leading capabilities for 
network management and asset inventory coupled 
with unparalleled capabilities in the field of road asset 
maintenance. AssetWise has helped us to optimize 
operations and maintenance through more informed 
decisions within a connected data environment to 
unlock economic and social benefits for the community 
along the Pan Borneo Highway Sarawak corridor.

Sauani Abdul Hamid, Chief Executive Officer, 
Lebuhraya Borneo Utara Sdn. Bhd.
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This award category 
recognizes enterprise 

deployments that 
demonstrate excellence 

in the operation, 
inspection, maintenance, 

and management of 
rail, transit, roads, or 
highways – providing 

improved reliability, 
integrity, performance, 

operational efficiency and 
effectiveness; enhanced 
safety; and reduced risk.
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Lebuhraya Borneo Utara Sdn. Bhd.

Pan Borneo Highway  I  Sarawak, Malaysia

Malaysia’s Pan Borneo Highway is a 1,060-kilometer, four-lane dual carriageway running along undulating terrain and through existing communities and 
protected reserves in Sarawak. The project serves as a benchmark for expanding the use of BIM to develop a complete asset management system for 
highways. With the first 32.77-kilometer stretch fully completed, project delivery partner Lebuhraya Borneo Utara is now responsible for integrating the 
construction data with asset performance technology to manage operations and maintenance. 

During construction, the team used a connected data environment to facilitate seamless integration of construction data, plus planning and implementation of 
asset performance and reliability strategies. Bentley applications helped digitize construction information, linking data with asset tags and GIS applications to 
develop an efficient asset management system that delivers real-time reliable information for operations, maintenance, and engineering. The system mitigates 
risk, increases operational efficiency, improves decision-making, and ensures regulatory compliance. Project Playbook: AssetWise, ProjectWise

Going Digital: Advancements in ROAD AND RAIL ASSET PERFORMANCE
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Main Roads Western Australia (MRWA) is responsible for managing 
one of the world’s most expansive state road networks. Committed to 
improving data collection and sharing for road network management, 
MRWA needed to display and present accurate traffic data to stakeholders 
and the public. The organization developed Trafficmap to provide external 
users with open access to traffic data and to enable better asset 
management decisions by MRWA employees.

MRWA used AssetWise ALIM as the foundation for Trafficmap. Bentley’s 
asset information management application saved significant time 
collecting, analyzing, and using the data for its mapping and information 
dissemination efforts while optimizing decision-making regarding roadway 
infrastructure. Publishing this data through a web-based interface 
provides clarity and transparency in road asset management decisions 
and allows stakeholders to make better investments. Trafficmap has 
realized an ROI of AUD 150,000 annually and saved users 25% to 30% in 
time accessing appropriate information. Project Playbook: AssetWise

Main Roads Western Australia

Trafficmap Release Two
Perth, Western Australia, Australia

Stratford Station’s passenger demand increased by 100,000 passengers 
daily between 2012 and 2017, with another 30% daily increase expected 
within the next 10-to-15 years. The station is subject to a wide range of 
demand which leads to crowding in different areas in the different peak 
periods. This requires active management of passenger flows. Transport 
for London required flexible technology to evaluate the station under wide 
range different scenarios to determine an optimal solution. 

TfL used LEGION to simulate pedestrian flows, and assess and quantify 
congestion impacts. The LEGION model tested numerous interventions, 
optimizing optioneering to determine the best solution for all station 
users. The software enabled the team to safeguard land for which had 
been outlined for redevelopment, and to put forward the sequence in 
which station enhancements should take place. LEGION helped easily 
generate color graded heat maps that clearly and simply demonstrated 
modeling outcomes to the numerous project stakeholders, providing 
otherwise unavailable evidence to gain financial contributions. 
Project Playbook: LEGION

Transport for London

Stratford Station – Maximizing Capacity 
through the Use of LEGION SpaceWorks
London, United Kingdom
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One of the world’s largest railway stations featuring 30 platforms, Paris 
Gare du Nord serves 650,000 passengers daily and regularly experiences 
high congestion. With Paris hosting the 2024 Olympic Games and an 
expected increase in passenger demand of 30%, the city initiated a 
railway renovation. AREP was tasked by SNCF and STATIONORD with 
performing pedestrian studies to optimize new station designs, improve 
user safety, and facilitate best use of space.

LEGION helped model and simulate the station’s current situation—as 
well as the proposed layout for future passenger demands—and perform 
a comparative analysis. The software provided visual outputs that 
identified high pedestrian density and difficult navigation areas to address 
the new design’s orientation, as well as submit plans to accommodate 
the future pedestrian load. Using LEGION facilitated better understanding 
of the new design’s impact, fully addressing the issues, removing 
congestion, and improving movement. The application helped minimize 
design changes, reduce planning costs, and accelerate design agreement 
among stakeholders. Project Playbook: LEGION

AREP

Pedestrian Traffic Study for Paris Nord 2024 Project
Paris, France

Before São Paulo was to host the 2014 FIFA World Cup, Companhia 
Paulista de Trens Metropolitanos (CPTM) needed to successfully transport 
thousands of fans and tourists, in addition to the 3 million daily business 
commuters. Located just 600 meters from the main sporting event space, 
the Corinthians-Itaquera Station was of particular concern, with 2,000 
passengers riding on one train every eight minutes. To accommodate 
the surge in new passenger demand while ensuring continued reliable 
service, CPTM used pedestrian simulation to assess flow rates.

CPTM used LEGION to model the station and precisely analyze 
passenger movement, identifying crowding issues. Using LEGION to 
perform alternative design iterations resulted in adding L-shaped blocks 
to the station for adequate management of the increased capacity. 
LEGION provided realistic visualizations to efficiently compare design 
alternatives, accelerating conceptioneering. Leveraging the digital DNA 
in the models optimized operations and performance at the station, 
providing the fluidity required to safely and reliably serve the public. 
Project Playbook: LEGION

Companhia Paulista de Trens Metropolitanos 

LEGION Analyses Passenger Flow 
for the 2014 FIFA World Cup
São Paulo, Brazil

Going Digital: Advancements in ROAD AND RAIL ASSET PERFORMANCE
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The Companhia Paulista de Trens Metropolitanos (CPTM), a São Paulo 
state metropolitan train company, operates seven rail lines that services 
23 municipalities. The network features 94 stations and moves an average 
of 3 million passengers each business day. With network passenger 
demand increasing, CPTM initiated improvement and modernization 
works. The team wanted to effectively analyze passenger flow and 
facilitate renovation of existing stations, using a pedestrian simulation 
software to anticipate how commuters might move around the stations.

LEGION was used to model and assess passenger movement at 22 stations. 
The application provided a visual representation of anticipated passenger 
behavior and identified congested embarkation and disembarkation 
issues. The simulated pedestrian data precipitated development of 
a new design that minimizes saturation in the platform area, avoiding 
unnecessary rework and expenses, while optimizing existing asset use. 
LEGION accelerated conceptioneering and streamlined workflows to 
leverage the digital DNA from the models. Project Playbook: LEGION

Companhia Paulista de Trens Metropolitanos 

Passenger Flow Study at 22 CPTM Train Stations
São Paulo, Brazil

To preserve bridge infrastructure and provide a safe routable network, the 
Maryland Department of Transportation State Highway Administration 
(MDOT SHA) is developing a portal for a single source of truth for all 
bridge information. Manual methods for obtaining and analyzing bridge 
information involved time-consuming requests for information and 
meetings and were often ineffective. MDOT SHA wanted to eliminate 
data silos and enhance decision-making, regarding allowances for 
overweight, oversized loads traveling over bridge structures. 

AssetWise Asset Reliability helped effectively collect, analyze, 
manage, and report inspection data for bridge assessments. LARS and 
SUPERLOAD facilitated load rating analysis on existing bridges, as well 
as for specific permit vehicle configurations. The applications helped 
establish a strategic asset management system with real-time and 
accurate data, streamlining accessibility for more informed decisions. 
The solution provides a connected data environment estimated to 
save 45% to 55% processing time for loads larger than 500,000 tons. 
Project Playbook: AssetWise Asset Reliability, LARS, SUPERLOAD

Maryland Department of Transportation 
State Highway Administration

Maryland One Multi-jurisdiction Oversize / 
Overweight Permitting, Routing and Bridge 
Analysis System 
Hanover, Maryland, United States 
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Network Rail invested GBP 800 million to improve and increase the 
capacity of London Waterloo Station. At its busiest peak, the station 
serves 125,000 passengers, equivalent to over 100 million trips annually. 
To ensure that the renovation efficiently accommodates passenger 
flow, the station capacity team was involved from conceptual stages 
throughout the design process. Given the crowd size and complexity of 
passenger movements, the organization needed to analyze foot traffic of 
the railway station. 

LEGION helped model the station, simulate traffic flow, and assess 
passenger movements and their interaction with the infrastructure. The 
modeling outputs were the key link between project design and network 
operations, enabling the teams to visualize decision implications. LEGION 
helped formulate and customize the design to best suit the specific 
passenger movements, reducing changes during construction. The 
application accelerated conceptioneering, enabling numerous engineering 
configurations to be considered to achieve an optimal design resilient to 
future changes. Project Playbook: LEGION

Network Rail

Waterloo and South West Upgrade – 
Waterloo Station Passenger Modeling
London, United Kingdom

Roads and Maritime Services has a strategic network performance 
analysis process that covers subsections and specific road corridors in 
New South Wales, Australia. The company sought to apply the process 
and integrate quantitative measures across the roadway network to 
manage and enhance the integrated roadway system, meeting community 
needs. Faced with large amounts of data in different systems, RMS 
wanted to standardize workflows to measure and report the status of the 
state roadway network.

AssetWise helped store and manage road attribute and condition data, 
as well as perform comprehensive data analyses. Applying a statewide 
quantitative process, defined within a data modeling environment, 
assisted in standardization, identifying and resolving discrepancies. 
The interoperability and automated features facilitated seamless data 
integration and enabled complex calculations in less time and with 
greater consistency. AssetWise helps drive more informed, data-driven 
strategic decisions to achieve significant gains in productivity and 
optimize roadway network management. Project Playbook: AssetWise

Roads and Maritime Services, NSW, Australia

Measuring Road Network Performance 
to Support Asset Performance Strategies
Sydney, New South Wales, Australia 
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To analyze current roadway situations for more informed decision-making 
on traffic and urban infrastructure projects in Moscow, Russia, Vzglyad   
LLC implemented the world’s first connected technology platform 
using radio frequency identification. Known as ElecTraCop, the system 
is designed for full traffic management along the road network of the 
city and on highways. The project team wanted to ensure integration of 
the complex technology components, including monitoring sensors and 
existing communications and navigation systems.

The team used MicroStation to facilitate implementation of its automated, 
multifunctioning traffic management system. Current statistics on 
vehicles, traffic flow, and traffic hub status are periodically transmitted 
to the control center for processing and visualization. Compared to video-
based alternatives, ElecTraCop is more reliable and effective, as well as 
less expensive, to operate and maintain, with system components that 
do not impact safety or architectural appearances. The digital data and 
visualization platform optimizes roadway decisions and achieves a truly 
intelligent transport system. Project Playbook: MicroStation

Vzglyad LLC 

ElecTraCop
Moscow, Russia

With large infrastructure changes, it is easy to get 

lost in the delivery complexities. LEGION made sure 

that our team was still able to ensure that passenger 

experience at the station was a priority during 

the construction, as well as that the final scheme 

delivered something that we had confidence 

and was ready for future resilience.

Kyle Rosemary Adams, 
Station Capacity Manager, Network Rail

USER'S QUOTE
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Our implementation of Bentley applications is a key 
ingredient to Foth’s culture of continually making our clients 
successful. Using a BIM model, we reduced design time, 
modernized workflows, enabled the reuse of rich digital 
deliverables throughout the project lifecycle, and increased 
our ability to collaborate internally and with our stakeholders. 
All of these things increase our competitive advantage and 
allow us to deliver the highest level of service to our clients.

Blaine Buenger, Senior Technology Manager, 
Foth Infrastructure & Environment, LLC
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The projects in this 
category illustrate 

how civil engineers 
use comprehensive 3D 
modeling applications 

for roadway design 
from conceptual 

planning through 
detailed design.  

These projects span 
intersection redesigns 
to improve traffic flow 
of existing roadways 

to planning and 
design of regional 

transportation corridors.
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Foth Infrastructure & Environment, LLC

Foth Transforms, Connects, and Revitalizes Cedar Falls, Iowa Corridor  I  Cedar Falls, Iowa, United States 

Located in Cedar Falls, Iowa the University Avenue roadway, which serves over 20,000 vehicles per day, is over 60 years old and needs to be redeveloped to 
effectively serve the community. To improve roadway conditions and traffic flow, provide non-vehicular access, and support economic growth, Cedar Falls 
initiated a USD 38.9 million revitalization. Delivering the winning conceptual design, Foth then had to overcome technical, engineering, and coordination 
challenges, compounded by aggressive schedules and intense public involvement.

ProjectWise was used to store, manage, and share over 130 gigabytes of data, identifying and remediating design issues in hours rather than weeks. Using 
OpenRoads, STAAD, and OpenFlows, Foth modeled and analyzed several design alternatives. The modern, efficient transportation network is estimated to 
save USD 32 million over the next 25 years. LumenRT’s animated renderings effectively presented the design intent, accelerating public approval. Bentley 
applications reduced the design phase by 50% with construction beginning a year and a half ahead of schedule. Project Playbook: Descartes, gINT, Haestad, 
iModel.js, LEAP, LumenRT, MicroStation, OpenFlow SewerGEMS, OpenFlow WaterGEMS, OpenRoads, ProjectWise, RAM, STAAD 
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Located amid a dense road network, this large-scale municipal initiative 
is a 3D reconstruction and extension of the JiHe Expressway in Shenzhen, 
Guangdong, China. The CNY 45 million project involved multiple 
engineering disciplines and presented site and design challenges. 
CCCC First Highway Consultants Company was tasked with improving 
coordination and management while optimizing design. 

The project used ProjectWise to manage and streamline workflows, 
saving 33 days. Unmanned aerial vehicles and ContextCapture helped 
capture images and create a reality model along the 43-kilometer 
line, reducing survey time by 42 days and saving nearly CNY 8 
million. OpenRoads enabled the development of BIM models of roads, 
bridges, and landscaping, improving design quality and efficiency 
and shortening the design cycle by 68 days to save CNY 20 million. 
Bentley applications facilitated dynamic comparative analysis of the 
current environment and design scheme, industrializing project delivery. 
Project Playbook: ContextCapture, LumenRT, MicroStation, OpenCities 
Map, OpenRoads, ProjectWise, SYNCHRO

CCCC First Highway Consultants Company Limited

Application of BIM Design on the 
Expansion of JiHe Expressway
Shenzhen, Guangdong, China 

The Meitan-Shiqian Expressway runs a total length of 112.9 kilometers 
with almost 55% of the line comprised of bridges and tunnels. A large-
scale project featuring numerous existing structures amid complex 
topography and geology, the CNY 17.88 billion initiative presented 
engineering design and construction management challenges. The project 
team needed to create a BIM model to improve construction and full 
lifecycle management.  

Unmanned aerial vehicles were used to survey the existing site while 
ContextCapture helped develop a 3D reality model to accelerate design 
optimization, shortening the construction period by 89 days. Using 
OpenRoads to build a multidiscipline BIM model helped identify more 
than 100 collisions prior to construction. Integrating LumenRT provided 
an immersive, virtual experience for builders to better understand design 
intent. The 3D BIM model helped accumulate 61 gigabytes of digital asset 
data, establishing a digital twin for future operations and maintenance.  
Project Playbook: ContextCapture, LumenRT, MicroStation, OpenBridge, 
OpenRoads, ProStructures

Chongqing Communications Planning Survey & Design Institute; 
Guizhou Communications Construction Group Co., Ltd.

Integrated Application of BIM in 
Meitan-Shiqian Expressway
Zunyi, Guizhou, China 
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Situated in India’s Patna district, Accrete Consulting Engineering is 
proposing an INR 760 million viaduct and approaching ramps. The 
construction project will be located above an existing railway level 
crossing, with the viaduct running approximately 400 meters and with 
approaching ramps of 105 meters and 160 meters. The project is expected 
to reduce traffic congestion near the crossing and improve safety. To 
determine an optimal conceptual design, the team required integrated 
modeling and visualization technology. 

The project team used OpenRoads ConceptStation to rapidly generate 
numerous 3D conceptual designs. Integrating LumenRT provided animated 
visualizations incorporating traffic movement to vividly demonstrate 
the different concepts and design intent to the client. The applications 
helped streamline decision-making, keeping the project on track. 
Project Playbook: LumenRT, MicroStation, OpenRoads

Accrete Consulting Engineers Pvt. Ltd.

Construction of Viaduct and Approach at Level 
Crossing 30 (R.O.B.) at Patna S. Das Sachivalaya 
Halt Mithapur-Anishabad-Khagaul Road (MDR)
Patna, Bihar, India

Located within Rajasthan and Uttar Pradesh, India an INR 21.5 million 
roadway project aims at developing the Dholpur-Uncha-Nagla corridor 
section as a newly declared national highway, providing two traffic lanes 
with paved shoulders. The total length of the corridor is 77.9 kilometers 
with existing bridges and culverts. Upon completion, the project will 
improve connectivity within the country to help achieve rapid, sustainable 
economic development. 

The project team used MicroStation to model and propose a unique 
conceptual design. With the application, Accrete Consulting Engineering 
developed a sharp, curved trumpet loop at the junction. The innovative 
design solution diverted traffic paths for smoother, more evenly distributed 
vehicular flow. Project Playbook: MicroStation

Accrete Consulting Engineers Pvt. Ltd.

Widening of Two-lane with Paved Shoulder, Ramp 
Lengths, and Loops of Trumpet Interchange at Junction 
with NH3 in the State of Rajasthan/Uttar Pradesh 
Uncha Nagla to Dholpur, Rajasthan and Uttar Pradesh, India

Going Digital: Advancements in ROADS AND HIGHWAYS
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The Florida Department of Transportation initiated the Northeast 203rd 
Street Intersection project to improve traffic operations and safety at an 
existing railroad crossing in Miami. The USD 35 million project included 
removing an existing vehicle and pedestrian railroad crossing, bridge 
works, and drainage improvements. AECOM performed engineering 
design services from the conceptual planning phase through final 
engineering design. Faced with site constraints, environmental issues, 
and infrastructure integration challenges, AECOM needed to streamline 
workflows and optimize design.

ProjectWise helped store, manage, and share thousands of project 
files in real time. Leveraging OpenRoads, OpenBridge, and LumenRT 
established digital context for the roadway improvements that 
reduced design time and enhanced production rates. The use of 
Bentley applications transformed project data into highly visual and 
virtual sets used for stakeholder engagement and design reviews. 
Project Playbook: ContextCapture, iModelHub, LumenRT, MicroStation, 
OpenBridge, OpenRoads, ProjectWise, SYNCHRO

AECOM

NE 203rd St. Intersection Improvements
Miami, Florida, United States

Al Futtaim Logistics is developing a smart logistics facility, spanning 
650,000 square meters. The site has parking for over 28,000 vehicles 
and handles over 420,000 vehicle movements annually, presenting 
challenges in tracking vehicle status and location. To improve traceability 
and operational efficiency, the company sought to implement smart 
technology in the vehicle storage yard. The smart solution required a 
flexible conceptual site design application to capture individual parking 
location coordinates to an internal enterprise resource planning system.

SITEOPS helped design the yard layout and quickly model various 
configurations to optimize space. Bentley’s conceptual site design 
software generated an interoperable final design that was modified 
and exported into the ERP system. The file captures the desired location 
coordinates and can be integrated with radio frequency and intelligent 
tracking technology. Importing the design directly into the ERP system 
facilitates dynamic operational modifications, enabling the team to 
accommodate customer changes in one day compared to two weeks. 
Project Playbook: SITEOPS

Al Futtaim Logistics

Project Ensemble
Dubai and Kizad, Dubai and Abu Dhabi, United Arab Emirates
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Almondz Global Infra-Consultant is working on an India roadway project 
divided into two sections, with original lengths of 114.875 kilometers 
between Budhal and Mahore Gul (Section A) and an 11-kilometer 
artery from Mahore. Both roadway sections pass through unstable, 
hilly terrain that is susceptible to landslides along the highway stretch. 
To accommodate the site challenges, the project team needed a 
comprehensive civil engineering application.

The team surveyed the project site and used OpenRoads for conceptual 
design, resulting in realignment and shortening of Section A to 110.565 
kilometers in length. Using Bentley’s digital roadway application optimized 
roadway geometry, improving substandard curves and tunnel alignment, 
while streamlining the design process. The software provided the team 
with a more efficient design solution that met national standards.  
Project Playbook: OpenRoads

Almondz Global Infra-Consultant Limited
Budhal-Mahore-Gul to NHDL Specifications from 
Km 0.00 to Km 114.875 and an Artery from Mahore 
at Km 57.00 to Km 68.00 in 31 BRTF Area under 
Project Sampark in J&K State
Budhal and Mahore, Jammu and Kashmir, India

This 134-kilometer-long highway is being designed as a sustainable, 
green roadway to supplement the highway network and improve 
regional transportation. Anhui Transport Consulting & Design 
Institute is responsible for preliminary design and construction 
drawings. The estimated CNY 10.5 billion project required the team 
to coordinate farmland and ecological protection and meet the digital 
application requirements. 

The team used ContextCapture to process images of the highway project 
site into a reality mesh. Using OpenRoads Designer, OpenBridge Modeler, 
and MicroStation the team created 3D digital models to streamline 
workflows, improve work efficiency, and reduce design errors. Bentley 
applications facilitated real-time design reviews and accurate modeling, 
resulting in identifying and resolving 285 issues. The collaborative design 
and digital twin concept achieved digital deliverables, providing the 
foundation for data-driven management and realizing full lifecycle BIM 
application. Project Playbook: ContextCapture, LumenRT, MicroStation, 
OpenBridge, OpenRoads, ProjectWise

Anhui Transport Consulting & Design Institute 

Section between Hefei and Zongyang of the National 
Highway from Dezhou to Shangrao 
Hefei, Liu’an, Chucheng, Tongcheng, and Zongyang; Anhui; China

Going Digital: Advancements in ROADS AND HIGHWAYS
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As part of the development for Sydney’s second international airport 
located in New South Wales, the Roads and Maritime Services, in 
conjunction with the Australian government, initiated an AUD 1.8 billion 
project to construct the M12 Motorway. The 16-kilometer-long highway 
will provide direct access to the newly proposed Western Sydney Airport, 
decreasing road congestion and travel times. Arcadis was retained as part 
of a joint venture to provide conceptual designs and an environmental 
impact statement.  

ProjectWise was used as the central data-sharing platform and 
OpenRoads Designer to perform road design and modeling. Working 
in a connected data environment streamlined workflows to accelerate 
modeling time, ensure accurate and real-time data sharing, and minimize 
rework. Arcadis rapidly developed multiple conceptual design options 
and reduced time and costs to produce the digital design and engineering 
deliverables. Bentley’s interoperable applications allowed for data 
extraction and integration with the client’s asset management system. 
Project Playbook: LumenRT, MicroStation, OpenRoads, ProjectWise

Arcadis

M12 Motorway Concept Design
Sydney, New South Wales, Australia

Spanish electric utility company Iberdrola commissioned Arup to help 
construct its new campus, including a parking lot with 381 parking spaces. 
The development is 14.6 hectares, of which 1.6 hectares will be the 
parking facility. Bordered by a protected channel amid sloping topography, 
the parking lot needed to minimize its visual impact on the surrounding 
area. To optimize available space and minimize land movement, Arup 
required integrated modeling applications that would coordinate roadway 
and drainage works and enhanced conceptual design. 

The team used OpenRoads and OpenFlows to develop two conceptual 
designs, including estimates of earthworks volumes and proposed 
drainage systems. Arup imported 3D models into LumenRT to create 
renderings and visualizations for the Department of Environment, 
optimizing understanding of design intent and approval for the alternative 
with the least environmental impact. Bentley applications saved 30% in 
costs and shortened modeling and analysis time to produce two design 
alternatives. Project Playbook: LumenRT, MicroStation, OpenRoads, 
OpenFlows SewerGEMS, OpenFlows WaterGEMS

Arup Madrid

Iberdrola Parking Campus Executive Project
San Agustín de Guadalix, Madrid, Spain 
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Located in northeastern Turkey, the Yusufeli Dam, the seventh tallest in 
the world, includes a complicated roadway system. ATAC Engineering, 
Consultancy, Construction, Mining Industry and Trading was tasked with 
participating in a TRY 5.338 million road design that required delivering a 
digital terrain model, 3D corridor design, and an interdiscipline, aggregate 
model for the roadway infrastructure. The project team sought integrated 
design technology to meet all deliverables within a single platform. 

The team used OpenRoads and MicroStation to simultaneously model 
the terrain and roadway corridor and integrate large data files in 
different formats. Bentley’s interoperable, digital 3D design applications 
eliminated the need for file conversion and reduced design time from 
eight to four hours per day, saving 50% in associated resource costs. 
The solution facilitated automatic extraction of material quantities 
directly from the 3D models, accelerating accurate production 
of bills of quantity, compared to previous manual calculations. 
Project Playbook: MicroStation, OpenRoads

ATAC Engineering, Consultancy Construction, 
Mining Industry and Trading Limited Company

Yusufeli Dam Roads Survey and Project 
Consulting Service Procurement Work
Yusufeli, Artvin, Turkey

As part of the 20Connect initiative, the SH20B short-term improvement 
project was initiated to address urgent needs to alleviate traffic congestion 
and provide better access to Auckland Airport. The NZD 76 million project 
includes early construction of transit lanes and a pedestrian path from 
the airport to Puhinui. NZ Transport Agency retained Aurecon to provide 
detailed design and issue construction drawings. 

OpenRoads helped with 3D modeling of the roads and utilities, integrating 
laser scanned point clouds to create an accurate visualization of the 
design within existing conditions. Leveraging ProjectWise and Bentley’s 
interoperable civil modeling software within a connected data environment 
enabled seamless coordination with third-party models and designs, 
improving multidiscipline collaboration and resulting in early detection 
of clashes and design issues. LumenRT produced realistic animated 
visualizations that enhanced client interaction. Bentley’s applications 
streamlined workflows and provided digital context that optimized and 
industrialized project delivery. Project Playbook: LumenRT, MicroStation, 
OpenRoads, ProjectWise

Aurecon

SH20B Short-term Improvement Project
Auckland, North Island, New Zealand
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To ensure safety, alleviate congestion, and improve access to the 
Luzerne County Community College, the Pennsylvania Department of 
Transportation initiated construction of a 2.5-mile new alignment with six 
roundabouts, which is expected to divert traffic from the existing two-
lane rural road. Borton-Lawson was retained to manage this South Valley 
Parkway project from planning and feasibility, through construction. The 
organization needed to design a complex drainage network and develop 
multiple roadway surfaces along the corridor and roundabouts.

The project team used OpenRoads and OpenFlows to accurately depict all 
aspects of the drainage network and determine optimal surface materials 
for the proposed roadway profile. Using Bentley’s open modeling 
environment enabled the company to provide an accurate bid package 
that was 2.43% lower than the lowest bidding contractor. The digital 
design solution saved 1,720 resource hours and reduced design time to 
save USD 181,000 in engineering costs and deliver the project six months 
ahead of schedule. Project Playbook: MicroStation, OpenCities Map, 
OpenFlows, OpenRoads, SYNCHRO

Borton-Lawson

South Valley Parkway
Nanticoke, Pennsylvania, United States

To improve traffic between Dubai and Al Ain, CDM Smith studied the 
existing six-lane, 67-kilometer highway linking the two cities, determining 
that renovations should be completed in two phases. This USD 340 million 
contract is part of the first phase of roadway works along a 5-kilometer 
stretch intersecting three major highways. The design concept includes 
widening the expressway to 12 lanes and introducing two free-flow 
interchanges at highway intersections. CDM Smith’s multidiscipline team 
needed to avoid impact with existing utilities and a tight timeline.

OpenRoads helped to model and evaluate different design scenarios 
and OpenFlows SewerGEMS was used to integrate storm water designs 
to resolve drainage issues. Working in a connected data environment 
facilitated collaborative design, minimizing rework to meet the project 
schedule and allocated budget. LumenRT provided vivid visual renderings 
to communicate design intent. Bentley applications saved more 
than 50% in design hours and significant resources to deliver a cost-
effective design. Project Playbook: LumenRT, MicroStation, OpenRoads, 
OpenFlows SewerGEMS

CDM Smith Inc.

Improvement of Dubai-Al Ain Road (Contract 1)
Dubai, United Arab Emirates
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An estimated CNY 6.6 billion roadway reconstruction is part of Changchun 
city’s rapid development. The main line is a bidirectional, eight-lane 
expressway, spanning 12.623 kilometers with two viaducts and two 
interchanges. Changchun Jiayne Group is responsible for designing the 
network located at the edge of the city with complicated site conditions 
amid a multidiscipline project team.

ProjectWise provided a single source of truth to achieve collaborative BIM 
design, improving communication and work efficiency. ContextCapture 
helped generate a 3D reality model of the existing site, saving more than 
80% in time and costs. Using MicroStation, OpenBridge, and OpenRoads 
for parametric modeling facilitated accurate engineering quantity 
statistics and collision detection, identifying and resolving more than 
10 design problems. Leveraging Bentley’s 3D digital visualization and 
BIM applications within the connected data environment streamlined 
workflows to reduce reporting and decision-making time by more 
than 50%. Project Playbook: ContextCapture, LumenRT, MicroStation, 
Navigator, OpenBridge, OpenBuildings Designer, OpenRoads, ProjectWise

Changchun Jiayne Group, Co., Ltd.
Renmin Street Exit Reconstruction Project of 
Fusong-Changchun Expressway (Eight-lane 
Reconstruction of Yingchengzi-Changchun Section 
of Fushuang Expressway) 
Changchun, Jilin, China

The 97-kilometer corridor of the Duyun-Shangri-La Expressway connects 
10 expressways that will promote economic development and reduce 
poverty. The expressway is 71% bridges and tunnels in an earthquake-
prone area with complex site constraints. China Engineering Consultants 
Corporation (CECC) is the general contractor for this CNY 18.692 billion 
project. To accommodate the challenges and overcome inefficiencies of 
2D design, CECC established an open, connected data environment.

ProjectWise provided the collaborative design platform for data 
management, real-time information sharing, and model updates 
that improved efficiency and shortened the design cycle. Descartes 
and LumenRT helped accurately visualize difficult areas and 
demonstrate design feasibility. OpenRoads and Navigator identified 
and resolved numerous errors to save CNY 10 million, accelerating 
and improving construction processes. Bentley applications reduced 
overall design time by one month and management costs by 30%. 
Project Playbook: Descartes, LumenRT, Navigator, OpenBuildings 
Designer, OpenRoads, ProjectWise

China Highway Engineering Consultants Corporation 

Shouwang-Hongshan Section of G7611 
Duyun-Shangri-La Expressway
Zhaotong, Yunnan, China
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The Illinois Kane County Division of Transportation initiated a USD 5.3 
million project to improve two high-volume roadway intersections. 
Christopher B. Burke Engineering (CBBE) sought to produce a cost-effective 
design proposal. The project required that traffic flow be maintained 
and that alternative modes of nonvehicular transport be addressed and 
ADA compliant. CBBE also needed to obtain community and stakeholder 
approval and create an accurate 3D representation of the existing site.

ContextCapture, LumenRT, OpenRoads, and MicroStation helped design 
an optimal engineering solution within 10 days, ultimately saving 
approximately USD 650,000. Leveraging Bentley applications, CBBE 
generated various 3D model iterations for real-time effective evaluation. 
The team delivered a conceptual design that fit within the project 
footprint, eliminating the need for land acquisition to save approximately 
two years and associated costs. Using Bentley applications enabled 
CBBE to optimize design and visually demonstrate its winning proposal, 
accelerating consensus among stakeholders and the community by 30%.  
Project Playbook: ContextCapture, LumenRT, MicroStation, OpenRoads

Christopher B. Burke Engineering, Ltd.

Christopher B. Burke Engineering, Ltd. 
Delivers $650K in Savings to Kane County 
Using Bentley Innovations
Kane County, Illinois, United States

Serving more than 300 million people commuting between Nagpur and 
Mumbai, the six-lane Super Communication Expressway is approximately 
36 kilometers in length. It is India’s first roadway project designed for 
vehicles to travel at speeds of 150 kilometers per hour. CivilMantra 
Infracon is responsible for the detailed design and engineering services. 
To accommodate site challenges and design speed, the company initiated 
a 3D BIM methodology using civil modeling and analysis.

CivilMantra Infracon used OpenRoads to generate different design 
alternatives, simplifying the design process while ensuring compliance 
with local codes. Using the software automated previous manual 
calculations to quickly analyze and determine accurate material 
quantities. Working in a 3D digital platform eliminated rework to increase 
design efficiency and shorten the design schedule. Bentley’s BIM solution 
increased the organization’s return on investment, reducing resources and 
overall project costs. Project Playbook: OpenRoads

CivilMantra Infracon Pvt. Ltd.

Detailed Design Engineering Services for 
Construction of Access Controlled Nagpur-Mumbai 
Super Communication Expressway 
Nagpur to Mumbai, Maharashtra, India
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The Idaho Transportation Department (IDT) initiated an USD 55 million 
project as the last segment of a corridor-wide improvement to eliminate a 
remaining bottleneck along US-95. The project presented site constraints 
and alignment challenges. David Evans and Associates (DEA) led the 
consultant management and design, including four subcontractors and the 
IDT bridge design group. DEA needed to accommodate the engineering 
and coordination complexities, and the expedited 15-month schedule. 

ProjectWise was the central database for file sharing and communication 
with the client, and MicroStation and OpenRoads helped with 3D modeling 
and visualization. Working in an open, connected data environment 
streamlined workflows and information sharing, industrializing project 
delivery to meet the accelerated timeline. OpenRoads automated 
complicated roadside modeling processes and enabled the team to 
deliver an optimal design alternative that saved USD 6 million. The 3D 
digital solution facilitated dynamic visualization to help accelerate public 
and client acceptance of design intent. Project Playbook: MicroStation, 
OpenRoads, ProjectWise, SYNCHRO

David Evans and Associates, Inc.

US-95, JCT SH-53 IC, UPRR Bridge, 
Garwood Road and Frontage Roads
Garwood, Idaho, United States 

To address predicted population increases in Hong Kong’s A20 area, 
the national government initiated a redevelopment project. The HKD 
100 million project includes widening and renovating existing roads and 
reconstructing underground utilities. Given the large project site and 
short two-year completion time, the team needed to optimize design and 
accelerate construction to meet the tight schedule. The team realized 
that it would need to implement integrated design applications to 
simultaneously facilitate roadway and utility infrastructure design.

The team used OpenBuildings Designer and OpenRoads to establish 
a connected data environment. This platform allowed the team to 
seamlessly integrate building, utility, and roadway modeling, as well 
as eliminate the need for data export or conversion. The connected 
data environment reduced design conflicts to shorten design 
time by 15%. Bentley’s interoperable 3D applications facilitated 
construction simulation and served as a digital deliverable to the 
government for lifecycle asset maintenance and management. 
Project Playbook: Navigator, OpenBuildings Designer, OpenRoads

Digital BIM Limited

Reconstruction of A20 Site
Hong Kong
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To improve Turkey’s energy, tourism, and trade transport networks, the 
Mersin-13 District Border State Highway project will connect eastern 
and western areas along the Anatolian Peninsula. Dolsar Engineering 
was responsible for delivering the final 16-kilometer section, making 
it compatible with existing routes and the surrounding environment. 
Located amid steep, sloping, and rocky topography, the TRY 11 billion 
project presented site and coordination challenges. Therefore, the team 
had to optimize design and facilitate collaboration with stakeholders 
and the public.

MicroStation, OpenRoads, and LumenRT helped model both existing 
and planned infrastructure, generate numerous design alternatives, and 
present accurate visualizations that enhanced design understanding. 
Working in a connected data environment streamlined workflows, 
reduced construction drawing errors, and limited on-site construction 
modifications to deliver the project 45 days early. Bentley applications 
reduced overall project costs by 25%. Project Playbook: LumenRT, 
MicroStation, OpenRoads

Dolsar Engineering Inc. Co.

Mersin-13 District Border State Highway Project
Silifke, Mersin, Turkey

An urban roadway project was initiated to reduce traffic congestion and 
improve accessibility in Badalona by connecting to one of Barcelona’s 
main roads. Dragados realized that building information modeling was 
required throughout design and execution to ensure digital delivery of a 3D 
model that could be used for maintenance and management in the future. 
The team faced challenges integrating with existing underground services 
and modifying the original geometry profile to avoid archaeological 
interferences, as well as high-voltage lines.

OpenRoads Designer and OpenBuildings Designer helped facilitate 
integrated modeling of the roadway amid the existing site and subsurface 
constraints. Bentley applications allowed the team to adapt the design 
to the existing conditions prior to execution and generate a 3D model 
in a single digital format for future infrastructure maintenance. The 
comprehensive solution facilitated accurate modeling and visualization 
of the roadway, improving information sharing and reducing errors to 
optimize construction. Project Playbook: LumenRT, OpenBuildings 
Designer, OpenRoads

Dragados S.A.

Calçada Lateral a la C-31 Sentit Barcelona 
del PK 212+650 AL 213+800 (Phase 1)
Badalona and Barcelona, Catalonia, Spain 
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Corridor H is an approximately 150-mile long highway that will connect 
central West Virginia and northern Virginia. E.L. Robinson Engineering 
(ELR) was retained to provide primary design services as part of the USD 
209 million design-build contract for a 7.6-mile section passing through 
the Monongahela National Forest. The project required roadway and 
drainage design, slope stability analysis, and foundation design and 
construction inspection for five bridges. Faced with sloping and rocky 
topography, ELR needed to optimize roadway geometry, project footprint, 
and bridge locations.

OpenRoads facilitated 3D terrain modeling to rapidly create a design 
template that could be utilized along the mountainous terrain. Bentley’s 
civil applications automated the generation of roadway slopes for optimal 
alignment within a reduced footprint. Utilizing the digital terrain model 
reduced earthworks and limited disturbance of the national forest. 
Working in a 3D visual environment provided real-world representation 
to reduce costs and maximize efficiencies. Project Playbook: LumenRT, 
MicroStation, OpenRoads

E.L. Robinson Engineering

Corridor H Design Build: Kerens to US 219 Connector
Randolph and Tucker Counties, West Virginia, United States

The National Highway Authority of India recently commissioned the 
Delhi Meerut Expressway project, which will reduce travel time between 
Dasna and Meerut in Uttar Pradesh, India. Proposed as a green alignment, 
the INR 10.87 billion highway spans 31.78 kilometers in length. G R 
Infraprojects was retained to provide detailed design and construction 
services for the roadway, including cloverleaf and trumpet interchanges 
and associated structures. 

The project team used OpenRoads for 3D modeling and geometric 
design of the entire length of the corridor and interchanges. Bentley’s 
civil engineering application facilitated accurate design and timely 
deliverables. Using the digital software solution saved significant 
design time and helped improve the organization’s return on investment. 
Project Playbook: MicroStation, OpenRoads

G R Infraprojects Limited

Construction of Highway Alignment with Cloverleaf 
and Trumpet Interchanges at Km 31+330 and 59+777 
and Associated Structures of Delhi Meerut Expressway 
Meerut, Uttar Pradesh, India
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The National Highway & Infrastructure Development Corporation 
initiated the Imphal-Moreh project in Manipur, India. Proposed as 
a two-lane alignment, the INR 4.57 billion highway spans 45.68 
kilometers in length, with more than 35 kilometers passing through 
rolling and hilly terrain. G R Infraprojects was retained to provide 
detailed design and construction services for the roadway, interchanges, 
and associated structures. 

OpenRoads was used for 3D modeling and geometric design of the 
entire length of the corridor, including interchanges. Bentley’s civil 
engineering applications simplified and accelerated the design process. 
Using the digital software solution facilitated accurate design and timely 
deliverables, reducing errors to help improve the company’s overall return 
on investment. Project Playbook: MicroStation, OpenRoads

G R Infraprojects Limited

Two-laning of the Imphal-Moreh Section of NH 39 
350.00 Km to 395.68 Km in Manipur on EPC Mode
Imphal, Manipur, India

The 119.4-kilometer-long expressway from Du’an to Bama in the 
Guangxi region of China has a 47.9% bridge to tunnel ratio. Guangxi 
Communications Design Group is responsible for design, overall 
coordination, and construction management support. Traversing 
mountainous, hilly areas, the CNY 16.7 billion project presents complex 
terrain constraints, technical difficulties, and coordination challenges. 

ContextCapture enabled the team to build a reality mesh, saving 12 days 
compared to traditional survey and mapping methods. Using OpenRoads, 
OpenBridge, and ProStructures for 3D modeling optimized construction 
planning, reducing building demolition by 1,200 square meters. Parametric 
modeling features reduced design errors, avoided rework, and improved 
design efficiency by 200%, saving 60 working days. Working in an 
open, connected data environment using ProjectWise ensured seamless 
integration of all models and improved collaboration to save over CNY 
400,000 in coordination costs. Project Playbook: ContextCapture, 
Descartes, iModelHub, LumenRT, MicroStation, Navigator, OpenBridge, 
OpenPlant, OpenRoads, ProjectWise, ProStructures, RM Bridge

Guangxi Communications Design Group, Co. Ltd.

Expressway from Du’an to Bama
Du’an, Dahua, and Bama Counties; Guangxi Zhuang 
Autonomous Region; China
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An urban network design project, Storskogen includes 13 roads totaling 
approximately 6 kilometers. iCRC Sweden Civils was responsible for 
designing the roadway corridor and utility network, which required 
significant earthworks analysis. The project challenges included 
underground utilities that lied at varying depths along the roadway 
corridor, making it difficult to align the design of the utilities with the 
road. To resolve this challenge, the project team realized it would need to 
implement civil design and analysis technology.

The company used OpenRoads to model the profile of the utilities and 
design the utility corridor. Working in Bentley’s open modeling environment 
allowed the project team to accurately calculate cut-and-fill volumes to 
accommodate the varying depths of the utilities and achieve an optimal 
design for the utility corridor. The software’s automated features saved 
significant time and costs, reducing ditch design time for the utilities from 
130 hours to 30 hours. Project Playbook: OpenRoads

iCRC Sweden Civils

Storskogen Street Design
Uppsala, Sweden

An INR 83.7 billion roadway project spans almost 13 kilometers through 
the city limits of Ludhiana in Punjab, India. The carriageway varies from 
four up to eight lane configurations along the route and consists of 
numerous bridges and ramps connecting at grade, and elevated highways. 
Faced with site challenges in crowded urban areas and connecting with 
existing roadway infrastructure, Indian Technocrat relied on 3D structural 
modeling applications.

OpenRoads was used to design the at-grade and elevated carriageways 
and ramps, and STAAD.Pro was used for bridge modeling and analysis. 
Bentley’s technology automated previously manual calculations and 
processes, as well as simplified and accelerated design changes. The 
digital modeling solution reduced time to deliver a cost-effective design 
that met standard specifications. Project Playbook: MicroStation, 
OpenRoads, STAAD

Indian Technocrat Limited
Construction of Partially Access Controlled 
Four-lane Elevated Highway between Samrala 
Chowk to Ludhiana Municipal Limit of NH in the 
State of Punjab on Hybrid Annuity Mode
Ludhiana, Punjab, India
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A USD 380.57 million roadway reconstruction project is being initiated 
to renovate the deteriorating sections of a junction road in Tanzania 
to improve transportation services and facilitate economic growth in 
four regions. The existing road is 333.69 kilometers in length with 304 
junctions running through terrain that varies from flat to rolling and hilly 
topography. To accommodate the site conditions, minimize impact to 
highly populated villages with buildings along the route, and develop a 
cost-effective and sustainable design, the Intercontinental Consultant 
and Technocrats relied on digital roadway design capabilities.

The team used OpenRoads to establish digital workflows. The civil 
engineering application synchronized design and facilitated systematic 
planning. By using OpenRoads, the project team simplified modeling and 
analysis, enabling the organization to resolve issues in critical locations 
along the network and optimize design. Project Playbook: OpenRoads

Intercontinental Consultant and Technocrats Pvt. Ltd. 
Consultancy Services for a Feasibility Study, 
Environmental, and Social Impact Assessment to 
Upgrade the Kolandoto – Lalago – Mwanhuzi – Oldean 
B Junction Road to Bitumen Standard, Tanzania 
Kolandoto, Shinyanga, Tanzania

As a part of Yanji-Changchun Expressway, the Dapu Chaiye-Yandangshan 
Section Expressway, estimated to cost CNY 147 million, will improve the 
national expressway network, strengthen interprovincial traffic links, and 
increase regional economic development. Jilin Traffic Planning and Design 
Institute was the main project designer and wanted to avoid large-scale 
demolition and make the interchange fit with the surrounding terrain.

The project team used a T-type interchange scheme to make full use of 
the river shape and avoid interference with the riverway. ContextCapture 
was used to develop a reality mesh of the site, OpenRoads modeled 
the nearby roadways, and OpenBridge modeled the bridge designs. 
LumenRT provided a realistic simulation to optimize the design, improving 
decision-making. Bentley applications quickly created a 3D model and 
improved the design quality, controlling the amount of demolition and 
impact on the surrounding environment. The project is on track for a 
2024 completion date. Project Playbook: ContextCapture, LumenRT, 
OpenBridge, OpenRoads

Jilin Traffic Planning and Design Institute

Dapu Chahiye-Yandangshan Section 
Expressway – Jiapigou Interchange
Huadian, Jilin, China
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To create a freeway link between major interstates and provide 
better access to inner-city Durham, the North Carolina Department of 
Transportation initiated the Durham East End Connector project. The 
141.95 million project features four interchanges along just over 2 miles 
of roadway, and 12 bridges that are tightly constrained by environmental, 
economic, and community concerns. MA Engineering Consultants was 
also required to effectively demonstrate the project’s impact on the 
local community.

The company designed the entire roadway project in MicroStation and 
used the 3D model to evaluate various impacts to the environment, 
local businesses, and residences. The model helped optimize design, 
minimizing impact in the area while providing a safe and efficient 
highway. Integrating LumenRT produced an accurate visualization of the 
project for the public. MA Engineering Consultants established a virtual 
digital representation of the project, enhancing community understanding 
of its impact to finally move from a conceptualization that began over 50 
years ago to construction. Project Playbook: LumenRT, MicroStation

MA Engineering Consultants 

NCDOT U-0071 Durham East End Connector 
Durham, North Carolina, United States 

Located in El Paso, Texas, the I-10 Connector will improve accessibility 
and mobility from I-10 to Loop 375 and minimize traffic congestion leading 
to the Bridge of the Americas (BOTA) Port of Entry. The USD 100 million 
project has a school along the route that required the BOTA remain open 
during construction. Mesa Integrated Solutions was tasked with meeting 
these goals, as well as optimizing communication with the client, 
stakeholders, and the public. 

The team used OpenRoads to create 3D models of existing and proposed 
freeway infrastructure. Using LumenRT to import models and generate 
animated renderings and live cubes provided a realistic visualization to 
enhance communication and decision-making for stakeholders and the 
public. ProjectWise streamlined workflows, facilitated real-time data 
exchange, and helped provide digital deliverables to the client. The 
project team reduced conceptual design from days to hours and identified 
and resolved issues prior to construction, reducing costs and rework.
Project Playbook: LumenRT, OpenRoads, ProjectWise

Mesa Integrated Solutions

I-10 Connector Project El Paso
El Paso, Texas, United States 
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National Highway Authority of India is upgrading some of its existing roads 
to six-lane configurations. The renovation includes reconstructing the 
31.3-kilometer roadway connecting East Delhi to the Eastern Peripheral 
Expressway in Uttar Pradesh. To alleviate traffic congestion in certain 
areas along the roadway, the project team proposed elevating 60% to 
65% of the corridor length, keeping the remaining portion at grade level. 

MicroSharp Software Technologies used Bentley’s 3D modeling 
technology, including OpenRoads, RM Bridge, and STAAD, to perform a 
feasibility study. Using these integrated design and analysis applications 
allowed the team to explore numerous design alternatives to define a 
viable solution. Upon completion, the new road will establish smooth 
transport for commercial goods and link important settlements. 
Project Playbook: OpenRoads, RM Bridge, STAAD

MicroSharp Software Technologies 
Construction of Six-lane Access Controlled 
Highway Starting from Akshardham NH-9 
(Old NH-24) Junction to EPE Near Khekada 
(Kilometer 0+000 to Kilometer 31+200)
Delhi and Uttar Pradesh, India

National Highway Authority of India is upgrading some of its existing 
national highways to four-lane elevated configurations. The renovation 
includes reconstructing roadway sections totaling a length of 9.7 
kilometers in Lucknow, Uttar Pradesh. To alleviate traffic congestion and 
control highway access along each of the sections, MicroSharp Software 
Technologies proposed elevating portions of the corridors. 

The project team used OpenRoads, RM Bridge, and STAAD to perform a 
feasibility study. Using the integrated design and analysis capabilities of 
Bentley’s 3D modeling technology allowed the team to explore numerous 
design alternatives to define a viable solution. Upon completion, the new 
roads will improve commercial transport and have significant influence on 
Lucknow. Project Playbook: OpenRoads, RM Bridge, STAAD

MicroSharp Software Technologies 

Consultancy Services for a Feasibility Study 
and Preparation of DPR for Total Length 
9.000-kilometer Elevated Corridors
Lucknow, Uttar Pradesh, India
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City road passports contain technical characteristics and parameters 
of road construction to facilitate roadway works decisions, improving 
urban management and development. The city of Chelyabinsk initiated 
an RUB 80 million project to create passports for city roads, totaling a 
length of 1,100 kilometers. OOO Uraldorproekt carried out the project, 
requiring digitalization and processing of large amounts of data within 
a short timeframe to ensure completion prior to the start of the region’s 
construction season. 

The team used MicroStation and OpenRoads to process and display 
17.6 billion data points captured through laser scanning, equivalent to 
one terabyte of disk space. The applications facilitated development 
and integration of the company’s module to add artificial intelligence 
for accurate data and monitoring conditions along roadways. The 
Bentley-based technology solution fully digitalized the passport process, 
reducing specialist resources from 30 to 10, and shortening the project 
schedule by 50% to meet the preconstruction season delivery time. 
Project Playbook: MicroStation, OpenRoads

OOO Uraldorproekt

Automatic Recognition of Road Infrastructure 
and Creation of Road Passports
Chelyabinsk, Russia

Located 20 kilometers southwest of Abu Dhabi in the United Arab 
Emirates, Baniyas is part of a master revitalization plan to accommodate 
future residents in the region that includes establishing a direct 
connection between East and West Baniyas. Parsons was commissioned 
to redesign the Baniyas interchange to provide that connectivity. Faced 
with maintaining traffic in the area and a tight timeline, the company 
established a connected data environment to optimize conceptual design 
and project coordination.

Working with ProjectWise as a single source of truth enabled Parsons 
to timely complete, submit, and receive approval from the Abu Dhabi 
Department of Transportation for the conceptual design, proposing an 
elevated single point urban interchange. Using Bentley’s modeling and 
analysis applications streamlined workflows and accelerated design 
production. The integrated digital solution advanced data sharing and 
information exchange among the multidiscipline team to achieve a fully 
collaborative 3D design process. Project Playbook: ProjectWise

Parsons International Limited

Project Management Consultancy Two – 
Interchange to Link East-West Baniyas
Abu Dhabi, United Arab Emirates
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Part of Indonesia’s national strategic projects, the Pekanbaru-Padang 
Highway is a 254.8-kilometer toll road that is expected to increase 
economic activities. PT. Wijaya Karya (WIKA) is the contractor responsible 
for a 56-kilometer section. The large, landslide-prone construction area 
presented site challenges that required voluminous, costly earthworks, 
significantly affecting the construction budget. Therefore, WIKA needed 
to determine an alternative and cost-effective solution. 

ContextCapture helped rapidly generate a reality mesh from survey 
data of the complex topography, while gINT and PLAXIS were used to 
perform calculations for reference cut-and-fill volumes. OpenRoads and 
OpenBridge facilitated accurate 3D modeling to optimize road alignment 
and bridge geometry, which, fully integrated with LumenRT, helped 
create a realistic visualization. WIKA was able to timely review the 
earthworks calculations, saving INR 1 trillion in cut-and-fill volumes and 
20% in overall construction costs. Project Playbook: ContextCapture, 
gINT, LEAP, LumenRT, Navigator, OpenBridge, PLAXIS, OpenRoads, 
ProStructures, RM Bridge

PT. Wijaya Karya (Persero) Tbk.

Design and Digital Construction of the 
Padang-Pekanbaru Highways Project 
Section Bankinang-Padang
Pekanbaru, Riau, Indonesia

Located in Sadang, Indonesia the Jakarta-Cikampek Selatan Paket 3 
highway project is a 28-kilometer-long corridor that includes a balanced 
cantilever and prestressed concrete bridge structure. The USD 210 million 
initiative is intended to alleviate congestion along the Jakarta-Cikampek 
toll road and accelerate Indonesia’s economic growth. The project team 
needed to connect the Sadang junction with existing infrastructure, which 
requires replacing two ramps with one new ramp. 

WIKA used ContextCapture, OpenRoads, OpenBridge, and LumenRT to 
accelerate the survey and design process. Working with a digital version 
of the project saved significant costs. Bentley applications optimized 
conceptioneering, enabling the team to perform collision detection to 
identify and resolve clashes prior to construction. The interoperable 
digital solution automated previously manual methods—reducing 
errors and resource hours—and generated accurate earthworks volume 
calculations, optimizing data application to industrialize production 
and project delivery. Project Playbook: ContextCapture, LumenRT, 
OpenBridge, OpenBuildings, OpenRoads

PT. Wijaya Karya (Persero) Tbk.

Jakarta-Cikampek Selatan II Paket 3
Purwakarta, Jawa Barat, Indonesia 
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Opus International Malaysia retained Reveron Consultants to create a 
risk management report for a 3-kilometer section of C3 Highway. Reveron 
Consultants was required to demonstrate the viability of using the latest 
digital technology for asset management of infrastructure and built 
environments. The project team relied on 3D BIM and reality modeling 
applications to deliver the MYR 350 million project.

The team generated a reality model of the highway infrastructure, 
using OpenRoads Designer and LumenRT for model refinement and 
visual renderings. The interoperability of Bentley technology facilitated 
seamless integration with the 3D model created using third-party CAD 
software. Using Bentley applications to conduct the assessment and 
create the risk management report improved productivity and design 
efficiency with fewer resources, while reducing costs and shortening the 
project schedule. Project Playbook: LumenRT, OpenRoads

Reveron Consulting, Sdn. Bhd.

Opus International Malaysia Berhad C3 Highway
Petaling Jaya, Selangor Darul Ehsan, Malaysia

The government of Guyana, Ministry of Public Infrastructure appointed 
RITES Limited as design consultant to prepare a detailed project report 
to construct the East Bank-East Coast Road Linage in Georgetown, 
Guyana. The USD 175 million roadway project would provide a bypass for 
the capital city and cater to further expansion and connectivity with the 
international airport. Located on deserted sugar fields with abandoned 
irrigation canals, the project presented engineering survey and design 
challenges that required comprehensive modeling applications.

The company used OpenRoads to model six different proposals. Using the 
civil roadway application facilitated accurate 3D modeling of the roadway 
cross-section, optimized earthworks for embankments, and allowed bills 
of quantities to be extracted automatically from the model. The project 
team was able to design the roadway as envisioned with accurate volumes 
of construction materials in minimal time, as well as visually demonstrate 
the as-built cross sections as part of the detailed project report. 
Project Playbook: OpenRoads, STAAD

RITES Limited

Preparation of DPR for Construction of 4 Laning 
of East Coast (Ogle) to East Bank (Diamond) 
Road Linkage in Georgetown, Guyana 
Georgetown, Guyana
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Situated in the southeast of Jammu and Kashmir, a proposed 
78.044-kilometer road will significantly influence the area, specifically 
in the districts of Kathua and Udhampur. Along the entire length, the 
carriageway varies in width between 3.5 meters and 12 meters, with 
shoulder variances on both sides ranging between 0.5 meters and 2 meters 
wide. To accommodate these roadway variables and optimize design, the 
project team chose a comprehensive civil engineering application.

Rodic Consultants used OpenRoads for conceptual modeling to 
improve design accuracy, efficiency, and quality of deliverables. 
Bentley’s digital roadway technology reduced resource hours to 
save time and costs to deliver the estimated INR 43.7 million project. 
Project Playbook: OpenRoads

Rodic Consultants

Chailoo-Singhpur Vailoo Road & Tunnel 
Vailoo, Jammu and Kashmir, India 

To alleviate congestion, reduce crashes, and improve long-term mobility 
at the intersection of US 290 and SH 71, the Texas Department of 
Transportation initiated the Oak Hill project. Rodriguez Transportation 
Group (RTG) launched an environmental study to propose a design 
solution that alleviates congestion with minimal environmental impact. 
To communicate the design intent to the public, RTG created a 3D model 
of one of the design alternatives.

RTG used ProjectWise to facilitate communication and file sharing within 
the company and subcontractors, revolutionizing data management 
capability. OpenRoads improved design review and efficiencies, resulting 
in significant cost savings and reducing design time by 10 months. 
LumenRT reduced rendering and environmental modeling by more than 
six months, and its interoperable animation video is featured on multiple 
websites and media outlets. Bentley applications provided an accurate 
visual model and virtual reality experience for the public and stakeholders 
to understand and approve the project. Project Playbook: Descartes, 
LumenRT, MicroStation, OpenRoads, ProjectWise

Rodriguez Transportation Group Corp.

US 290 and SH 71
Austin, Texas, United States



252

The First Coast Expressway will be northeast Florida’s 46-mile, high-speed 
toll highway, serving as a major connector for residents of Jacksonville 
and commuters. RS&H is responsible for the overall design, engineering, 
and construction of the long-lifecycle project, being constructed in six 
segments over 15 years. The USD 1.8 billion project includes 14 major 
interchanges, 83 bridges, and over 100 stormwater ponds.

The team used ProjectWise as the foundation for an open, connected 
data environment to manage more than 20,000 files and rapidly exchange 
information among over 100 engineers. OpenRoads served as the main 
3D modeling platform, dynamically linking multidiscipline designs for 
seamless analysis and real-time coordination of design changes in 
minutes. Bentley applications streamlined digital workflows to optimize 
decision-making and design the highway’s second segment within 
the compressed 18-month delivery schedule. With the final segments, 
RS&H is incorporating reality modeling and using LumenRT for graphics 
and renderings. Project Playbook: ContextCapture, gINT, LumenRT, 
MicroStation, Navigator, OpenBridge, OpenRoads, ProjectWise

RS&H

First Coast Expressway
Jacksonville, Florida, United States

Aligned with efforts to expand manufacturing and commercial services in 
the state of Gujarat, India the Dholera Special Investment Region is being 
established as a global manufacturing and trading hub. SAI-SYSTRA is the 
design consultant responsible for detailed design services for a proposed 
73-kilometer, complex roadway system. The INR 17.35 billion project 
required intricate integration of roadway infrastructure with underground 
utilities and power supply networks. 

The company established a connected data environment, integrating 
people, data, and processes, to deliver a 3D BIM model and optimize 
design. The application helped streamline multidiscipline design 
workflows to shorten review and approval cycles. Using the automated 
and iterative features in OpenRoads facilitated the design of the 
complex corridor and junctions, reducing resource hours by 40%. The 
applications resulted in zero design clashes and established a digital 
context for the project to support future smart city development. 
Project Playbook: MicroStation, OpenRoads, ProjectWise

SAI Consulting Engineers Pvt. Ltd. – A SYSTRA Group Company 
and Larsen & Toubro

Design and Construction of Roads for an Activation 
Area in Dholera Special Investment Region
Ahmedabad, Gujarat, India
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Developed as a strategic motorway link for the Algiers region, the Third 
Algiers Ring Road is expected to resolve traffic issues on existing routes in 
the area and allow urban communities to be connected. Passing through 
difficult terrain with 23 interchanges, the project presents site constraints 
that limit route alternatives. To accommodate the site challenges and 
meet the allotted two-day timeframe to design each interchange, the 
project team required an open modeling and analysis environment.

Using airborne LiDAR scanning and OpenRoads, the team quickly 
created an accurate digital terrain model and designed the motorway 
and interchanges. The automated features in Bentley’s civil engineering 
applications simplified design layout, enabling the team to meet the 
client’s tight deadlines while significantly reducing engineering costs. 
Project Playbook: MicroStation, OpenRoads 

SCET-TUNISIE

Study of the Third Algiers Ring Road
Algiers, Algeria

To alleviate severe congestion and establish a new intersection in 
Seoul, South Korea the city’s road planning team within the Safety and 
Management Department initiated structural improvements. Seoyoung 
Engineering is one of the organizations responsible for planning and 
conceptual design of a new 420-meter-long, single-lane access route. 
Located in a congested metropolitan area, the project presented a narrow 
footprint and conflicts among city residents, businesses, and stakeholders. 

OpenRoads helped the team model existing terrain and infrastructure, 
as well as generate numerous design alternatives for the new access 
route. Using accurate 3D models, the team could evaluate the suitability 
of the conceptual design plans for more informed decision-making. 
LumenRT provided an immersive virtual experience for the client and city 
stakeholders to better understand design intent and share their opinions 
to establish the optimal route and planning. The applications accelerated 
modeling time, improved design efficiency, and enhanced overall project 
execution. Project Playbook: LumenRT, MicroStation, OpenRoads

Seoyoung Engineering

Naebu Expressway (Wolgok IC) Structural 
Improvement, Draft and Final Design
Seoul, South Korea
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Khor Fakkan Road is an 89-kilometer highway that will link Sharjah and 
the eastern region of Khor Fakkan, shortening the drive between the cities 
from two hours to 45 minutes. The USD 1.65 billion project includes five 
tunnels and runs through mountainous terrain, requiring 7 million cubic 
meters of earthworks. Sharjah Road and Transport Authority relied on 
Bentley’s reality modeling and engineering software to deliver the project. 

The company used ContextCapture and OpenRoads to survey and 
design the project, saving time and minimizing risk during construction. 
Using Bentley’s integrated applications optimized design and 
construction planning, resulting in timely delivery within budget. The 
3D and reality modeling solution enabled a 30-kilometer section of 
the highway to be constructed in a record five-month time period. 
Project Playbook: ContextCapture, OpenRoads

Sharjah Road and Transport Authority

Khor Fakkan Road R1000
Sharjah, United Arab Emirates 

The city of Yingkou is planning a CNY 30 million project to reconstruct 
an old urban road, totaling more than 100 kilometers in length. The local 
design institute established a BIM methodology to design and deliver the 
project. Shenyang Nuodingshan Science and Technology worked with the 
design institute to help overcome various technical challenges. 

The project team used Bentley’s integrated 3D BIM and reality 
modeling applications to optimize conceptual design. OpenRoads 
Designer provided comprehensive visualization for road modeling, 
scheme comparison, and selection. Used in combination with 
ContextCapture and OpenBridge, Bentley’s digital solution facilitated 
real-time modeling in a connected data environment, streamlining 
workflows and efficiency to save time, resources, and costs.  
Project Playbook: ContextCapture, LumenRT, OpenBridge, OpenRail, 
OpenRoads, ProStructures

Shenyang Nuodingshan Science and Technology Co., Ltd.

Old Road Reconstruction Project 
in Yingkou City, Liaoning Province
Yingkou, Liaoning, China 
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The east grade-separated engineering of Yan’gang was initiated to 
accommodate the convergence of four high-speed roadways. The 
complex network runs 10.5 kilometers in length, including 10 new ramps, 
16 bridges, and eight tunnels and underpasses. Shenzhen Expressway 
Engineering Consultants is responsible for establishing a BIM methodology 
throughout the entire project lifecycle, and coordinating and managing the 
large volume of data, difficult construction works, and numerous design 
disciplines.

The team created a digital twin and analyzed several traffic relief and 
design schemes for an optimal design and construction plan. Bentley 
applications facilitated real-time collaboration and data access, identifying 
and proactively resolving over 60% of site problems to avoid construction 
delays. Using a digital twin, the team simulated virtual on-site construction 
to verify workflows and meet the 35-month construction schedule. Upon 
completion, the digital DNA can be seamlessly transmitted for complete 
lifecycle digital management. Project Playbook: ContextCapture, gINT, 
iModelHub, LumenRT, MicroStation, Navigator, OpenBridge, OpenRoads, 
Pointools, ProjectWise, ProStructures, SYNCHRO

Shenzhen Expressway Engineering Consultants Co., Ltd

Yan'gang East Interchange Project
Shenzhen, Guangdong, China

Located along the Taizi River in the city of Liaoyang, China this CNY 50 
million project runs 36.3 kilometers in length and is 10 meters wide. The 
project includes designing and constructing three new bridges. To deliver 
the project, Technician implemented 3D BIM and reality modeling. 

The project team used an unmanned aerial vehicle and ContextCapture 
to survey the site and generate a 3D reality model of the existing site 
in 10 days. Using OpenRoads for 3D modeling, the team completed the 
conceptual design within one day. Bentley’s integrated applications 
established digital context for the project, enabling the team to reduce 
design time from 31 days, using traditional methods, to 11 days to 
deliver the conceptual designs. Project Playbook: ContextCapture, 
LumenRT, OpenRoads

Technician

Scheme Design of Road Management 
and Maintenance on the Left Bank of Taizi River
Liaoyang, Liaoning, China 
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Part of the Agra-Mumbai corridor located in Indore, India the Ganesh 
Ghat roadway section is a four-lane alignment. The roadway has steep 
downhill grades of more than 6%, which have been the cause of many 
accidents. To ensure safe traffic conditions for heavy commercial vehicles 
along the highly traveled corridor, an improvement project was initiated 
to reduce the severity of the grades. 

The Teckkonnect project team used OpenRoads for conceptual design 
and developed a 3D model, which helped the team determine that the 
optimal solution required to lengthen the roadway. Using Bentley’s digital 
roadway application, the team designed a proposed loop configuration 
that reduced the grades to within the safety limits. This new alignment 
is expected to reduce accidents along this part of the corridor.  
Project Playbook: OpenRoads

Teckkonnect 

Improvement of Ganesh Ghat (Indore-Khalghat)
Indore, Madhya Pradesh, India

Given the conditions along a four-mile section of Route 61 between 
Frackville and St. Clair, the Pennsylvania Department of Transportation 
initiated reconstruction of the roadway to ensure safety. The 
USD 65 million project includes two miles of divided, bifurcated 
highway lanes, slope stabilization, and installation of approximately 
1,100 feet of new retaining walls. Traffic Planning and Design 
performed the preliminary engineering, design, and construction, 
and created a video to effectively communicate the design proposal 
to the community.

The team used MicroStation, OpenRoads Designer, and LumenRT to model 
the roadway reconstruction and generate the video. The software helped 
display the proposed design within context and demonstrate the impact of 
the project on the community. OpenRoads Designer significantly reduced 
model production time, and the 3D model accelerated design review by 50%. 
The applications allowed the community to better understand the design 
concept and visualize modifications. Project Playbook: ContextCapture, 
LumenRT, MicroStation, OpenRoads, ProjectWise

Traffic Planning and Design, Inc.

SR 0061, Section 14M Corridor Improvement Project
Frackville to St. Clair, Pennsylvania, United States 
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Petro Chemical Park at Ambalamugal in Kochi, India intends to establish all 
modern facilities exclusive to the petrochemical industry. The project site 
consists of 490 acres of land close to a large refinery and other industrial 
units. Voyants Solutions was retained to prepare a detailed project 
report for the owner, requiring water and sewage system design and 
roadway modeling. 

The team used OpenFlows SewerGEMS to design a cost-efficient 
sewer system and OpenFlows WaterGEMS for hydraulic modeling. The 
automated features, dynamic modeling capabilities, and interoperability of 
OpenFlows accelerated design time and facilitated accurate analyses and 
design scenarios that could be integrated with third-party applications. 
Using OpenRoads optimized roadway geometry and eliminated rework. 
The applications shortened the design period by two months and realized 
an INR 5 million return on investment. Upon completion, the project is 
expected to bridge the gap between demand and supply of chemicals 
in India. Project Playbook: OpenFlows SewerGEMS, OpenFlows 
WaterGEMS, OpenRoads, STAAD

Voyants Solutions Private Limited

Detailed Project Report for Development 
of Petro Chemical Park at Ambalamugal
Kochi, Kerala, India

To reduce travel time, distance, and routing along three roadways in the 
northern part of Camp County in Harvard, Texas the Texas Department 
of Transportation initiated the State Loop 225, a two-lane rural highway 
project. Walter P Moore was the primary design consultant and engaged 
company offices from around the globe to address the engineering and 
technical challenges. The project team needed to overcome the rolling 
terrain and complex geometry.

The company used ProjectWise as the single source of truth for real-
time data access, information sharing, and file management, and 
OpenRoads for dynamic 3D modeling of the corridor. Working in an open, 
connected data environment streamlined digital workflows, increasing 
work efficiency among the globally dispersed team, reducing errors, and 
saving time. The applications facilitated conceptual and collaborative 
design and decision-making for drainage and roadway designs, rapidly 
accommodating design changes to reduce overall project delivery time.  
Project Playbook: LumenRT, MicroStation, OpenRoads, ProjectWise

Walter P Moore

State Loop 255 – New Construction, 
Reconstruction, and Realignment
Harvard, Texas, United States
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Aligned with an overall vision to revitalize the Richmond East Riverfront 
area, accommodate rapid growth, and improve accessibility, the city 
of Richmond initiated a multimodal streetscape improvement project. 
Whitman, Requardt & Associates (WRA) was responsible for design, 
execution, coordination, and construction management. The high-
profile project was subject to a compressed schedule, finite footprint, 
and concurrent construction of a nearby bridge replacement, requiring 
stakeholders’ approvals. WRA also needed to improve area mobility and 
connectivity while ensuring safe transport for all traffic.

WRA used MicroStation and OpenRoads to integrate the numerous 
design elements and reference files to accurately model the multimodal 
streetscape. Leveraging Bentley’s applications within an open, connected 
data environment streamlined workflows and facilitated coordinated 
design, optimizing communication and avoiding conflicts. The digital 
solution generated accurate material quantity estimates and realistic 
visualizations to better understand design intent and reduce the design 
approval process by 50%. Project Playbook: MicroStation, OpenRoads

Located in a low-middle mountainous area of Hanzhong, this section of 
the Shaanxi Provincial Expressway extends almost 50 kilometers in length, 
covering over 1.7 million square meters. The expressway includes 20 
bridges, 11 tunnels, and three interchanges. Xi’an Newview Technology 
was retained during the preliminary design stage to implement standard 
BIM processes throughout the project lifecycle. The team needed 
to overcome site constraints and unique bridge geometry amid an 
accelerated timeline to deliver the CNY 5.7 billion highway project. 

The team used MicroStation and OpenRoads to create the 3D models 
and perform construction simulation, improving modeling efficiency 
and accuracy, as well as facilitating off-site steel bridge prefabrication. 
Integrating the BIM model with GIS technology helped visualize and 
optimize the design scheme, saving approximately CNY 9.45 million. 
Bentley’s 3D digital technology provided a collaborative, visual 
engineering solution that resolved 233 potential conflicts, shortened 
the construction schedule by 54 days, and achieved full lifecycle BIM 
management. Project Playbook: LumenRT, MicroStation, OpenRoads
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Whitman, Requardt & Associates, LLP (WRA)

East Riverfront Transportation Improvement Project
Richmond, Virginia, United States 

Xi’an Newview Technology Co., Ltd.

Xixiang-Zhenba Section, Gucheng-Zhenba 
Line, Shaanxi Provincial Expressway 
Hanzhong, Shaanxi, China
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Gilbert, Arizona needed to widen an important intersection to alleviate 
traffic congestion. Before it could be widened however, Y.S. Mantri & 
Associates conducted a scoping evaluation to determine the optimum 
solution for the intersection. Once the team completed the evaluation, the 
team had to design the new intersection so that it would meet the needs 
of the community.

As a result of the study, the company widened the intersection, relocated 
a few utilities, and helped the town acquire additional right of way. The 
team used MicroStation and OpenRoads to perform traffic analysis and 
conceptual design, concluding that the intersection required additional 
north-south through capacity. The design eliminated the need to construct 
westbound or southbound right turn lanes to save approximately USD 
4 million in construction costs. Project Playbook: MicroStation, 
OpenRoads, ProjectWise

Y.S. Mantri & Associates, LLC 

Cooper Road and Elliot Road Widening
Gilbert, Arizona, United States 

Bentley’s OpenRoads and LumenRT 

provided the capabilities that our company 

needed to generate a reality model that 

helped with getting project approval from 

the public in the schematic phase.  

Marc Phan, Director of 3D Modeling and Design, 
Rodriguez Transportation Group, Inc

USER'S QUOTE
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RAM Concept provides a successful platform 
for analysis, design, and delivery that helps us 
achieve efficient designs in the most complex 
situations. We are committed to using RAM 
software in our concrete buildings. RAM provides 
flexibility to clearly and efficiently coordinate and 
communicate our design process and intent.

Diego Padilla Phillips, P.E., 
Associate Structural Engineer, WSP
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The projects in this 
category illustrate how 

technical innovations 
can provide quality 
high-rise buildings, 

bridges, manufacturing 
facilities, and other 
infrastructure. The 
applications used 
in these projects 

have improved 
structural workflows 

and enhanced the 
functional performance 
and delivery processes 
that reduce costs and 

maintain the schedule. 
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WSP

WSP Delivers Optimized Design for Complex Basement under Iconic Admiralty Arch  I  London, United Kingdom 

Prime Investors Capital is building a 96-room Waldorf Astoria hotel alongside London’s historic Admiralty Arch. The landmark is located on The Mall, which 
connects Buckingham Palace and Trafalgar Square. The Arch incorporates three archways accessing six levels and two basements. WSP is providing structural 
engineering for two new basements on either side of the Arch, below an existing road and above two London Underground tunnels. At an estimated GBP 20 
million, the basements will house a pool, spa, ballroom, and hotel services.

To conquer such a complex project in a congested area, it was critical for WSP to leverage geotechnical analysis to create a reliable structural solution. WSP 
completed the design using RAM, creating models for each construction stage. The team addressed the challenge of acoustically isolating the basements by 
designing a box-in-box system. WSP used PLAXIS to assess forces and stresses on the system and RAM to model an innovative structural solution. RAM saved 
25% of the structural design time, allowing WSP to complete the design phase one month ahead of schedule. Project Playbook: PLAXIS, RAM

Going Digital: Advancements in STRUCTURAL ENGINEERING



FINALISTFINALIST

263

Going Digital: Advancements in STRUCTURAL ENGINEERING

Renowned architecture firm Gustavo Penna e Associados recommended 
FG Consultoria Empresarial to complete the structural design of the 
Patrimonium headquarters in Lagoa da Prata, Minas Gerais, Brazil. The 
BRL 23 million building comprises 1,500 square meters on six floors, with 
expansive openings that reveal a vibrant interior. The goal was to fully 
integrate the structural design with the architectural model to achieve a 
safe, viable, and economical structural solution. 

FG Consultoria developed the entire project on a BIM platform, using 
Bentley’s RAM and STAAD software to integrate structural design with the 
architect’s Revit model. The designers created a bidirectional link between 
Revit and RAM Structural System for the beams, pillars, and concrete 
walls. The organization was able to use RAM for the retaining walls and the 
pre-stressed slab and STAAD for the foundation blocks and posts. The full 
range of software capabilities, along with a highly effective process, and 
seamless collaboration, reduced total project execution time by about 59%. 
Project Playbook: RAM, STAAD

FG Consultoria Empresarial

New Patrimonium Headquarters Done 
100% in BIM Structural Design
Lagoa da Prata, Minas Gerais, Brazil

The USD 160 million Dhirubhai Ambani International Convention & 
Exhibition Centre is an 8 million-square-foot complex that includes a 2,000-
seat theater, exhibition halls, high-end retail spaces, offices, and premium 
residences. Developed by Reliance Industries Ltd., the center will provide 
a world-class convention and exhibition venue in Mumbai, India. Sterling 
Engineering Consultancy Services was appointed as principal structural 
consultant for this project with a strict five-year timeline. 

The project team had to connect the structural steel superstructure 
to the reinforced concrete ground floor and substructure, and 
successfully transfer loads. Using RAM to design and detail the 
structural steel, Sterling Engineering reduced modeling time by 
three months, at a cost savings of USD 35,000. STAAD (RCDC) 
saved 15 months in design, detailing, and production time, saving 
USD 75,000. Overall, Sterling completed work on the CEC structure, 
residential, and commercial areas seven months ahead of schedule. 
Project Playbook: RAM, RCDC, STAAD

Sterling Engineering Consultancy Services Pvt. Ltd.

Dhirubhai Ambani International 
Convention & Exhibition Centre
Mumbai, Maharashtra, India



264

HPCL-Mittal Energy Limited (HMEL), a joint venture between Hindustan 
Petroleum Corporation Limited and Mittal Energy Investment, Singapore 
operates the Guru Gobind Singh Refinery in Bhatinda, Punjab, India. As 
part of an ambitious growth plan, HMEL is adding new facilities, including 
a demountable flare derrick. Abyssal Technologies was contracted to 
design the 140-meter-tall derrick.

This USD 5 million project had a tight, three-month timeline for detail 
design, including two levels of review. Abyssal Technologies used STAAD 
to quickly complete the engineering analysis, which enabled an early 
procurement process. STAAD helped the project team evaluate multiple 
concepts and leverage simulation techniques to confirm the design in the 
early stages of the project. The demountable flare derrick will be one of 
the tallest derricks in India. Project Playbook: STAAD

Abyssal Technologies

Demountable Flare Derrick Structure
Bhatinda, Punjab, India

Every 12 years, millions of Hindus come to Ujjain, India for Ujjain 
Simhastha, a religious gathering to worship the god Shiva. In preparation 
for the next event, the ancient temple Mangalnath underwent extensive 
renovation, which needed to be conducted without disrupting the daily 
worship. Improvements included proper ramps or stairs to accommodate 
the crowds. Amit Melani & Associates was tasked with helping complete 
the INR 85 million project.

Amit Melani & Associates performed structural design, to overcome 
serious challenges in the process. The hollow soil made laying foundations 
problematic, but the team devised zones where different solutions were 
applied, including raft, friction piles, and conventional footings. Using 
STAAD allowed the team to model the whole structure and analyze loads, 
saving time and cost. Project Playbook: STAAD

Amit Melani & Associates

Mangalnath Temple, Ujjain
Ujjain, Madhya Pradesh, India
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APL Apollo Tubes Limited is the largest producer of Electric Resistance 
Welded steel pipes and sections in India. The company has achieved a 
reputation as one of the lowest cost manufacturers by bringing in the latest 
technology to make optimum use of resources. For this INR 2.5 million 
project, APL Apollo needed to design and conduct analyses to achieve the 
architect's aesthetic vision for a unique tubular steel sculpture. 

STAAD allowed the project team to combine analytical and physical 
modeling, create physical models to enable digital workflows, and 
automatically generate analytical models. The application also helped 
manage bidirectional changes in the 3D models and automate the 
meshing process. The project team achieved accuracy in analysis 
and design by using STAAD. Bentley applications helped save the 
company 250 resource hours and reduce design costs by 15%. 
Project Playbook: STAAD

APL Apollo Tubes Limited

Tubular Sculpture
Mumbai, Maharashtra, India

Shelf Drilling owns and operates a fleet of 39 jack-up rigs in 12 countries. 
The organization wanted to install a new walkway between the helideck 
and fourth-level accommodation roof on one rig. This task required the 
team to analyze whether the proposed walkway could withstand the 
various loadings during rig operations. 

Aryatech Engineering Consultants FZE carried out the analysis using 
allowable stress design guidelines. The team also increased the 
stress by 33% to accommodate for all environmental/dynamic loading 
conditions. STAAD helped model the structure and calculate loading. 
The model analysis revealed that the walkway would be structurally 
adequate for carrying the loads imposed by various conditions, including 
rig motion caused during ocean tow. Special inputs were used to check 
the unsupported length of the walkway, which exceeded the allowable 
slenderness ratio for primary structures. Project Playbook: STAAD

Aryatech Engineering Consultants FZE

Helideck to Control Room Walkway
United Arab Emirates
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Shelf Drilling, an international jack-up contractor, modified the shaker 
house on a rig so that it could install new equipment. The project involved 
adding a removable platform to provide access to existing equipment on 
the shaker house roof. Aryatech Engineering Consultants FZE was tasked 
with checking the structure for its ability to withstand the weight of the 
new equipment and removable platform. The structure also needed to be 
checked under ocean tow conditions.

The project team used STAAD to model the existing shaker house, 
calculate loads, and perform structural analysis. Using STAAD, Aryatech 
created dynamic conditions for modeling. The shaker house was found to 
be structurally adequate to carry the loads imposed by the new equipment, 
removable platform, and ocean tow. Bentley applications accelerated 
analysis and shortened the schedule. Project Playbook: STAAD

Aryatech Engineering Consultants FZE

Shaker House Modification Analysis 
Dubai, United Arab Emirates

A property of Capital Projects by the government of Madhya Pradesh, 
India Prakash Taran Pushkar is a popular public swimming pool that hosts 
national and international events. Erecting a canopy for the spectator 
stand was particularly challenging due to the predominant winds. An 
initial proposal for this INR 5 million project recommended using columnar 
supports that would overcome extreme bending moments. 

Ashok Manhar & Associates proposed a better alternative that used 
cantilevers to provide unobstructed views and visitor movement in the 
stands. The project team designed the steel structure using STAAD to 
ensure that it would withstand wind, bending moments, and a tendency 
of the back-end columns to overturn. The design provided an aesthetic 
and practical solution. Project Playbook: STAAD

Ashok Manhar & Associates

Prakash Taran Pushkar
Bhopal, Madhya Pradesh, India
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The INR 30 million Charukarn Building developed by Charukarn Buildcom 
is a 20-meter-high residential building with four flats, one on each of 
the four floors, and basement parking. Located in a high seismic zone of 
Siliguri, West Bengal, India the project demanded special consideration 
of wind loadings to meet safety requirements. Avijit Ghosh was tasked 
with performing rigorous design and analysis on the building. 

The team used STAAD and RCDC to conduct the required analyses 
of different types of materials and loading, arriving at a safe and 
serviceable solution. The ability to share models and generate 
outputs saved numerous resource hours and avoided errors that could 
have been made in manual production. Changes to one model were 
automatically made in the other software, ensuring the integrity of the 
project. Using Bentley software, Avijit Ghosh met the owner’s schedule. 
Project Playbook: RCDC, STAAD

Avijit Ghosh

Charukarn
Siliguri, West Bengal, India

The INR 900 million Symbiosis Skill Center Hospital in Pune, Maharashtra, 
India is a world-class, 215-bed hospital, known for leveraging the 
latest advancements in infrastructure and technology. AXIS Structural 
Consultants provided structural design and analysis of the multispecialty 
and tertiary-care facility.

The project team used STAAD (RCDC) to design and detail the seismic 
force-resisting systems. The 450,000-square-foot building has a moment-
resisting frame, where the beams are rigidly connected to the columns. 
STAAD (RCDC) generated seismic loads according to relevant design code 
requirements, cutting design and drafting time in half. Using Bentley 
software saved the project team around 700 resource hours in structural 
detailing. Project Playbook: RCDC

AXIS Structural Consultants

Symbiosis Skill Center Hospital Building
Pune, Maharashtra, India
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Advances in technology have made it possible to deliver a safe and 
serviceable high-rise structure in the high seismic zone of Kolkata in West 
Bengal, India. Blackpool Distributors has built a unique INR 80 million 
residential high-rise near the heart of the city with a basement and 
ground floor, plus 24 additional floors. B. S. Structural Innovation provided 
rigorous structural design and analysis for the project.

Working under a strict project timeline, the team performed high-end 
analysis for the dynamic effects of seismic and wind loads. STAAD.Pro 
provided structural analysis; STAAD Advanced Concrete Design provided 
concrete design, drawing production, and detailing; STAAD Foundation 
Advanced provided foundation design; and RCDC provided design 
optimization and bar bending schedules. The software’s interoperability 
ensured that changes were easily addressed across all applications. This 
capability saved many resource hours, given the multiple changes required 
upon project finalization. Project Playbook: RAM, RCDC, STAAD

B. S. Structural Innovation

Rehabilitation Building
Kolkata, West Bengal, India

Madhu Silica is a leading manufacturer of precipitated silicas and silicates. 
The INR 350 million Spray Dryer Building at Madhu Silica’s manufacturing 
facilities in Bhavnagar, India presented a design challenge with its 
asymmetric framing system and extreme height. The 7,600-square-meter 
building is 55 meters high and used 3,500 metric tons of steel. 

Balarka Fabricon used STAAD to arrive at an optimal design that made 
the best use of material and resources. STAAD allowed the design to 
be imported to third-party software for detailing, which saved time by 
eliminating the need to recreate the model in the detailing software. 
The precision of the plans designed using STAAD ensured a predictable 
construction, even with heavily loaded members at very high elevations. 
Project Playbook: STAAD

Balarka Fabricon 

Spray Dryer Building
Bhavnagar, Gujarat, India
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LafargeHolcim is a leading building materials company serving masons, 
builders, architects, and engineers worldwide. The company’s cement 
segment provides a wide range of high-quality cements to global 
markets. New staff quarters at the Lafarge Cement plant in Chittorgarh, 
Rajasthan, India range from single-story to seven-stories. Four sets of 
buildings will be built in phases over 80,000 square feet of extremely 
uneven ground. Bhagwati Prasad Joshi provided structural design for this 
INR 100 million project. 

Using STAAD.Pro, the project team designed the base model. The 
organization designed the mat foundation for the multistory building using 
STAAD Foundation Advanced and RAM Concept. RAM Connection was 
used for connection analysis in the garages. Detailing and drawings were 
done in STAAD (RCDC). The standardized designs are being adapted for 
varying site conditions, with minor changes being made on the spot in 
Bentley software. Project Playbook: RAM, RCDC, STAAD

Bhagwati Prasad Joshi

Staff Quarters
Chittorgarh, Rajasthan, India

Corporación Mexicana de Investigación de Materiales (COMIMSA) is a 
leader in the innovative use of infrastructure development technologies 
for the oil industry. As drilling technology has evolved, oil drilling 
equipment has required modifications to house the new technology, 
support new loads, and reach greater heights during drilling activity. For 
this MXN 273.8 million project, COMIMSA carried out cyclical reviews 
to determine what elements required reinforcement and how high the 
drilling equipment needed to reach.

For this project, the team used STAAD to provide the design and analysis 
of the modifications. These measures have made the operation of the 
drilling equipment more efficient, with the ability to achieve greater depth 
and speed in drilling oil wells. Project Playbook: STAAD

Corporación Mexicana de Investigación 
de Materiales (COMIMSA)

Reinforcement of Existing Self-supporting Oil Drilling 
Mast through Evolution of Equipment Technology
Tabasco, Mexico
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Corporación Mexicana de Investigación de Materiales (COMIMSA) is a 
leader in the innovative use of infrastructure development technologies 
for the energy sector. For this MXN 273.8 million project, COMIMSA 
embarked on a monitoring and inspection program to ensure the efficient 
and safe operation of oil drilling masts and drilling towers. The project 
team performed structural reviews and needed to minimize the time that 
equipment was taken out of operation. 

STAAD quickly determined the capabilities of this type of structure, 
providing the maximum load capacity and identifying any necessary 
maintenance, repairs, reinforcement, or replacement. Bentley software 
helped meet the needs of the oil exploration industry, ensuring that the 
drilling equipment has a long, useful life. STAAD assisted in decision-
making, cost control, and safety assurance. Project Playbook: STAAD

Corporación Mexicana de Investigación 
de Materiales (COMIMSA)

Structural Review of Oil Drilling Mast
Guerrero, Tamaulipas, Mexico

Developed by Greystar, the USD 290 million Ball Park Village (Park 12) 
is a 151,418-square-foot mixed-use development on the waterfront 
adjacent to the San Diego Padres baseball park and San Diego light 
rail train station. The community offers 719 apartments with parking, 
44,265 square feet of retail space, and 35,500 square feet of plaza. 
Challenges included rerouting a major road while minimizing the impact 
on local traffic.

DCI Engineers provided structural design for the 37-story building and 
two five-story mid-rise podiums. High seismic loads, high winds, and a 
high-water table complicated the design. The ability to fully model the 
structures using Bentley software allowed accurate placement of loads, 
saving hundreds of pounds of rebar. Same-day delivery of changes 
enabled real-time collaboration, as well as budget tracking. The software 
saved hundreds of design hours and reduced costs during final plan check 
and construction. Project Playbook: RAM, STAAD

DCI Engineers

Ball Park Village (Park 12)
San Diego, California, United States
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Phase 3 of the Delhi Metro project developed the Line 8 Corridor from 
Janakpuri West to Botanical Garden in New Delhi, India. This phase 
included a 48-meter steel composite girder span over the railway 
track to Okhla. To accommodate the long span, various components 
of the 60-metric-ton girder were taken to the construction site for 
assembly, lifted by crane, and placed in position. Delhi Metro Rail 
Corporation (DMRC) Limited conducted the design and analyses of the 
INR 50 million project.

DMRC conceptualized the whole bridge as a simply supported steel 
composite girder for easy analysis and construction feasibility. Optimizing 
the properties of each section yielded an economical structure and reduced 
the amount of required steel by 40 tons. During the construction stage 
analysis, STAAD ensured that the challenging lift over a busy railway 
track was made safely and at minimal risk. Using Bentley software saved 
DMRC about 750 resource hours, helping to shorten the project duration. 
Project Playbook: MicroStation, STAAD

Delhi Metro Rail Corporation Limited

Steel Composite over Railway Tracks 
at Okhla for Line 8 (Magenta Line)
New Delhi, India

Shanti Overseas India Ltd. is a leading export house that produces soya 
products using expeller pressed oil extraction, a natural process that 
removes oil from seeds without using chemicals. Production at Shanti’s 
soya oil refinery in Indore, Madhya Pradesh is expected to expand 
threefold with new products, such as soy milk, soy nuggets, and soy flour. 
For this INR 2 billion project, Design Metal Sections performed planning, 
design, and construction of a new oil refinery. 

From planning the structure in STAAD to completing design and detailing 
in RCDC, Design Metal Sections used Bentley software to create the 
optimal design. The project team used Bentley applications to explore 
possible configurations, optimize foundations, analyze alternative spans, 
and compare various combinations of steel and concrete components. 
The iterative design and verification process yielded a structure that 
was erected without any problems. Project Playbook: ProSteel, 
RCDC, STAAD

Design Metal Sections Pvt. Ltd.

Organic Soya Oil Refinery
Indore, Madhya Pradesh, India
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The Hindustan Petroleum Corporation Limited (HPCL) plant in Mumbai, 
Maharashtra, India needed to support an arrangement of air cooler 
equipment. The INR 6 million project required the analysis and design 
of the supporting structure for air cooler equipment. This supporting 
structure also needed to be designed to meet HPCL’s exact requirements.

Enginemates Heat Transfer and its consultant, Vadalkar and Associates, 
worked out the optimum design using STAAD. The software allowed the 
team to try out various arrangements before choosing the optimal use of 
structural steel. Using STAAD saved about 20% to 30% of material and 
fabrication costs. Project Playbook: STAAD

Enginemates Heat Transfer Pvt. Ltd.

VPS Top Turnaround Air Cooler for HPCL Mumbai
Mumbai, Maharashtra, India

Benninger India is part of the Benninger Group, which develops and 
produces machines and systems for textile finishing and tire cord 
production. Now owned by Jakob Müller AG, Benninger is an integrated 
solution provider for machines, systems, processes, and automation. 
Epitome Consultancy Services designed a textile machine manufacturing 
unit for Benninger India’s Pune facility in Maharashtra. 

Epitome performed analysis and design of the structure using Bentley’s 
STAAD software. The project team saved about 300 resource hours in the 
process of designing a 180-meter by 62-meter main shed with two bays, 
each having 32-meter clear spans and multiple overhead cranes. The INR 
150 million pre-engineered building system consumed 670 metric tons of 
steel. Project Playbook: STAAD

Epitome Consultancy Services

Benninger India Textile Machine Manufacturing Unit
Pune, Maharashtra, India
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Hero MotoCorp Ltd. designs and develops technologically advanced 
motorcycles and scooters for customers worldwide. The company’s new 
65,000-square-meter manufacturing plant in Sri City, Andhra Pradesh, 
India has nine industrial buildings, including an assembly plant and 
paint shop. Everest Industries won the INR 16 billion contract for the 
pre-engineered buildings and was given just 13 months to complete the 
project, as it was scheduled to begin operations in that timeframe. 

Two buildings presented challenges with their complex geometry and 
loading. The assembly shop featured a low bay and high bay, each with 
different roof slopes, and moveable hanging conveyers. The large-span 
paint shop had roof cutouts. STAAD modeled the complex structures for 
prefabrication and assembly on site. The short delivery time set a new 
benchmark for smart planning and design. Project Playbook: STAAD

Everest Industries Ltd.

Hero MotoCorp Ltd. - Manufacturing Plant at Sri City
Sri City, Andhra Pradesh, India

The architectural firm of Bernardes Arquitetura recruited FG Consultoria 
Empresarial for a BRL 11 million residence in Rio de Janeiro, Brazil. 
The team was tasked with fully integrating a structural design with the 
architectural model. The architect’s bold vision included an 800-square-
meter mixed concrete and metal structure with basement, ground, and 
upper floors. The ambitious design used the fewest possible natural 
resources and made the most of natural light and wind.

FG Consultoria Empresarial developed the structural design entirely 
on a BIM platform. The team exported the initial architectural design 
from a third-party application, then integrated the model using Bentley 
software’s structural modeling capabilities. The bidirectional connection 
with non-Bentley applications allowed the team to finish design in 
RAM Structural System, RAM Elements, RAM Concept, and STAAD 
Foundation Advanced. Interoperability within the BIM platform reduced 
total project execution time by 57% compared to traditional processes. 
Project Playbook: RAM, STAAD

FG Consultoria Empresarial

100% BIM Structural Design  
of Rio de Janeiro Residence
Rio de Janeiro, Brazil
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The BRL 105 million UMA Building was designed by renowned architect 
Gustavo Penna e Associados as a tribute to all women. The colorful 
structure covers 6,900 square meters on 15 floors, as well as the ground 
floor and two basements. The architect hired FG Consultoria Empresarial to 
develop a structural design that was fully integrated into the architectural 
model. FG Consultoria Empresarial used a BIM platform to connect the 
architect’s design with the structural design and analysis software.  

The project team conducted integrated structural modeling with 
STAAD.Pro, RAM Elements, RAM Concept, and STAAD Foundation 
Advanced. The digital workflow allowed an iterative conceptual 
design process with sufficient content to evaluate and select the best 
alternative. The interoperability reduced total project execution time 
by 59% compared to traditional processes. The project team saved 
time during modeling, design improvement, checking, and final design. 
Project Playbook: RAM, STAAD

FG Consultoria Empresarial

UMA Building with Structural Design 
100% Created in BIM
Belo Horizonte, Minas Gerais, Brazil

Godrej & Boyce Mfg. is part of Godrej Group, one of India’s largest 
engineering and consumer product groups. Godrej & Boyce’s business 
unit designed an INR 14.28 million automated storage and retrieval 
system for Pradeep Shankar, a pharmaceutical company headquartered 
in Ahmedabad, Gujarat. The challenge was to make the most economical 
use of volumetric space while providing absolute traceability and safety.

Godrej & Boyce maximized the space with a 30-meter-high racking system 
made of cold-formed, thin-gauge steel sections. Modeled and analyzed 
in STAAD, the design considered loads from the pallets, the automated 
crane and conveyor system, and seismic action. STAAD’s realistic model 
allowed the team to predict the behavior of the structure, generate design 
iterations in 75% less time, and achieve the maximum load-to-weight 
ratio. The racking system maximizes storage capacity while minimizing 
floor area, with 2,380 loading levels and a 17-ton-per-day capacity. 
Project Playbook: STAAD

Godrej & Boyce Mfg. Co., Ltd.

Automated Storage and Retrieval System 
Ahmedabad, Gujarat, India
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Uttirna is a unique open-air theater located in the city of Kolkata in 
West Bengal, India. Developed by the state government’s Public Works 
Department, the theater accommodates 2,000 people and features a 
stage, green room, banquet hall, food court, media center, cafeteria, and 
conference room. An elevator facilitates movement from the basement 
storage area to the dais. 

The project team used Bentley software for rigorous design and analysis. 
STAAD provided interoperable solutions for model sharing that helped 
complete the project within a strict timeframe. Changes made anywhere 
in the model were reflected in the output of the other software, saving 
significant resource hours. After modeling the site conditions, various 
loadings, and material specifications, the team used STAAD’s (RCDC) 
built-in optimize action feature to arrive at the optimal solution. 
Project Playbook: RCDC, STAAD

Government of West Bengal Public Works Department

Uttirna
Kolkata, West Bengal, India

This MXN 110 million preparation building houses process equipment 
to extract consumable oil. Among the challenges that Grupo Constructo 
faced on the project were the confined space and slender profile available 
to place and load equipment. Grupo Constructo was tasked with designing 
and analyzing structures that were needed to work with the mechanical 
elements. The project team also had to design it using 95% steel so that 
it would withstand seismic events.

RAM Elements was used to analyze and design the structure while RAM 
Connection helped design the connections. Grupo Constructo converted 
the structural model into an industry foundation classes data model 
for use in manufacturing, transport, assembly, and construction. Using 
RAM Elements, three engineers simultaneously worked on the design 
of the foundations, metallic structure, and connections to finish this 
project in three months from the proposal and to the delivery of a data 
model ready for manufacture. Project Playbook: RAM Connection, 
RAM Elements

Grupo Constructo S.A. de C.V.

Preparation Building
Córdoba, Veracruz, Mexico
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The municipality of Vilnius, Lithuania developed the Olympic Swimming 
Pool and Heath Center as a resource for the local community and sports 
teams. The EUR 22 million center has a 50-meter Olympic-sized swimming 
pool and a second pool for training. As a structural design subcontractor, 
In axis, UAB was tasked with creating the analytical model for structural 
design of foundations, reinforced concrete, and steel structures.

In axis used STAAD.Pro to group objects by criteria, such as materials, 
sections, building elements, loadings, and design parameters. This 
capability allowed design changes to be managed for entire groups 
of objects, saving significant time. Another way that STAAD helped 
the project team save time was by allowing team members to initially 
separate the structure into two models, then later merging them into a 
master model. This feature allowed work to begin on drawings before the 
model was finished. Project Playbook: STAAD

In axis, UAB

Analytical Model of the Olympic Swimming 
Pool and Health Center
Vilnius, Lithuania

When a magnitude 8.2 earthquake struck Pinotepa Nacional, Oaxaca, 
Mexico, building safety was called into question. The area is not 
considered a high seismic zone, and buildings were not designed to 
withstand these seismic conditions. The public was uncertain whether 
the buildings were even habitable. Structural engineers throughout the 
country stepped up to inspect buildings and issue opinions. Ingeniería 
Estructural Racional (IER) was tasked with inspecting 13 buildings for 
seismic resistance on a university campus in the state of Tabasco. 

IER used STAAD to review structural elements, reproduce the effects of 
a seismic event, and determine the ability of the properties to deform 
and return to their normal state. None of the reviewed properties 
exceeded the limit to control movements prior to collapse, but they did 
show evidence of faults in finishes and aluminum works. The MXN 350 
million study contributed to more resilient design standards in the region. 
Project Playbook: STAAD

Ingeniería Estructural Racional 

Post-seismic Opinions on University 
Campus Properties in Tabasco
Villahermosa, Tabasco, Mexico
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As India’s largest energy conglomerate, the National Thermal Power 
Corporation Limited generates electricity from fossil fuels, hydro, nuclear, 
and renewable energy sources. The Rammam stage III hydroelectric 
project is a run-of-the-river scheme across the Rammam River near 
Darjeeling, West Bengal. As part of this project, KEI Industries won 
the INR 75 million contract to lay extra high-voltage cable on overhead 
structures. 

KEI Industries used STAAD to design and analyze several electrical and 
civil parameters, such as dynamic forces, tension loads, bending radiuses, 
and wind loads. The project team was able to apply several new design 
parameters that would not ordinarily be considered. Bentley’s STAAD was 
used to produce an accurate and economical design and reduce design 
time by 2,000 resource hours. This practice saved 25% of the overall cost. 
Project Playbook: STAAD

KEI Industries Ltd.

Power Cable Lay on Design Support 
Structure in Hydro Project
Darjeeling, West Bengal, India

KS Design provided structural design and construction supervision 
services for Lafarge Cement’s INR 10 million residential complex in 
Chittorgarh, Rajasthan, India. The project team used STAAD for structural 
design and analysis, including seismic analysis to ensure structural 
stability in this seismic zone. Project Playbook: STAAD

KS Design

Residential Complex
Chittorgarh, Rajasthan, India
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A joint venture by companies representing the coal, power, oil, natural 
gas, and fertilizer industries, Hindustan Urvarak & Rasayan Ltd. was 
established to revive and operate fertilizer complexes at three locations 
in Jharkhand, India. The goal of the project is to produce state-of-the-art, 
environmentally friendly, and energy-efficient natural gas-based fertilizer 
production. The project has been targeted for commissioning within 36 
months of the contract award. 

KSR-Design designed a multiple-column radial platform for the existing 
fertilizer unit in Sindri, Jharkhand, owned by joint venture partner Fertilizer 
Corporation of India Ltd. To complete the INR 210 billion project in a short 
time frame, KSR-Design analyzed the platform in STAAD and extracted 
general arrangement drawings. The 3D modeling process eliminated 
clashes among pipe supports at different elevations and angles. STAAD 
reduced errors and rework, as well as provided a satisfactory solution for 
the client. Project Playbook: STAAD

KSR-Design

Design of Radial Vessel Platform
Sindri, Jharkhand, India

Part of the Deepak Group of diversified companies, Deepak Nitrite 
Ltd. manufactures chemical intermediates to serve India’s domestic 
and international markets with high-quality products made in a 
responsible and sustainable manner. For this INR 9 million project, KSR-
Design needed to model a technological structure, perform stability 
analysis on 650 steel members and 1,150 connections, and generate 
construction drawings. 

To complete this project, KSR-Design’s project team needed to model the 
foundation of this structure and perform clash checks for underground 
utilities. By using STAAD as the structural engineering software, the 
project team reduced modeling time and optimized analysis, which 
enabled the team to deliver a practical solution for the structure. 
Project Playbook: STAAD

KSR-Design

Design of Technological Structure
Vadodara, Gujarat, India
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SRJ Peety Steel constructed an INR 20 million scrap shed at its facility 
in Aurangabad, Maharashtra, India. Featuring a single large hall, the 
building provided the flexibility to configure the space to meet the steel 
producer’s architectural and functional requirements. The economical 
form offered the stability and capacity to handle the loading of a 15-ton 
overhead crane.

As part of this project, a pipe support system served to anchor, guide, 
absorb shock, and support specified loads. The system transfers loads 
from the pipes to the supporting structures. Landmark Consultants used 
STAAD software for structural design and analysis. Bentley software 
helped the team to optimize the design and saved enough time to reduce 
resource-hour costs by 35%. Project Playbook: STAAD

Landmark Consultants

Scrap Shed for SRJ Peety Steel Pvt. Ltd.
Aurangabad, Maharashtra, India

The INR 2.2 billion bridge over River Chhimtuipui is part of the Border 
Roads Organization’s Project Pushpak, which aims to improve traffic flow 
and reduce travel time in the Mizoram state by strengthening the public 
infrastructure. LKT Engineering Consultants finalized the design and 
provided the construction cost estimate for the 340-meter span located 
in the Hnahthial district.

The project involved full field investigations, hydraulic studies, and 
structural analysis using STAAD. The designers electronically shared 
the model with the client for faster review and approval. The extradosed 
prestressed concrete box girder design provided an economical solution 
for the location. Maximizing the use of precast members reduced the 
environmental impact of the bridge. The team used Bentley software to 
reduce design time and cost. Project Playbook: RM Bridge, STAAD

LKT Engineering Consultants Limited

BRO Project Pushpak Bridge over River Chhimtuipui
Hnahthial, Mizoram, India
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As part of an INR 2.1 billion project for Delhi Metro Rail Corporation, 
the organization has constructed eight elevated stations between 
Ghaziabad and New Delhi, connecting the district to the main city for 
the first time. Designed to straddle the road at 1-kilometer intervals, the 
stations maximized passenger convenience, safety, and security while 
accommodating fast and efficient travel. The stations were designed for 
peak daily and hourly passenger flow in design year 2031.

LKT Engineering Consultants used STAAD to perform structural analysis 
and design of all reinforced cement concrete and steel structures. The 
application made it easier for the project team to have daily coordination 
with the client, which smoothed the way for plan approval. The client’s 
help in coordinating the different disciplines contributed to on-time 
execution. Project Playbook: STAAD

LKT Engineering Consultants Limited

Detail Metro Stations on Ghaziabad District Corridor 
New Delhi, India

Maha Metro Rail Corporation (MMRC) retained LKT Engineering 
Consultants to perform architectural planning and structural design—as 
well as the mechanical, electrical, and plumbing services—for a new 
railway station in Pune, Maharashtra, India. As part of the Pune Metro 
Rail Project, the INR 4.5 billion station will reduce traffic and improve flow 
on the city’s roads. LKT Engineering Consultants set up a project office in 
Pune to coordinate with MMRC and the general consultant.

Detailed design services for the station (excluding a viaduct in the station 
portion on one of the corridors) involved performing structural analysis 
and design in STAAD. The design team shared the model with the client to 
expedite approvals, reduce design time, and economize on project costs. 
Bentley software provided a familiar interface and trusted results for the 
client to review and approve. Project Playbook: STAAD

LKT Engineering Consultants Limited

Pune Railway Station in Corridor 2 (Excluding Viaduct) 
Pune, Maharashtra, India
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NTPC-SAIL Power Company generates and distributes electricity to steel 
plants throughout India. M S Structural Consultants provided structural 
design and analysis for an INR 12 million office building at the owner’s 
Rourkela power project in Odisha. The project team was tasked with 
managing all structural steel elements, as well as the design and detailing 
of all reinforced concrete structures, enabling accurate material takeoffs. 

The team used STAAD for the structural steel elements, reducing resource 
hours and analysis time. Bentley applications helped facilitate on-site 
execution using iModels that could be accessed on mobile devices. The 
structural design and analysis applications saved significant time during 
design checks and generated more than 120 error-free construction 
drawings. Overall, M S Structural Consultants saved more than 500 
resource hours, allowing the team to stay ahead of the delivery schedule.  
Project Playbook: RCDC, STAAD

M S Structural Consultants

Office Building for NTPC-SAIL Power Company 
(P) Limited, Rourkela Power Project
Rourkela, Odisha, India

The Public Works Department Project Implementation Unit (PWD PIU) is 
the premier agency of the government of Madhya Pradesh engaged in 
planning, design, construction, and maintenance of government assets. 
The organization works on roads, bridges, and buildings in the region. 
Recently, PWD PIU was tasked with designing and building an INR 50 
million school building for the Jabalpur district that includes a ground 
floor and two stories. 

The design team modeled the beam-and-column structure in STAAD, 
creating the actual site conditions in the 3D model. The design featured a 
12-meter-long beam, as well as pergola beams. Sizing and reinforcement 
of the columns and beams were finalized after just two to three iterations. 
Project Playbook: RCDC, STAAD

Madhya Pradesh Public Works Department 
Project Implementation Unit (MPPWD PIU)

Gurukulam School Building
Jabalpur, Madhya Pradesh, India
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As part of an initiative for global energy company Statkraft, this INR 
13.3 million project included eight buildings totaling 14,500 square feet. 
Located in Kinnaur, India, the project site presented major challenges in 
extreme cold, high wind, and deep snow. Multi Decor India had just 40 
days to complete the design. 

Using STAAD for structural design and analysis enabled the team to 
calculate each load, including winds of up to 39 meters per second and 
a snow load of 225 kilograms per square meter. The structures were 
designed to withstand the most extreme conditions from November to 
the end of February. Project Playbook: STAAD

Multi Decor India Pvt. Ltd.

Kinnaur Himachal Pradesh Project
Kinnaur, Himachal Pradesh, India

In Bhopal, Madhya Pradesh, India Multicolor Steels (India) was tasked 
with designing, fabricating, and erecting a building that needed to 
withstand seismic zone 2 conditions and wind speeds of up to 39 meters 
per second. The INR 50 million project needed to be 100 meters high with 
a width of 34 meters, using high-grade steel and meeting many codes and 
standards. However, the project was located in a tight space, making it 
necessary to optimize work on the project site.

The project team used STAAD to develop pre-engineered aspects 
of the building. Team members could create custom-built structures 
to accommodate the machinery at the proposed site. STAAD helped 
restrict beam depth, as well as introduce and analyze specific cutouts, 
allowing the team to streamline work in the tight project space.  
Project Playbook: STAAD

Multicolor Steels (India) Pvt. Ltd.

HEG LRD
Bhopal, Madhya Pradesh, India
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Multicolor Steels (India) is a leading manufacturer and supplier of 
pre-engineered buildings (PEBs). The organization provided design, 
fabrication, supply, and production of a pre-engineered painting and 
blasting booth for Tata Growth Shop (TGS), a division of Tata Steel Ltd. 
The INR 120 million building is located at the TGS plant in Gamharia near 
Jamshedpur, Jharkhand, India.

Multicolor Steels designed the entire project in STAAD, according 
to TGS specifications. The PEB concept used 20% to 25% less steel 
than a conventional building, which had originally been planned. The 
economical design of this 250-meter-long, 50-meter-wide, and 16-meter-
high building, developed in STAAD, reduced costs by 25% and shaved 
time from the project schedule with more efficient plant fabrication. 
Project Playbook: STAAD

Multicolor Steels (India) Pvt. Ltd.

Tata Growth Shop (TGS)
Jamshedpur, Jharkhand, India

Located in the Goregaon East suburb of Mumbai, Maharashtra, India 
Blessings is a 21-story luxury residential and commercial project of Hetali 
Enterprises. The INR 400 million building provides modern apartments 
within easy access to shopping and commuting. Atul Situt & Associates 
was the architect, with consulting by Deepa Parikh. N.S. Lele & Associates 
provided structural engineering and design. 

The project team used Bentley structural analysis and design solutions, 
including STAAD.Pro and STAAD Advanced Concrete Design (RCDC). 
Sharing models and generating outputs saved significant resource hours 
and avoided errors caused by manual workflows. Any changes made 
throughout the model were reflected in the other software. This software 
interoperability contributed to on-time delivery of structural plans and 
drawings. In addition, the team used STAAD.Pro to create multiple models 
for different conditions, producing an optimized solution for the project. 
Project Playbook: RCDC, STAAD

N.S. Lele & Associates

Blessings
Mumbai, Maharashtra, India
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Developed by Hetali Enterprises, Nav Bahar is a 13-story residential 
complex in the fashionable Vile Parle West area of Mumbai, Maharashtra, 
India. The INR 250 million building offers elegant apartments at a 
prestigious address. The location is close to schools, shopping, hospitals, 
and civic centers. Each floor houses two 630-square-foot flats, and there 
is stack parking for residents.

N.S. Lele & Associates used STAAD.Pro for structural analysis and design 
and STAAD Advanced Concrete Design for concrete design. With Bentley’s 
software, the team was able to generate the bar bending schedules for 
reinforced concrete work and also complete the foundation design. The 
ability to share models, generate drawings and bar bending schedules, 
and make changes anywhere in the model saved significant resource 
hours and avoided errors due to manual workflows. The software’s 
interoperability ensured design integrity and on-time completion. 
Project Playbook: STAAD

N.S. Lele & Associates

Nav Bahar
Mumbai, Maharashtra, India

Ajnara India Limited is a leading real estate developer in the National 
Capital Region, which encompasses Delhi and several districts from 
surrounding states. Known for quality construction and execution, 
Ajnara is developing the Ajnara Ambrosia residential township in Noida, 
India. This INR 4 trillion project comprises 14 residential towers spread 
over 18 acres. The reinforced concrete towers range in height from 
27 to 37 stories.

Optimum Design is the principal structural consultant for the entire 
project. The project team used STAAD (RCDC) to generate tender 
drawings and bills of quantity from the analysis models during various 
stages of the project. This practice saved hundreds of resource 
hours in manual drafting, enabling the project team to meet the strict 
delivery schedule of the project while also meeting client demands. 
Project Playbook: RCDC, STAAD

Optimum Design Pvt. Ltd.

Ajnara Ambrosia
Noida, Uttar Pradesh, India
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Developed by Saya Buildcon Private Limited, Saya Gold Avenue is a 
residential project located to the east of New Delhi in Indirapuram, a 
densely populated area of Ghaziabad, India. The INR 5 trillion project 
consists of eight residential towers spread over 3.5 acres. The towers 
range from 39 to 42 residential stories. At 130-meters to 155-meters tall, 
they are the tallest residential structures in Ghaziabad. 

All towers are reinforced concrete buildings utilizing high-strength 
concrete to reduce sections of vertical members. Optimum Design 
is the principal structural engineer for the project. To meet the 
strict delivery schedule, Optimum Design used STAAD (RCDC) for 
generating tender drawings and bills of quantity from the analysis 
models during various stages of the project. This practice saved crucial 
time and hundreds of resource hours while meeting client demands. 
Project Playbook: RCDC, STAAD

Optimum Design Pvt. Ltd.

Saya Gold Avenue
Ghaziabad, Uttar Pradesh, India

The INR 180 million Nirmal Hospital in Surat, India is an 11-story building 
that includes a ground floor and three subfloors. Pedanekar & Associates 
provided structural analysis and design using Bentley software to try 
various options for the size and location of shear walls, resulting in an 
optimal design that reduced construction costs.

Located in a seismic zone 3, the hospital had to adhere to a strict 
code for the lateral load resisting system. Variable floor heights 
also posed a challenge. Pedanekar modeled the flat slab with shear 
walls at suitable locations to restrict the horizontal deflection of the 
structure. Analyzing the complex geometry using Bentley software 
saved design time and allowed the project to be delivered on time. 
Project Playbook: RCDC, STAAD

Pedanekar & Associates

Nirmal Hospital at Surat
Surat, Gujarat, India
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A business unit of the PetroKazakhstan Group of Companies, 
PetroKazakhstan Oil Products (PKOP) is an oil refining unit in the southern 
Turkistan Region of Kazakhstan. PKOP is modernizing the Shymkent 
Refinery to restore its original processing capacity of 6,000 kilotons per 
annum and meet European emission limits. The USD 1.6 billion project 
is part of an economic initiative to enhance competitive capacity in 
the region. 

PetroChina Dongbei Chemical Refinery Engineering performed engineering 
design for Phase 1 of the project to renovate a 90-meter-high industrial 
heating furnace—the largest furnace of its type in Asia. STAAD solved 
the problem of editing the structural load conditions and combinations, 
as well as adjusting the stress on connections to the main structure. 
Structural analysis with STAAD effectively reduced construction time and 
cost. Project Playbook: STAAD

PetroChina Dongbei Chemical Refinery Engineering Co., Ltd.

Kazakhstan PKOP Refinery Modernization 
Petroleum Refining Plant
Shymkent, Turkistan Region, Kazakhstan

Sterlite Power is a global integrated power transmission developer 
and solutions provider. For this INR 67.2 million installation in Prithla, 
Haryana, India the scarcity of land made it impossible to construct the 
transmission tower beside the gas-insulated switchgear building, as 
is normally required. An Institute of Technology professor proposed 
installing the tower on top of the building, which would be an industry 
first. Phenix Construction Technologies provided the structural design for 
the steel building. 

The team modeled the challenging load combinations under different 
conditions and for numerous types of machinery using STAAD. Modeling 
gave the designers full control of the design parameters. Third-party 
checking by 4A Design Consultancy confirmed the results. STAAD reduced 
modeling and design time by 50%, saving about 190 resource hours 
despite nine revisions. Getting output in Excel format saved another 95 
hours. Project Playbook: STAAD

Phenix Construction Technologies

GIS Substation Building for M/s Sterlite Power
Prithla, Haryana, India
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Suzuki Motors Gujarat is expanding production in India with three new 
lines at its manufacturing plant in Becharaji, India. Phenix Construction 
Technologies was awarded the C-Line contract to design a paint shop that 
is 74.94 meters wide, 202.72 meters long, and 19.6 meters high. The INR 
195 million project involved creating more than 6,000 components.

Modeling this huge building in STAAD gave the project team full control 
of loads, load combinations, and design parameters. The 3D model was 
sent to the Indian Institute of Technology for third-party checking and 
validation. The design was noted for innovative use of trusses. The team 
used STAAD to reduce overall modeling and design time by about 30%, 
saving 150 resource hours despite nine revisions. The ability to export 
data into Excel saved another 90 hours. Project Playbook: STAAD

Phenix Construction Technologies

SMCC - Suzuki Motors (C-Line) (Paint Shop)
Becharaji, Gujarat, India

As part of expanding production in India, Suzuki Motors is starting the new 
C-Line at the Gujarat plant. Phenix Construction Technologies designed 
two buildings totaling more than 6,000 components. The press shop is 
78 meters wide, 189 meters long, and 16 meters high. The weld shop is 
72 meters wide, 149 meters long, and 10 meters high. The client required 
box sections for all columns and rafters to reduce dust accumulation on 
steel members.

STAAD gave Phenix Construction Technologies full control of loading and 
design parameters. The team completed the INR 540.4 million project with 
confidence in the design, which made innovative use of trusses in both 
directions. STAAD reduced modeling and design time by 30%. Outputs in 
an Excel format advanced component design in other applications, saving 
another 90 resource hours. Project Playbook: STAAD.Pro

Phenix Construction Technologies

Suzuki Motors Gujarat
Becharaji, Gujarat, India
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India Japan Lighting (IJL), a 70:30 joint venture between Koito 
Manufacturing Company and Lucas TVS, is setting up an INR 150 
million plant in Sanand, India. The architectural, engineering, and 
construction company Takenaka Corporation selected Phenix Construction 
Technologies for structural design of the 149-meter-wide, 168-meter-long, 
and 11.95-meter-high building. 

Designed for heavy loading, the structure will house cranes that run 
the full length of the building. Phenix Construction Technologies used 
STAAD to model and analyze load combinations and design parameters. 
The software reduced modeling and design time by 30%, including 
nine revisions. The team saved another 90 hours by getting output 
results in Excel format to use when designing other components. 
Project Playbook: STAAD

Phenix Construction Technologies

Takenaka IJL
Sanand, Gujarat, India

In response to growing demand for electric vehicles, Suzuki Motor 
Corporation is setting up a fourth production line at its lithium-ion battery 
plant in Becharaji, India. The expansion will take total capacity to 1 
million units, enabling the plant to supply electric vehicle batteries to the 
Suzuki plant that is manufacturing electric and hybrid cars for export. For 
this USD 7.57 million project, Phenix Construction Technologies needed to 
design, manufacture, and produce the steel building at the battery plant.

The project team used STAAD to design and analyze the ground-plus-
two-story structure. STAAD helped the design team arrive at the optimal 
solution for structural steel utilization. The software reduced design and 
analysis time by 1,000 resource hours for a cost savings of USD 10,000. 
Processing time was reduced by two months. Project Playbook: STAAD

Phenix Construction Technologies

TDS Battery Factory and Warehouse Project
Becharaji, Gujarat, India
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The INR 30 million administrative building for USV, a leading health-care 
and pharmaceutical company, is situated among existing buildings on the 
headquarters campus in Mumbai, India. Designed to use available land 
in the most efficient way, the three-story building has a peculiar shape 
with 11 sides and long, cantilevered extensions in the entire periphery. 
Phenix Construction Technologies designed, fabricated, and erected the 
steel structure.

Unlike applications that only use fixed shapes, STAAD allowed the 
project team to completely customize the model. All the building 
columns were placed inside, and the cantilever portions were arranged 
for rigidity. The software provided detailed calculations for every 
member, which saved time in detailing the structure. Revisions to 
the building geometry were applied quickly using the user-friendly 
editor. STAAD delivered a stable structure despite the unusual shape. 
Project Playbook: STAAD

Phenix Construction Technologies

USV Administrative Building
Mumbai, Maharashtra, India

The government of Maharashtra adopted a unique architectural concept 
for the new collector office in Pune. The INR 416.9 million building 
connects three wings to a five-story central atrium by way of steel 
connecting bridges. The atrium creates a grand entrance plaza for the 
prestigious office. 

Precision Precast Solutions provided all of the structural engineering 
services for the project, which featured long-span beams and cantilevers. 
The project team used STAAD.Pro to design the structures, as well as 
perform temperature analysis for the effects of extreme temperature 
variations. By using Bentley software, the project team saved around 800 
resource hours. Project Playbook: RAM, STAAD.Pro

Precision Precast Solutions Pvt. Ltd.

New Collector Office, Pune
Pune, Maharashtra, India
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Prudent Designs Private Limited designed a pre-engineered building (PEB) 
for the Philips Electronics India facility in Pune, Maharashtra. The INR 
50 million industrial building features a continuous frame structure that 
provides a clear span unobstructed by bracing. The PEB system facilitated 
easy production at the factory and assembly on site. 

Prudent Designs used STAAD software to perform repetitive analysis 
of the 2,000-square-meter structure until the project team achieved the 
optimal design at minimal construction cost. STAAD reduced project 
resource hours by 25%. The PEB also offered distinct advantages over 
traditional construction, including faster completion, lower cost, lower 
maintenance, and ease of expansion. Project Playbook: STAAD

Prudent Designs Private Limited

Industrial Building for Philips Electronics India
Pune, Maharashtra, India

RAVI Renewable Energy & Lighting India designed a 1,050-kilowatt-
peak photovoltaic (PV) power system for carport parking at the Indian 
Oil Corporation Ltd. (IOCL) Guwahati Refinery in Assam. The INR 45 
million project involved simulating conditions at wind velocities of up 
to 180 kilometers per hour. The design of the foundations and mounting 
structures needed to account for the maximum wind speed and the dead 
weight of the PV modules and accessories. 

The project team modeled the PV system in a third-party software platform 
before importing the model to STAAD for simulation and wind analysis. 
STAAD reduced analysis time and improved the return on investment for 
the overall project. Using the mobile device capabilities of STAAD helped 
execute the project more efficiently on site. Project Playbook: STAAD

RAVI Renewable Energy & Lighting India Pvt. Ltd.

Carport Parking at IOCL Guwahati
Guwahati, Assam, India
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In Japan, RISE Structural Design was tasked with creating a design for 
an equipment piping support stand. This JPY 1 million project called for 
installing the support stand in the basement of a high-rise building. There 
were three priorities: safety, ease of material procurement, and ease of 
construction. Given a short delivery time, RISE Structural Design devised 
a design method that would minimize costs and maximize efficiency. 

The project team chose Bentley applications to apply coupling analysis. 
Team members modeled the piping in AutoPIPE, then exported the data 
to STAAD. Loads were automatically calculated for extremely high 
accuracy. The process reduced design time by about 40%, enabling 
the team to meet the delivery schedule. Design costs were reduced 
by about 30%, and material quantities were reduced by about 20%. 
Coupling analysis with Bentley software proved to be the most efficient, 
safe, and economical way to design piping and the frame supporting it. 
Project Playbook: AutoPIPE, STAAD

RISE Structural Design, Inc.

Equipment Piping Support Stand
Japan

For a JPY 3 million project in Japan, RISE Structural Design was tasked 
with confirming the seismic strength of piping systems in existing plants 
throughout the country. The team decided to use coupling analysis of 
frames and piping, as this type of analysis would allow them to analyze 
the seismic loads without considering the stigma displacement of 
the frame. 

Using STAAD and AutoPIPE, the project team greatly reduced the 
work time, as the frame models could be imported into AutoPIPE in a 
timely manner. The coupling model automatically processed the piping 
system’s displacement from the seismic response spectrum, extending 
from the frame to the piping support. The coupling analysis conducted 
with these Bentley applications allowed RISE Structural Design to 
accurately determine the rigidity of the frame connected to the piping 
support; therefore, the minimum necessary reinforcement measures 
could be taken. This practice reduced the cost of reinforcements. 
Project Playbook: AutoPIPE, STAAD

RISE Structural Design, Inc.

Seismic Assessment of Piping 
and Frame Structures in Existing Plants
Japan
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With a new sewage treatment plant under construction, Bangalore’s 
Hebbal district will serve as a vital hub for wastewater treatment 
by collecting domestic sewage from outlying areas. The Bangalore 
Water Supply and Sewage Board awarded the design contract for this 
100-million-liter-per-day facility to S3M Design Consultants LLP. The INR 
1 billion project includes an inlet chamber, screen channel, grit chamber, 
and Parshall flume. 

STAAD (RCDC) provided the capabilities to model the structure while 
accounting for hydrostatic pressure and seismic load. The team required 
the advanced structural analysis capabilities of STAAD to design the beam 
and column system on a foundation, which included a mild slope. With 
Bentley’s versatile software, the project met the three-day deadline and 
expedited the required peer review. Project Playbook: STAAD (RCDC)

S3M Design Consultants LLP

100 MLD Sewage Treatment Plant
Bangalore, Karnataka, India

The Statue of Unity pays tribute to Indian statesman and activist Sardar 
Vallabhbhai Patel. The world’s tallest statue stands on a river island 
overlooking the town of Kevadiya in Gujarat, India. While the Sardar 
Vallabhbhai Patel Rashtriya Ekta Trust is responsible for the development 
and promotion of the area around the statue, Sardar Sarovar Narmada 
Nigam is a wholly owned undertaking of the government of Gujarat 
charged with the major projects. 

For this INR 30 billion project, an open-air roof garden plaza was installed 
at the foot of the statue. The project team used STAAD for analysis and 
design of the structural steel elements, resulting in the optimal strength 
and serviceability. STAAD was also used for the main bridge connected to 
the statue to calculate the loads and design the members. The application 
saved time in designing this two-span, 36.39-meter-long structure. 
Project Playbook: STAAD

Sardar Vallabhbhai Patel Rashtriya Ekta Trust 

Statue of Unity-Memorial Roof 
Garden and Main Bridge
Kevadiya, Gujarat, India
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Saunrachana Strucon designed and constructed a 7.5 million liter per 
day sewage treatment plant (STP) in the city of Dhalwala, situated in 
the earthquake-prone state of Uttarakhand, India. Based on moving bed 
biofilm reactor technology (MBBR), the STP is a single multilevel tower of 
treatment tanks, each level serving a different purpose. The design required 
a load-bearing structure with the ability to withstand seismic activity 
under any configuration of tank capacities with differing forces affecting 
each level.  

Saunrachana Strucon used STAAD to model and analyze the retaining 
tanks as plate elements. The results of stress tests on the plates dictated 
the design and detailing process. With its ability to rapidly and accurately 
analyze data, STAAD allowed the project team to design an economical 
structure with a synchronized construction sequence well within the INR 
120 million budget. Project Playbook: STAAD

Saunrachana Strucon Pvt. Ltd.

7.5 MLD Moving Bed Biofilm Reactor-based 
Sewage Treatment Plant 
Dhalwala, Uttarakhand, India

The 92,200-square-meter edible oil refining complex owned by Sheel 
Oil & Fats consists of an oleo chemical plant, refinery and fractionation 
plant, flaking plant, hydrogenation plant, turbine foundation, thermic fluid 
heater, water and effluent treatment plants, and utility buildings. Located 
in a high-seismic zone on the east coast of Gujarat, India the INR 3.5 
billion complex was built to withstand dynamic loading conditions. 

Saunrachana Strucon used STAAD for modeling, analysis, and design 
of the major elements of this plant. The oleo chemical plant proved to 
be most challenging, with a combination of steel and reinforced cement 
concrete elements. The 64-meter tall plant had multiple service floors, 
with various vessels and equipment. One vessel alone was 800 metric 
tons, mounted at a height of 14 meters. Using STAAD, Saunrachana 
Strucon achieved an economical design of the plant with reduced 
personnel. Project Playbook: STAAD

Saunrachana Strucon Pvt. Ltd.

Sheel Oil & Fats Pvt. Ltd.
Gandhidham, Gujarat, India
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Saunrachana Strucon provided structural design services for the INR 1.5 
billion sports and cultural complex on the Indian Institute of Technology 
Hyderabad campus. The 30,000-square-meter complex comprises six 
buildings, four of which have a reinforced cement concrete folded plate 
roof. The roof spans 35 meters to 49 meters and rises 14 meters from 
ground level. 

Saunrachana Strucon chose to use 3D plate analysis to model the folded 
plate, which has a distinctive curvature in elevation and change in 
internal angle along its length. STAAD provided the efficient and reliable 
analysis of static and dynamic loading, including earthquake analysis. The 
team arrived at an economical design that was convenient to execute, all 
within the required time period. Project Playbook: STAAD

Saunrachana Strucon Pvt. Ltd.

Sports and Cultural Complex (SnCC)
Hyderabad, Telangana, India

Located in a remote and mountainous region of northeast India, the INR 
1.51 billion Shillong International Centre for Performing Arts & Culture 
(SICPAC) celebrates the rich culture of the Meghalaya state. The multi-
use complex will have 14,882 square meters of built-up space with 
three auditoriums, an open-air concert venue, banquet and conference 
halls, museum, library, lounges, offices, and storage areas. Schematic 
Consultants used Bentley's structural analysis and design solutions to 
complete the project within the government of Meghalaya’s time frame. 

The design team modeled each element to simulate the site conditions 
using Bentley’s STAAD, RAM Concept for flat slab design, and STAAD 
Foundation Advanced for foundation design. The software interoperability 
saved resource hours and reduced errors because changes made 
anywhere in the model were automatically incorporated in the drawings. 
Project Playbook: RAM Concept, RCDC, STAAD

Schematic Consultants

Shillong International Centre for 
Performing Arts & Culture (SICPAC)
Shillong, Meghalaya, India
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Developed by Bhawani Homes, the Bhawani Complex in Patna, India is 
a luxury residential and commercial complex spread over 0.94 acres. In 
addition to the two- and three-bedroom apartments, the complex offers 
limited edition boutique houses. The INR 450 million development also 
presents shops and offices with modern amenities. SCON Projects was 
tasked with providing structural engineering solutions.

The team used Bentley software for accurate structural analysis and 
design. The interoperability of STAAD.Pro, STAAD Advanced Concrete 
Design, RCDC, and STAAD Foundation Advanced saved significant 
resource hours and eliminated errors due to manual workflows. SCON 
made multiple changes to the model during the design phase, and the 
changes were automatically reflected in each of the software applications. 
Project Playbook: RCDC, STAAD Advanced Concrete Design, STAAD 
Foundation Advanced, STAAD.Pro

SCON Projects Pvt. Ltd.

Bhawani Complex
Patna, Bihar, India

Kirti Nutrients is one of India’s top suppliers of edible oils and fats. The 
company needed to construct a high-rise shed for a vertical conveyor 
system at its plant in Dewas. The 45-meter tall structure presented a 
challenge for SCPL Indore to design, given the requirement not to use 
cross braces between the vertical span. 

SCPL created three or four possible configurations for a reinforced cement 
concrete structure, designing and analyzing the structure using STAAD.
Pro. Final design, detailing, and drawing production were completed 
in STAAD (RCDC). Fabrication details were prepared in ProSteel. SCPL 
generated the plans using STAAD and designed connections in RAM 
Connection. Testing stability throughout construction and commissioning, 
SCPL delivered this INR 15 million structure within the client’s timeframe. 
Project Playbook: ProSteel, RAM Connection, STAAD

SCPL Indore

High-rise Industrial Shed
Dewas, Madhya Pradesh, India
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Binhai Reservoir is a CNY 470 million water conservation project in an 
agricultural technology demonstration zone of the Yellow River Delta 
in Shandong, China. The project consists of water diversion (pumping 
station and pipeline) and water storage (9.8-million-cubic meter reservoir, 
desilting basin, and seepage prevention structures), as well as four 
support buildings, reservoir-management station, and access roads. 
Shandong Xinhui Construction Group performed the multidiscipline design 
using building information modeling (BIM) on an integrated platform.

Applying BIM technology achieved several breakthroughs compared 
to traditional design. The 3D reality model of the site used point 
cloud data from multiple sources to provide more detailed information 
to design. The software’s parametric design capabilities improved 
design efficiency, and the BIM model gave the owner a more complete 
understanding of the project. Using Bentley’s BIM technology provided 
a platform for construction, management, operation, and maintenance. 
Project Playbook: LumenRT, MicroStation, OpenBuildings, OpenPlant, 
ProjectWise, Bentley Substation

Shandong Xinhui Construction Group Co., Ltd.

BIM Technology Application in Coastal Reservoir 
Project of Agricultural High-tech Industry 
Demonstration Zone in Yellow River Delta
Dongying, Shandong, China

After successfully commissioning the Soya Oil Refinery in Indore, Shanti 
Overseas (India) set up its own packaging plant to diversify and expand 
production of soya products. The INR 20 million packaging plant is 
aligned with the refinery to minimize material handling and facilitate 
the movement of finished product between the two facilities. Shastri 
Consultants designed the pre-engineered building for the packaging plant 
to use space efficiently.

The project team designed the structure so that columns would not interfer 
with the movement of goods. Team members used STAAD to design 
the superstructure and the foundation. The project team used ProSteel 
for steel detailing and fabrication drawings. The details produced by 
ProSteel were used directly for profile cutting in the factory, streamlining 
fabrication. Project Playbook: ProSteel, STAAD

Shastri Consultants Pvt. Ltd. Indore

Soya Packaging Plant
Indore, Madhya Pradesh, India
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Cube Construction Engineering envisioned an innovative shape for its 
INR 500 million headquarters building in Vadodara, India. With two 
basement parking floors and eight upper office floors, the 120,000-square-
foot building forms two intersecting inclined cubes with cantilever 
balconies. Cube Construction Engineering chose Shilp Consulting 
Engineers to execute the structural design from an already-developed 
architectural concept. 

When Cube Construction Engineering changed the initial scheme 
combining reinforced cement concrete (RCC) and steel to all RCC 
construction, Shilp converted the structural design to RCC, making 
necessary adjustments to the structural elements. More than 70% of the 
building area had different design schemes. STAAD helped to design, 
analyze, and check the design schemes and material consumption, 
saving about 500 design hours and 700 drafting hours. Bentley’s software 
produced error-free detailed drawings and accurate bill of quantities 
for efficient materials purchase. Project Playbook: STAAD (RCDC), 
Steel AutoDrafter

Shilp Consulting Engineers

CCEL Headquarters
Vadodara, Gujarat, India

The INR 1.28 billion Plutone Mall is a multilevel retail multiplex developed 
by Pluto Plaza in Rourkela, India. Designed by the architects at Bentel 
Associates, the total construction area is 450,000 square feet, with 
basement parking, second-floor retail, third-floor cinemas and food 
courts, and fourth-floor restaurants. Shilp Consulting Engineers were the 
structural consultants on the project. 

The team used reinforced cement concrete structure for cost-effective 
beam-and-slab construction. The roof is a waffle slab in three spans to 
accommodate the column-free cinemas. With different design schemes 
over more than half of the built-up area, the team used STAAD (RCDC) 
to work on various elements simultaneously and directly output detailed 
drawings. Overall, Shilp saved about 2,300 resource hours in drafting and 
checking drawings using Bentley software. Project Playbook: STAAD 
(RCDC), Steel AutoDrafter

Shilp Consulting Engineers

Plutone Mall
Rourkela, Odisha, India
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The government of India’s diesel locomotive factory in Marhowra in the 
Saran district of Bihar features an INR 1.5 million steel factory building 
with a high bay and adjoining low bay. Shirish Patel & Associates 
Consultants needed to model various options for the most efficient 
structural arrangement. 

The project team used STAAD to provide the optimum design with simple 
geometry that reduced material costs and fabrication time. With a roof 
truss spanning 42.5 meters, the 367-meter-long high bay was designed 
to resist all gravity loads, live loads, crane loads, and lateral loads due to 
wind, earthquake, and crane surge. The 83-meter-wide by 202-meter-long 
low bay was not structurally connected to the high bay. The simplified 
design of this large-span structure achieved time and cost savings for the 
project. Project Playbook: STAAD

Shirish Patel & Associates Consultants Pvt. Ltd.

Diesel Locomotive Factory at Marhowra, 
Dist. Saran, Bihar
Saran, Bihar, India

Accord Ceramics, an international ceramic manufacturing company, 
selected Shree Prefab Steels to design and construct a factory shed at 
its facility in Morbi. The INR 110.2 million building has a 13,900-square-
meter floor area divided into parts. At 28 meters high, the tallest part 
demanded consideration of high wind speeds and seismic activity. The 
building is designed for 47-meter-per-second winds and a seismic zone 
4 location.

Shree Prefab Steels used STAAD to model and analyze the structural 
behavior for multiple load combinations. Challenges included providing 
column-free space with a clear span of 50 meters, as required by 
the machine supplier, and placing fascia on the shed that could 
withstand extreme conditions. The software enabled the team to 
meet a challenging timeline and keep the budget under control. 
Project Playbook: STAAD

Shree Prefab Steels (P) Ltd.

Accord Ceramics
Morbi, Gujarat, India
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Adani Wilmar is a joint venture between Adani Group-India and Wilmar 
International Limited-Singapore. A leader in integrated agri-business, 
AWL owns refineries in 17 strategic locations across India, and has eight 
crushing units and 18 toll packing units. For this INR 35 million project, 
Shree Prefab Steels designed and constructed a premium edible oil 
refinery at AWL’s plant in Kadi, India.

STAAD helped the project team apply various loads and try different 
section sizes to optimize the use of steel. This building has six intermediate 
floors, with heavy equipment loadings of 1 metric ton per square meter. 
The close equipment layout, multiple floor cutouts, and allied pipe rack 
support structure presented design challenges. The team achieved the 
highest degree of accuracy while making the most efficient use of their 
time. Project Playbook: STAAD

Shree Prefab Steels (P) Ltd.

Adani Wilmar - Refinery Factory Shed
Kadi, Gujarat, India

Adani Wilmar (AWL) is a joint venture between Adani Group-India and 
Wilmar International Limited-Singapore. A leader in integrated agri-
business, AWL owns refineries in 17 locations, eight crushing units, and 
18 toll packing units. For this INR 39 million project, Shree Prefab Steels 
was tasked with designing and constructing a premium edible oil refinery 
at AWL’s plant in Krishnapatnam, India.

The project team used STAAD to help conduct analyses on the project. 
The building has eight intermediate floors, with heavy equipment 
loadings of 1 metric ton per square meter. The close equipment layout, 
multiple floor cutouts, and allied pipe rack support structure presented 
design challenges. STAAD.Pro helped the project team study structural 
behavior under the high wind conditions of the coastal area. The team 
also applied various load combinations to optimize the use of steel 
and achieve a highly accurate arrangement of equipment and services. 
Project Playbook: STAAD

Shree Prefab Steels (P) Ltd.

Adani Wilmar - Refinery Shed, K.P.
Krishnapatnam, Andhra Pradesh, India
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Rushil Décor Limited is a leader in the decorative high-pressure laminates 
market in India with a global footprint in more than 36 countries. The 
company awarded Shree Prefab Steels the contract for design, detailing, 
fabrication, and production of a greenfield project in the Andhra Pradesh 
port city of Visakhapatnam. The INR 206 million project included a 
30,000-square-meter, three-part building that is 29 meters high at its 
tallest point. 

Shree Prefab Steels designed the building for wind speeds of 55 meters 
per second in this coastal zone. To provide the column-free space required 
by the equipment supplier, the design included jack beams spanning 28 
meters and 21 meters. Modeling in STAAD allowed the project team 
to study structural behavior while applying various load combinations. 
STAAD helped meet the challenging timeline, control the budget, and 
optimize steel quantities. Project Playbook: STAAD

Shree Prefab Steels (P) Ltd.

Industrial Factory Shed
Visakhapatnam, Andhra Pradesh, India

NBCC (India) Limited, formerly known as National Buildings Construction 
Corporation Limited, is a government of India Navratna enterprise 
with operations in India and overseas. NBCC selected Shree Prefab 
Steels to construct its INR 99 million office building in Ahmedabad, 
India. The building design includes ground plus four stories and two 
basements and is a composite construction of reinforced cement 
concrete and steel. 

STAAD helped Shree Prefab Steels understand the structural behavior 
in response to various loads on composite sections. The main challenge 
for this project was to use various combinations of members such as 
rectangular hollow section concrete, built-up sections, and RCC to 
strengthen the structure without slowing construction. The unique design 
took advantage of the steel structure’s flexibility, faster execution, and 
cost savings. Project Playbook: STAAD

Shree Prefab Steels (P) Ltd.

NBCC Office Building
Ahmedabad, Gujarat, India
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The Gujarat Council of Science City in the Department of Science and 
Technology, part of the government of Gujarat, is developing a robotic 
gallery in Science City, Ahmedabad. The project features a fluidic 
structure in front of the three-story building that is made of steel but 
shaped like flowing liquid. The INR 8 million structure was designed by 
Silicon Engineering Consultants. 

Silicon Engineering Consultants used STAAD to model, analyze, 
and design the structure’s challenging geometry. Bentley software 
managed the unique shape with curvature in three directions. By 
modeling the design in STAAD, the project team decided that the 
fluidic structure will be covered in aluminum composite panels. 
Project Playbook: STAAD

Silicon Engineering Consultants Pvt. Ltd.

Fluidic Structure at Robotics Gallery Science City
Ahmedabad, Gujarat, India

Based in Dubai, Sweetwater is a leading communications agency in the 
field of experiential marketing and event management. This AED 30,000 
project created a unique temporary event structure with four levels. The 
internal structure has four platforms for a first-floor retail area, second-
floor style studio, third-floor COPA area, and fourth-floor bar and lounge. 
The organization commissioned Silicon Engineering Consultants to assist 
on the project.

The team modeled, analyzed, and designed the structure in STAAD, 
which allowed for minute detailing. By reviewing the analyses, Silicon 
Engineering Consultants created an external structure to provide a 
scaffolding frame around the entire cube, with an enclosed staircase 
for access to each floor. Ladder beams throughout suspend lighting and 
other services. The project was completed on time and within budget. 
Project Playbook: STAAD

Silicon Engineering Consultants Pvt. Ltd.

Four-story Event Structure for Sweetwater at Dubai
Dubai, United Arab Emirates
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The engineering consultancy Ideas-Creative Solutions retained Silicon 
Engineering Consultants to design a suspended scaffolding system for 
the El Kantara Bridge in Constantine, Algeria. The USD 50,000 scaffolding 
project provided mobility in both vertical and horizontal directions for 
bridge maintenance. 

Designed in STAAD, the unique structure connected two structural 
systems: a vertical scaffolding tower and a supporting frame that 
connected the tower to the bridge at the top and bottom. The tower moved 
up and down on the supporting frame using rollers. The supporting frame 
also moved on rollers, but from side to side. Two STAAD models simulated 
the extreme positions, with the platform suspended at the highest level 
and at the lowest level. STAAD produced accurate results for the supports 
and framing in both positions. Project Playbook: STAAD

Silicon Engineering Consultants Pvt. Ltd.

Suspended Scaffolding System 
for EL Kantara Bridge at Algeria
Constantine, Algeria

Located in a tribal area of Maharashtra, India the Bamboo Research & 
Training Center - Chandrapur will provide training in building bamboo 
structures, furniture, products, and crafts. The INR 600 million project is 
an initiative of Tata Trusts and the government of Maharashtra. It was 
appropriate for the center itself to be designed and built in bamboo from 
the region. Skeleton Consultants provided complete structural engineering 
consultancy along with technical assistance in planning and construction.

The building’s curves and irregular geometry presented a challenge, but 
STAAD created the analytical model with ease. The team used bamboo 
as the primary structural element for columns, beams, and the roof. The 
design team was able to enter the material properties using the section 
wizard feature within STAAD. The application helped design appropriate 
treatments for bamboo-to-bamboo connections, saving substantial time. 
Project Playbook: STAAD

Skeleton Consultants Pvt. Ltd.

Bamboo Research & Training Center - Chandrapur
Chandrapur, Maharashtra, India
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The tallest Lord Shiva statue in India, the 351-foot “Statue of Belief” is 
part of a religious complex developed by Miraj Developers in Nathdwara, 
Rajasthan. The INR 1.25 billion statue sits atop a 50-meter-high hill, where 
it is visible from 25 kilometers away. It was designed by sculptor Naresh 
Kumar and turned over to Skeleton Consultants for structural engineering. 
Among the many challenges of working with this massive structure was 
the mandate for a design life of 250 years. 

The team was able to model the irregular geometry of this project using 
STAAD. With an internal structural steel skeleton and external cast-in-
situ self-compacting concrete skin, the statue rests on reinforced cement 
concrete raft foundations. A 170-foot, 60-metric-ton trident stands to 
one side. Wind tunnel testing informed the structural behavior. STAAD 
analysis helped Skelton Consultants prepare flawless structural details 
for steel fabrication. The software saved substantial resource hours 
compared to manual calculations. Project Playbook: STAAD

Skeleton Consultants Pvt. Ltd., Noida/Indore

351-foot-high Lord Shiva Statue at Nathdwara, 
Rajasthan, India (Statue of Belief)
Nathdwara, Rajasthan, India

The Odisha Industrial Infrastructure Development Corporation is setting 
up an IT incubation center in Infocity, located in the special economic zone 
outside Bhubaneswar. The incubation center will provide employment for 
people in the IT and electronics system design and manufacturing fields. 
The INR 787.5 million building comprises twin towers, each with ground 
plus 12 floors.

S.M. Consultants is providing planning, design, and construction 
supervision for this ambitious project. The building was designed in 2014 
to meet current earthquake codes, but those codes changed in 2016. 
The project team revised the superstructure design to meet the new 
provisions using STAAD. The user-friendly software reduced the resource 
hours required for design and analysis. Project Playbook: STAAD

S.M. Consultants

Construction of IT Incubation Centre 
at Infocity, Chandaka, Bhubaneswar
Bhubaneswar, Odisha, India
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AG Industries manufactures a wide range of plastic components for the 
automotive sector worldwide. At an estimated 1,600 metric tons, the 
company’s INR 150 million plastic molding, manufacturing, and paint 
shop facility was one of the biggest projects in Gujarat, India. Smith 
Structures (India) applied total building design principles to manage 
heavy loads associated with unsymmetrical shapes and multiple wide-
span mezzanines.

An emerging expert in the pre-engineered metal buildings segment, Smith 
Structures (India) used STAAD software to provide 3D analysis of the 
complicated design. The analysis shaved off roughly 100 metric tons, for 
a cost savings of INR 10 million. The software also saved time during the 
estimating phase, allowing design and execution of this iconic project to 
be completed by mid-2019. Project Playbook: STAAD

Smith Structures (India) Pvt. Ltd.

M/S AG Industries Pvt. Ltd.
Halol, Gujarat, India

Sterling Engineering Consultancy Services provided structural design for 
the INR 450 million auditorium at Mody University’s Institute of Education 
and Research in Laxmangarh, Rajasthan, India. The state-of-the-art facility 
features a 1,100-seat main auditorium and a 300-seat mini auditorium, as 
well as a fully equipped cafeteria. A two-story entrance foyer enveloped 
in a glass facade creates a one-with-nature impression upon entry.

Sterling used iModels to quickly transfer data from the architectural design 
to the structural model. A key challenge was providing adequate stiffness 
for the roof over the entrance foyer, which had six-meter cantilevered 
overhangs. Compared to a flat slab, a waffle slab consumed less concrete 
and reinforcement, proving to be a cost-effective solution. Structural 
analysis and design using Bentley software not only optimized the design 
but ensured that the building would withstand zone 4 earthquake loads. 
Project Playbook: STAAD

Sterling Engineering Consultancy Services Pvt. Ltd.

Auditorium for Mody Institute 
of Education and Research
Laxmangarh, Rajasthan, India
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An initiative of the Central Government of India and Central Public Works 
Department, the National Salt Satyagraha Memorial commemorates 
Gandhi’s 241-mile journey from Sabarmati to Dandi in 1930. The 
monument captures the spirit of the Dandi March with a 40-meter-tall 
A-frame tower holding a symbolic salt crystal made of 2.5 tons of glass. 

Sterling Engineering Consultancy Services designed the stainless-steel 
frame and associated structures using Bentley’s STAAD and RCDC. 
Arriving at the most efficient shape for the monument significantly reduced 
material costs. Stainless steel was also used in the super-structures for 
41 solar trees throughout the grounds. Each tree has 12 solar panels and 
is mounted on a reinforced cement concrete pedestal. Bentley software 
saved considerable resource hours by producing the necessary drawings.
Project Playbook: RCDC, STAAD

Sterling Engineering Consultancy Services Pvt. Ltd.

National Salt Satyagraha Memorial
Dandi, Gujarat, India

Jam Sawali Hanuman Mandir is one of the oldest Hindu temples in India. 
Located in a forested area of Chhindwara, India the temple receives 
worshippers throughout the year. The Temple trust retained Structus 
Consulting for an INR 150 million renovation of the temple that involved 
replacing the old building. The new building occupies a 100,000-square-
foot area that can accommodate peak visitor traffic. 

Structus Consulting used STAAD to design a large-span structure with 
as few obstructions as possible. The layout placed columns at least 15 
meters apart. Designed for a seismic zone 3, the new temple features 
domes of architectural interest. Construction of the new building is 
being completed without disturbing the holy idols. Minor design changes 
required due to site conditions are done on the spot with STAAD. 
Project Playbook: STAAD

Structus Consulting

Jam Sawali Hanuman Mandir Temple
Chhindwara, Madhya Pradesh, India
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On Western Railway’s Mumbai-Delhi route, there is severe traffic 
congestion at the level crossing near the village of Balitha in Gujarat, 
India. This traffic has made it necessary for the region to construct a 
railway over bridge. The INR 506 million structure is 20 meters long. 
Strukad Consultant provided the structural engineering for this project.

Strukad used STAAD to design and analyze the reinforced cement 
concrete substructure and concrete and steel superstructure. The 
project team arrived at the safest, most economical solution while 
keeping within national codes and standard practices. STAAD 
provided a time-saving solution for this critical infrastructure project. 
Project Playbook: STAAD

Strukad Consultant

Construction of Railway Over Bridge at Western 
Railway Level Crossing No. 81
Vapi, Gujarat, India

In the fast-growing district of South Mumbai, the INR 300 million Sumit 
Artista high-rise residential complex provides 10 floors with 11 flats on 
each floor, and a double basement with car-lifting facilities. The location 
in a high seismic zone required special consideration of seismic loadings. 
Stucomp Consultants used Bentley’s structural analysis and design 
software to deliver a safe and serviceable structure. 

Working under Sumit Woods Realty’s strict schedule, the design team used 
Bentley’s STAAD (RCDC) software to create multiple options with various 
loadings and material specifications to arrive at an optimal solution. 
Multiple changes requested in the final stages were made in the model 
and automatically produced in the drawings. This practice saved resource 
hours and helped Stucomp Consultants complete the project on time. 
Project Playbook: RCDC, STAAD

Stucomp Consultants

Sumit Artista
Kalina, Maharashtra, India
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The Mahatma Gandhi and Martyrs’ Memorial Mandap (Gandhi Mandap) is 
a two-story, temple-like structure located atop Sarania Hills in Guwahati, 
India. As part of the memorial’s refurbishment under the Guwahati Smart 
City project, a 300-foot monumental flagpole was installed within the 
new landscape plan. The 120-foot by 80-foot flag will create a point of 
pride at the gateway to northeast India. 

The government of Assam recruited Tata Consulting Engineers to 
design the INR 29.1 million installation. The project team used STAAD 
software to analyze the impact on the supporting structure of seismic 
zone 5 conditions and 50-meter per second wind speeds. Using 
STAAD saved Tata Consulting Engineers about 200 resource hours. 
Project Playbook: STAAD

Tata Consulting Engineers Limited

Installation of National Flag at Gandhi 
Mandap, Sarania Hills
Guwahati, Assam, India

Tata Steel is the world’s second-most geographically diversified steel 
producer, with fully integrated operations from mining to manufacturing 
and marketing of finished products. Tata Steel engineers applied a 
cost-effective design approach to an INR 300,000 building project in 
Jamshedpur, India using visual basic for applications to model the project.

VBA macros can control the STAAD environment inside or outside the 
application using the STAAD library of functions. For this project, the team 
used VBAs to model beams, columns, and supports as well as to assign 
different load cases. Automating the work using VBAs reduced resource 
hours and the total cost of the project, as the geometry could be worked 
out in seconds without human error. This process also allowed the owner 
to edit the ongoing work in STAAD Project Playbook: STAAD

Tata Steel Ltd.

Automated Building Design with VBA
Jamshedpur, Jharkhand, India
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The INR 9 million foot over bridge (FOB) for Mumbai Municipal 
Corporation is a 110-meter-long by 19-meter-high steel arch design that 
provides extraordinary strength, flexibility, and a higher level of resistance 
compared to alternative designs. The FOB can be pre-fabricated at the 
factory and quickly erected on site. The design also lends itself to easy 
expansion, repair, rehabilitation, or retrofit.

Technique Engineering Services performed in-depth analysis of the design 
using STAAD. Modeling with Bentley's STAAD software reduced resource 
hours by about 30% and still produced the best possible design in terms 
of safety and economy. Project Playbook: STAAD

Technique Engineering Services

FOB for Mumbai Municipal Corporation
Mumbai, Maharashtra, India

Tenova India is a leading provider of thickeners and clarifiers for industrial, 
chemical, mineral, water and wastewater, and other applications. The 
company also provides the thickener structures, which are up to 100 
meters in diameter. Tenova India had established a manual method for 
generating the required floor plate curvature; however, this approach took 
two to three days, depending on the size of the structure. Given the USD 
375,000 project’s strict timeline, Tenova India needed to use a structural 
design and analysis application.

Tenova India developed a method using STAAD and a custom spreadsheet 
to generate about 70% of the geometric model. Model generation using 
this method takes about 10 minutes instead of days. The significant 
time savings for thickener projects has reduced Tenova India’s costs. 
The organization successfully applied this STAAD method on the project 
for Anglo American Quellaveco in Peru. Project Playbook: STAAD

Tenova India Pvt. Ltd.

Thickener Generation Using OpenSTAAD Module
Moquegua, Mariscal Nieto, Peru
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Preventive maintenance activities in industrial buildings can be time-
consuming and dangerous, especially when there are delays while waiting 
for equipment to be transferred to the work area. This issue occurred at 
a multilevel, high-density polyethylene reactor building located on an 
industrial corridor in Coatzacoalcos, Mexico. The site posed problems for 
maintenance crews until operations personnel requested a jib crane to 
move equipment. 

Ultra Ingeniería determined the precise placement, load characteristics, 
and reinforcements required to safely install the crane. The reinforcements 
for this MXN 15 million project included a support base, support elements, 
and anchoring bolts. The project team used STAAD to arrive at the most 
appropriate solution for the client, considering time, cost, and efficiency.  
Project Playbook: STAAD

Ultra Ingeniería S.A. de C.V.

Adaptation and/or Structural Reinforcement 
of HDPE Building Structural Reinforcement
Coatzacoalcos, Veracruz, Mexico

Dos Bocas Maritime Terminal (DBMT) in Paraíso, Mexico is expanding 
capacity to meet demand for space in the storage yards. Ultra Ingeniería 
was awarded the engineering services contract to build an industrial 
storage unit. The project team was tasked with modeling, analyzing, 
designing, and optimizing the foundations and superstructure to withstand 
the operation of a traveling crane with 25-ton load capacity. 

Ultra Ingeniería used STAAD to perform the necessary tasks for the 
project. The crane operates along the entire length and width of the unit 
to access the pallets, products, and containers stored inside. STAAD 
allowed Ultra Ingeniería to present alternatives to DBMT, allowing the 
client to choose the best option for the operation of the storage unit. The 
software streamlined the structural engineering services on this MXN 75 
million project. Project Playbook: STAAD

Ultra Ingeniería S.A. de C.V. 

Dos Bocas Maritime Terminal Industrial 
Unit Foundations and Structure
Paraíso, Tabasco, Mexico
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At the Dos Bocas Maritime Terminal in Paraíso, Mexico an industrial 
storage unit houses a 25-ton traveling crane for loading and storage. Ultra 
Ingeniería designed the rail beam that serves as the loading element. This 
MXN 5.5 million project involved anticipating the critical situations that 
could arise during crane operation and designing sufficient support for 
each component to meet national safety standards.

STAAD allowed the project team to analyze the alternatives 
and choose an option that was best for the client. Bentley 
software not only ensured the quality and reliability of the 
results but also helped to carry out the analysis in record time. 
Project Playbook: STAAD

Ultra Ingeniería S.A. de C.V.

Structural Analysis of Traveling Crane Rail 
Beam at the Dos Bocas Maritime Terminal
Paraíso, Tabasco, Mexico

Uttamenergy designed a 50-meter-tall boiler supporting structure for the 
6-megawatt power plant in Surallah, Philippines. The INR 900 million 
structure will support a 232-ton girth-supported boiler. Shaped like an 
inverted pendulum with a huge mass at the top, the structure is highly 
sensitive to lateral and dynamic loads. The project team was tasked 
with optimizing structural steel usage and developing the most efficient 
structural system. 

Uttamenergy modeled the structure in STAAD and analyzed seismic, 
wind, and other conditions. STAAD allowed the project team to 
analyze different arrangements of the structural elements to achieve 
the optimal design at minimal cost. Using Bentley software saved 
about 400 resource hours and reduced resource-hour costs by 30%. 
Using ProSteel for detailing reduced resource hours by another 30%. 
The software integration minimized data loss and eliminated rework. 
Project Playbook: ProSteel, STAAD

Uttamenergy Ltd.

Boiler Supporting Structure for 
6-megawatt Power Plant
Surallah, Philippines
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Popularly known as Gokul, the 90-year-old Bombay South Kanara 
Brahmins Association is one of the most prestigious and progressive 
cultural and social organizations in Mumbai. The INR 200 million Gokul 
Cultural Centre will provide members with an auditorium, training center, 
meeting halls, and guest rooms. The reinforced cement concrete structure 
has two basements for parking, a ground floor with grand entry, and seven 
floors of varying heights.

Vadalkar and Associates worked out several structural alternatives 
for the building using STAAD. Despite frequent changes in response 
to Gokul’s requirements, the project achieved an optimal structural 
configuration at cost savings of up to 15%. The design delivered 
a complex structural arrangement with only portal frames to carry 
the vertical and lateral loads in a 15-by-20-meter column-free area. 
Project Playbook: STAAD

Vadalkar and Associates

Gokul Cultural Centre, Mumbai
Mumbai, Maharashtra, India

Kelvion India is a global manufacturer of heat exchangers for industrial 
applications. Vastustruct provided structural design for a warehouse at 
the Kelvion facilities in the Chakan industrial area of Pune, Maharashtra. 
An extension of an existing shed, the INR 448,712 structure is 40.77 
meters wide, 71.6 meters long, and 11 meters high. Each of the two aisles 
has a 20-metric-ton crane.

Using STAAD for the analysis and design of this pre-engineered building 
saved about 500 resource hours in design time. The 3D visualization made 
it easy to see the design details and share data. Bentley software helped 
Vastustruct provide an innovative, cost-effective solution for Kelvion.  
Project Playbook: STAAD

Vastustruct

Warehouse for M/s Kelvion India Pvt. Ltd.
Pune, Maharashtra, India
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Orissa Water Supply and Sewerage Board selected Venu Consultants 
to perform engineering, procurement, and construction services for the 
Bhubaneswar City Sewerage System in Odisha, India. The INR 275 million 
project included a 161 million liter per day main pumping station and a 
56 million liter per day sewage treatment plant with sequencing batch 
reactor (SBR) basin.

Venu used STAAD to analyze six types of load cases for the main 
pumping station. They included seismic, dead, live, solid, fluid, and 
wind loads. The SBR basin required four types of analysis: seismic, 
dead, live, and fluid loads. Using STAAD accelerated design to save 
nearly 20% in resource hours, which lowered the overall project cost. 
The software automated time-consuming manual tasks and reduced 
errors. Project Playbook: STAAD

Venu Consultants Pvt. Ltd.

Bhubaneswar City Sewerage 
District-1 Sewerage System
Bhubaneswar, Odisha, India

The government of Gujarat created Dholera Industrial City Development 
Limited to develop a greenfield industrial city about 100 kilometers 
southwest of Ahmedabad. The self-sustaining city will have its 
own infrastructure. Venu Consultants provided services to design, 
construct, operate, and maintain a water treatment plant and clear water 
reservoir, including a portable water transmission main and a master 
balancing reservoir. 

Venu modeled the reinforced cement concrete structure in STAAD and 
analyzed five load cases: seismic load, dead load, live load, soil load, 
and fluid load. This INR 50 million project featured a filter house with 
a capacity of 50 million liters per day. The project also included inlet 
and outlet channels, filter beds, a piping gallery, a filtered water tank, 
a backwash pump bay, and a blower room. The entire filter house is 
supported on 20-meter-long friction piles. Project Playbook: STAAD

Venu Consultants Pvt. Ltd.

Water Treatment Plant & Clear 
Water Reservoir at TP1
Dholera, Gujarat, India
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Neptune Realty’s new building in the Vadodara business and commercial 
district offers a ground floor in addition to 12 floors of exclusive office 
space. The INR 15 billion building provides a direct view of the outside in 
every office. A slight bend in the layout creates an edge-shaped feature at 
elevation. Two areas demanded column-free space: the place where the 
building bends and the two-story entrance foyer. 

Vyom Consultants used STAAD to address these challenges and arrive 
at a beautiful final design. STAAD allowed the designers to model 
the structural properties, check seismic tolerances, eliminate any 
eccentricities between the center of stiffness and center of gravity, and 
maximize head room. The finished space promises to deliver efficient and 
smart corporate premises for occupants. Project Playbook: STAAD

Vyom Consultants

Neptune Edge
Vadodara, Gujarat, India

Located in the heart of Vadodara’s growing business hub, Neptune Trion 
is the city’s largest commercial project. The INR 50 billion mixed-use 
property, owned by Neptune Realty, offers a built-up area of 700,000 
square feet over 17 floors plus a ground floor, with three towers connected 
by sky bridges. The building’s concave curvilinear shape creates an 18-
foot cantilever on the 17th floor. 

The interior asymmetry made column positioning a challenge. Retail 
spaces had to be unobstructed, and office spaces had no fixed partition 
wall plans. Vyom Consultants used STAAD to evaluate more than 20 
alternatives for column positions before choosing a layout that was 
acceptable both architecturally and structurally. Round columns were 
used throughout the entire structure to maximize useful space. Using 
STAAD, the design team completed the structure within two months. 
Project Playbook: STAAD

Vyom Consultants

Neptune Trion
Vadodara, Gujarat, India



314

Spread across 12 acres in Khopoli, India the INR 1.2 billion Pulse 
Processing Plant project is the world’s largest pulse mill. It houses two 
fully automated pulse processing plants—a 300-ton-per-day (TPD) 
pigeon pea processing plant and a 200 TPD black gram processing plant. 
Vyom Consultants designed the mill for Export Trading Group, a global 
agricultural supply chain group based in Kenya.

The design team chose steel construction over reinforced cement 
concrete to expedite on-site work and meet the two-and-a-half-year 
project schedule. Several innovative design concepts, such as concrete 
filled tubes in place of steel columns, saved 861 metric tons of steel 
and reduced the overall project cost by INR 97.4 million. Using STAAD 
reduced the design time to just 2.5 months by allowing an iterative 
process for arriving at beam and column sizes and bin arrangements. 
Project Playbook: STAAD

Vyom Consultants

Pulse Processing Plant - Khopoli 
(500 TPD – World’s Largest Pulse Mill)
Khopoli, Maharashtra, India

Dassault Reliance Aerospace Limited is setting up a USD 2.86 million 
manufacturing facility in the Multi-modal International Cargo Hub 
and Airport at Nagpur’s (MIHAN) special economic zone, adjoining 
the Dr. Babasaheb Ambedkar International Airport. A joint venture 
between Reliance Infrastructure and Dassault Aviation, the facility will 
manufacture components connected to the purchase of fighter aircraft 
from France. Zamil Steel Buildings India provided design, detailed 
engineering, fabrication, supply, and delivery of the structural steel 
building, which had multispan steel frames and a high roof.

The chief challenges were the tight schedule with a strict clause for 
liquidated damages in case of slippage, and a total tonnage agreement 
where Zamil would pay the cost of overages. STAAD allowed Zamil 
to quickly model the irregularly shaped building and stay within the 
committed tonnage. The client approved the model with no changes, 
saving time and cost. Project Playbook: RAM, STAAD

Zamil Steel Buildings India Pvt. Ltd.

Aircraft Manufacturing Unit
Nagpur, Maharashtra, India
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ITC, one of India’s fastest growing business conglomerates, is setting up 
a logistics facility near Kapurthala, India. Zamil Steel Buildings India won 
the contract to design the structural steel building to American standards 
and perform detailed engineering, fabrication, supply, and production. 
The USD 3.08 million project had a tight schedule with a strict clause for 
liquidated damages in case of slippage, and a total tonnage agreement 
where Zamil would pay any cost of overages.

Modeling the whole building in 3D using STAAD involved multiple 
floors and structural steel frames with curved frontage, as well as 
pipe racks and platforms. STAAD kept track of weight variations and 
loading combinations to meet the client’s requirements for committed 
tonnage. Using STAAD allowed Zamil to save 320 resource hours 
and complete the design ahead of schedule. The 3D model was 
easy to understand, and the design was accepted without changes. 
Project Playbook: RAM, STAAD

Zamil Steel Buildings India Pvt. Ltd.

ITC Logistics Facility
Kapurthala, Punjab, India

It was incredible to see the architectural team’s 

satisfaction when they saw that the architectural 

design was not interfered with or altered. 

This situation was only possible because we used 

Bentley applications to link the architectural design 

to the modern complex structural design. We proved 

to the customer that it is possible to integrate the 

structural project on the BIM platform. 

Simply put, it’s an architect’s dream!

Gustavo Vasconcellos, Director and Partner, 
FG Consultoria Empresarial

FINALIST'S QUOTE
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AssetWise is the central system that keeps our 
power distribution system reliable, providing 
risk-based asset management, supporting over 
200,000 assets.

Stephen Seewald, Manager, Asset Performance 
Management, EPCOR Utilities 



317

Projects in this award 
category demonstrate 

excellence in the 
operation, inspection, 

maintenance, and 
management 

of utility plants and 
networks, power 

generation facilities, 
oil and gas production 
facilities, or any other 

industrial site – providing 
improved reliability, 

integrity, performance, 
operational efficiency and 

effectiveness, enhanced 
safety, and reduced risk.

UTILITIES AND
INDUSTRIAL ASSET

PERFORMANCE
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EPCOR Utilities

Implementing Risk Based Asset Management for Power Distribution  I  Edmonton, Alberta, Canada

EPCOR Utilities was tasked with quantifying the health of EPCOR’s electrical distribution systems and identifying when asset replacement was needed to 
ensure reliable system operations that would minimize unplanned outages. The team conducted an asset condition assessment by analyzing more than a 
decade of data in AssetWise to develop failure probability curves and define the statistical relationship between asset condition and failure probability.

EPCOR integrated SCADA data with AssetWise to provide electrical loading information in near real time. Additionally, an asset health index was implemented 
in AssetWise to score overall asset health. The scores are used against failure probability curves to identify at-risk assets and determine a precise likelihood 
of failure. The project analyzed 117,000 unique assets and found that the annual risk cost totaled CAD$ 95 million. After implementing the asset health model, 
system average interruption duration index (SAIDI) for outages associated with defective equipment were down 43% from the previous year and the total 
SAIDI was well below the regulated threshold. Project Playbook: AssetWise
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The San Gabriel Station in Batangas City is the first power plant to 
implement Siemens Asset Performance Management (APM) for Power 
Plants, a co-developed solution between Siemens and Bentley Systems. 
Siemens Energy embedded the plant’s asset data to develop a digital twin, 
which will act as a reliability model of the physical plant and its critical 
equipment systems and components. APM for Power Plants contains pre-
built maintenance strategies to assess assets and overall plant performance, 
analyzing incoming IoT data and performance history and visualizing real-
time operating and condition data. The team can track degradation and 
recommend and/or automatically act to prevent failures and outages. 

Siemens APM will maximize overall availability and plant reliability while 
also reducing costs by eliminating unnecessary time-based maintenance. 
Now, the plant operations and maintenance staff can visualize the asset, 
check its status, perform analysis, and generate insights to predict 
and optimize asset reliability and performance using digital twins. 
Project Playbook: ContextCapture, Siemens APM for Power Plants 
(Powered by AssetWise)

Siemens Energy Inc., Gas and Power

Siemens APM for Power Plants
Batangas City, Batangas, Philippines

Flow assurance is a process that guarantees oil and gas production by 
minimizing restrictions that affect flow-rate on physical hydrocarbon flow, 
such as scale and wax build up in the pipes. Vedanta Limited – Cairn Oil & 
Gas operates oil production on three blocks in India. As the system’s wells 
aged, they experienced wax and scaling issues that slow productivity 
and injectivity. Consequently, Cairn opted to automate flow assurance 
management with Bentley’s AssetWise to monitor all performance-
affecting parameters.

Cairn used Bentley software to evaluate chemical intervention jobs and 
detect corrosion, water quality, and scale inhibitor squeeze performance. 
Team members implemented the flow assurance management system 
on all of Cairn’s wells throughout their operational lifecycle. The web-
enabled system shows flow conditions in real time and enables the 
engineers to monitor the flow assurance-related queries from a single 
location, reducing data inconsistencies. This new system has increased 
system visibility, well availability, flow assurance, and data management.  
Project Playbook: AssetWise

Vedanta Limited – Cairn Oil and Gas

Flow Assurance Management System
Rajasthan, Andhra Pradesh and Gujrat, India
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IT solutions company Global Technology Integrator Limited (GTI) is 
establishing an electronic mark plant circulation system (EMPC) and an 
automated mapping facilities management system (AMFM) to manage 
manholes for a client organization. An EMPC facilitates data exchange, 
so replies are digitally signed and packed into a single attachment within 
an email. An AMFM generates digital maps and active searching and 
reporting tasks.

GTI integrated both systems with OpenCities Map, which generated a 
PDF file with map data and shared the data via the EMPC system. Users 
can then use the search function in the AMFM to find geographic data. 
The EMPC improved collaboration between parties, reduced response 
time, and increased accuracy of data submissions. The AMFM provided a 
centralized platform for the general user to search, write, or delete with 
the road feature. All actions are captured by the audit log function, which 
reduced process time. Digitalizing the entire process mitigated risk of 
error. Project Playbook: MicroStation, OpenCities Map, ProjectWise

Global Technology Integrator Limited

AMFM & EMPC 
Hong Kong

To support offshore operations in the Caribbean Sea off the coast of 
Colombia, Innovative and Technology Center – ICP, the research center 
of Colombian Petroleum Company (ECOPETROL), launched a project to 
study geohazards and sea hazards that affect the company’s offshore 
operations. The project sought to gather information that would reduce 
operational and environmental risks. By implementing and operating 
metocean numerical models to provide forecasts, risk indices can be 
derived and used daily, and potential oil spills can be simulated in an 
effort to mitigate damage.

An integrated metocean modeling system was implemented on this 
project and generates real-time information associated with regional 
mesoscale ocean processes. The team used Bentley software to 
configure the models and handle the operational data workflow, as well 
as calculated risk indices and enabled oil spill modeling simulations. This 
project is expected to achieve an annual savings of approximately USD 
20 million, reducing operational costs without affecting reliability and 
operational safety. Project Playbook: OpenFlows

Innovation and Technology Center – ICP/ECOPETROL

Metocean Risk Estimation Integrated Platform 
Supporting Colombian Petroleum Company 
Offshore Operations
Piedecuesta, Santander/Piedecuesta, Colombia
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We take seriously that we want reliable plants, and implementing Asset Performance 
Management (APM) for Power Plants is our strategy for the future.

Jan Janssen, Head of Asset Management in Operations and Maintenance, Siemens AG.
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Bentley’s integrated suite of applications, ProjectWise 
collaboration environment, and commitment to lifecycle 
data use will allow us to develop a digital infrastructure 
twin available in any location. In addition, the digital 
ecosystem that Bentley provides enables us to push 
the boundaries of what is possible and improve the 
construction industry as a whole.

Sonny Andalis, BIM Manager - TWRP, Jacobs
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The projects in this 
category demonstrate 

the importance of 
properly treating water 

and wastewater to 
alleviate restrictions 

in areas with declining 
groundwater supplies 

and inadequate facilities 
to deal with large 

amounts of effluents. 
The organizations whose 

projects are nominated 
here illustrate how 

applying 3D modeling 
applications can achieve 
high-quality engineering 

designs that optimize 
collaboration and 

increase efficiency. 

WATER AND
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Jacobs Engineering Group and Singapore’s National Water Agency, PUB

Tuas Water Reclamation Plant  I  Singapore

The Tuas Water Reclamation Plant is part of the SGD 6.5 billion Deep Tunnel Sewerage System Phase 2 project and is Singapore’s National Water Agency, 
PUB's initiative to serve Singapore’s long-term used-water needs. The project team needed to work in accordance with the stipulations of PUB to create 3D 
models that ensured design consistency and improve multidiscipline coordination, as well as model-based tendering and asset management. 

ProjectWise was used as the foundation for the connected data environment, creating a single source of truth among the globally dispersed team. Using 
OpenPlant, OpenPlant PID, and OpenBuildings Designer ensured design consistency and improved multidiscipline coordination to save considerable design 
time. The applications automatically extracted material directly from the 3D models, which reduced quantity takeoff time. LumenRT also provided a visual 
understanding for prospective tenderers through flythrough and virtual construction sequencing. The fully federated 3D information model enables instant 
access to the plant’s data, delivering a digital twin during construction and handover to the client. Project Playbook: LumenRT, MicroStation, Navigator, 
OpenBuildings Designer, OpenPlant, OpenPlant PID, OpenRoads, ProjectWise, STAAD
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Keppel Marina East Desalination Plant is a large-scale, 137,000 cubic-
meter-per-day, dual mode plant that can treat either salty water from the 
sea or freshwater from the Marina Reservoir. Spanning three hectares, 
mostly underground, the facility features 20,000 square meters of parkland 
on the roof and an unconventional architectural design to blend in with 
the surrounding coastal environment. The project team was tasked with 
implementing BIM strategies throughout design and construction and 
creating a digital twin for operation and maintenance management. 

OpenPlant helped establish a 3D model of the complex facility design, 
incorporating pipelines and equipment. Navigator was used for design 
coordination, minimizing errors during construction. ContextCapture was 
used to generate a high-resolution reality model while MicroStation 
linked geospatial data for reflection of design intent compared to 
construction progress at key project milestones. A digital twin, currently 
under development, will allow the team to link asset and performance 
data to evaluate change. Project Playbook: ContextCapture, LumenRT, 
MicroStation, Navigator, OpenPlant PID

AECOM Singapore Pte. Ltd. and Keppel Infrastructure 
Holdings Pte. Ltd.

Keppel Marina East Desalination Plant
Singapore

To help reduce dependency on groundwater and increase the amount of 
fresh drinking water, the city of Houston initiated the Northeast Water 
Purification Plant expansion, which will add 320 million gallons per day 
by 2024. The Houston Waterworks joint venture team was tasked with 
designing and constructing this USD 1.4 billion expansion, with detailed 
BIM requirements that included handover of a federated model and 
producing more than 5,500 construction drawings. 

The team established a connected data environment using 
OpenPlant, OpenBuildings Designer, and MicroStation. The 
connected data environment helped design in context and conduct 
collision detection, which optimized design efficiency and reduced 
construction rework. Bentley applications eliminated manual 
duplication of the four water treatment trains, saving 1,200 hours 
per train. Using iModels saved a total of 3,600 hours per submittal. 
Project Playbook: Bentley Raceway and Cable Management, 
iModel.js, MicroStation, Navigator, OpenBuildings Designer, OpenPlant, 
OpenRoads, ProjectWise

Houston Waterworks Team (a Joint Venture of Jacobs 
Engineering Group, Inc. and CDM Constructors, Inc.)

Northeast Water Purification Plant Expansion
Houston, Texas, United States
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The A.M.R.U.T. water tower project, together with the Asansol Municipal 
Water Project, will contribute to supplying sufficient water to more than 
1.1 million people in Asansol, India. With a total water capacity of 20 
million gallons per day, the facility includes overhead and clear water 
reservoirs, as well as water retaining structures and pump houses. Faced 
with complex water distribution systems and pump combinations, the 
team needed to accelerate iterative modeling for timely delivery and 
optimal design. 

The team used STAAD and RCDC to design, analyze, and produce 
construction drawings for accurate material quantity estimations, which 
helped reduce resource hours and minimize errors. Using OpenFlows 
WaterGEMS optimized the design of the complex hydraulic network, 
minimizing energy-related pumping costs. STAAD enabled the team to 
design the water retaining structures in less than a week, compared to three 
or four months. The applications helped visually model and analyze various 
design alternatives and accurately capture design changes for an optimal 
solution. Project Playbook: OpenFlows WaterGEMS, RCDC, STAAD

Asansol Municipal Corporation

A.M.R.U.T.
Asansol, West Bengal, India

An INR 480 million project in Asansol, India aims to provide adequate 
water supply to more than 1.1 million people. The plant includes 27 
overhead and clear water reservoirs, as well as water retaining structures 
and pump houses. Faced with a tight timeline to deliver a smart water 
network model, the team required integrated digital technology 
to accelerate iterative modeling and optimize design, construction, 
and operations. 

STAAD helped design, analyze, and produce construction drawings, 
resulting in accurate material quantity estimations, a reduction of 
resource hours, and fewer errors. The team also used OpenFlows 
WaterGEMS to optimize the design of the complex hydraulic network. 
Bentley applications allowed the team to visually model and analyze 
various design alternatives in seconds, saving 30% to 40% in design 
and modeling time. Bentley’s interoperable engineering solution 
captured design changes in real-time, simplifying and streamlining 
workflow processes to deliver the project on time while reducing costs. 
Project Playbook: OpenFlows WaterGEMS, STAAD

Asansol Municipal Corporation

Asansol Municipal Corporation Water Project
Asansol, West Bengal, India
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In Freeport, Grand Bahama Island, the state-of-the-art MARPOL waste 
treatment plant facility will receive and treat oily residues to produce a 
high-quality fuel that can be sent to local markets or exported for sale. 
The facility will include a storage and treatment plant and a ship berthing 
area connected by a pipeline on a 60-foot-wide easement. COBA was 
responsible for preliminary and detailed design, as well as for performing 
a hazard and operability study. The multidiscipline design team faced a 
limited footprint with a complex piping layout.

OpenPlant and AutoPIPE helped model and analyze design alternatives 
for the piping and equipment, optimizing structural integrity within 
the confined space while saving significant engineering time. Using 
OpenBuildings Designer, the team identified and resolved conflicts 
between the piping layout and structural elements. The interoperability of 
MicroStation facilitated development of a digital twin. Using a connected 
data environment based on ProjectWise streamlined digital workflows, 
increasing productivity by an estimated 10%. Project Playbook: AutoPIPE, 
MicroStation, OpenBuildings Designer, OpenPlant, ProjectWise

COBA

Digital Design of a MARPOL Waste Treatment Plant
Freeport, Grand Bahama Island, Bahamas

The Cutzamala water supply system is one of the world’s largest water 
supply systems. It provides water to 5 million users in the metropolitan 
Mexico area via one high-pressure line. To ensure continuous water 
supply, a second high-pressure line (No. 2) is being built to serve as a 
backup line. The project team was tasked with reviewing the line to 
guarantee safe, reliable operation and water flow. Given that the pipeline 
was designed and constructed by more than five different companies, 
the team needed to consolidate 2D blueprints and perform 3D modeling 
and analysis. 

The team used AutoPIPE to integrate the various companies’ drawings 
and create a 3D model of the entire pipeline system, including all existing 
and future accessories. The team conducted stress analysis on the 
model and generated new design scenarios to resolve identified issues, 
ensuring safe and efficient operation. The application enabled the team 
to complete the modeling and analysis and deliver it to the government 
within the 15-day deadline. Project Playbook: AutoPIPE

Consultoria en Ingenieria Estructural Rocca

Review of Water System Design, “Cutzamala” 
High Pressure Line No. 2 Mexico City
Cutzamala, Los Berros, Mexico 
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Coronation Pillar Waste Water Treatment Plant is Asia’s largest and 
least-expensive sewage treatment plant with a treatment capacity of 70 
million gallons per day. The plant will augment water flow and help clean 
the River Yamuna. Larsen & Toubro was awarded the INR 51.5 million 
design-build project to be completed within a 24-month period. The 
project required complex underground pipe and cable routing, as well as 
complicated geometry for the concrete structures. To accommodate these 
challenges and overcome inefficiencies of manual design methods, the 
team established a 3D digital approach. 

To advance the approach, the team used STAAD for 3D iterative modeling 
and finite element analysis of all reinforced concrete structures. The 
application improved reliability of deliverables and reduced resource hours 
by 30%. STAAD’s advanced analysis features accelerated conceptual 
modeling, automating the capture of design changes to save 96% in 
analysis time. STAAD helped the team achieve an optimal arrangement 
and concrete quantity estimations for the most complicated structures.  
Project Playbook: STAAD

Larsen & Toubro 

70 MGD Coronation Pillar Plant
Delhi, India

The Nuapada rural water supply project will supply water to 217 
district villages in Odisha, India. The INR 3.7 billion project requires the 
construction of four intakes for raw water supply, four water treatment 
plants, and 59 overhead tanks. The project also includes a 1,200-kilometer 
pipe network. To determine an optimal design and construction scheme, 
the Larsen & Toubro team realized that it needed a comprehensive 
structural analysis and modeling application.

The team used STAAD for design and analysis of all reinforced concrete 
and steel structures. The software accelerated conceptioneering and 
constructioneering to save significant engineering time. Bentley’s 3D 
digital design solution enabled the team to complete the project, saving 
5% in concrete and steel materials. Project Playbook: STAAD

Larsen & Toubro 

Nuapada Rural Water Supply Project
Nuapada, Odisha, India
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Part of the Deep Tunnel Sewerage System, the Changi Water Reclamation 
Plant is Singapore’s largest and is operated by the Public Utilities Board 
(PUB). The plant’s treatment capacity was recently increased and requires 
an additional process train and wet weather facility to accommodate it. 
PUB contracted Mott MacDonald to perform civil, structural, mechanical, 
and electrical works for the new train, ancillary facilities, and equipment. 
Mott MacDonald needed to meet the fast-track project schedule while 
minimizing plant outages.

The multidiscipline design team used OpenBuildings Designer and 
OpenPlant for 3D modeling and clash detection, and ContextCapture and 
LumenRT to create a virtual, interactive experience for the client and 
the contractor. Leveraging Bentley applications to perform construction 
simulation helped optimize planning and phasing of works. The integrated 
digital solution improved design efficiency by 15% and eliminated on-
site rework to save an estimated 20% in associated time and costs. 
Project Playbook: ContextCapture, LumenRT, MicroStation, Navigator, 
OpenBuildings Designer, OpenPlant, ProjectWise, STAAD

Mott MacDonald

Changi Water Reclamation Plant Phase 2
Singapore

This sewage treatment plant is a CNY 1.159 billion initiative with a design 
capacity of 100,000 cubic meters per day. The project will be completed 
over three phases, the first providing one-tenth of the overall treatment 
capacity, with phases two and three equally dividing the civil works and 
equipment installation. The project team needed to work within a small 
footprint and with a facility that required highly integrated tanks with 
extreme capacity variances.

The team used ProjectWise for project team collaboration, OpenRoads 
for landform simulation and roadway design, OpenBuildings Designer 
for architectural and structural modeling, and OpenPlant for electrical, 
pipeline, and equipment design. MicroStation was used to create a 
customized component database with over 100 equipment models and 
automated generation of construction, which significantly improved 
design efficiency. Digital twin models were generated to establish 
intelligent management for future plant operations and maintenance, 
creating a smart water plant. Project Playbook: LumenRT, MicroStation, 
Navigator, OpenBuildings Designer, OpenPlant, OpenRoads, ProjectWise

North China Municipal Engineering 
Design & Research Institute Co., Ltd.

East Bank Sewage Treatment Plant Project 
of International Community 
Xi’an, Shaanxi, China



330

Located north of Foshan, China, a CNY 679.56 million underground 
sewage treatment project is being initiated to reduce sewage discharge 
and improve water quality in the Fen River. North China Municipal 
Engineering Design & Research Institute is the design company 
responsible for delivering the full underground sewage treatment plant 
within a tight schedule. The project features a compact layout, complex 
pipeline arrangement, and complicated technological processes. 

The team used ProjectWise as the collaborative platform for design 
management. OpenBuildings Designer and OpenPlant helped the 
team accurately model the civil works, equipment, and pipelines, 
and to create the equipment component library. Navigator’s clash 
detection helped avoid rework in the subsequent construction 
stages. A connected data environment established digital workflows 
to streamline the design process, shortening design time by 160 
hours and improving quality to save costs during construction. 
Project Playbook: LumenRT, MicroStation, Navigator, OpenBuildings 
Designer, OpenPlant, ProjectWise

North China Municipal Engineering 
Design & Research Institute Co., Ltd.

Underground Renovation Project for Sewage 
Treatment Plant in North Foshan City
Foshan, Guangdong, China

A EUR 5 million project was initiated to replace a 60-year-old water 
treatment plant in Saint Flour that no longer met the applicable 
wastewater regulations or accommodated the growing population. The 
new facility is a 13,600-population-equivalent water treatment plant with 
a 900-cubic-meter-per-hour capacity. Located at a foothill in a flood zone 
of the Rhône Alpes, the project presented a tight footprint and needed 
a limited visual impact on the surrounding area. To optimize design and 
win the contract within the allotted time, SAUR chose to implement 3D 
modeling and visualization technology.

The team used MicroStation to model and analyze the facility and to 
present its design to the client. Working in MicroStation facilitated 
multidiscipline design integration and saved 20% in time to deliver a 
cost-effective design proposal. The quality of graphic renderings and 3D 
visualization features of MicroStation enabled the team to present an 
accurate, realistic representation of the design to the client to win the 
contract. Project Playbook: MicroStation

SAUR

New Saint Flour Water Treatment Plant
Saint Flour, Auvergne-Rhône-Alpes, France
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As part of a river rejuvenation plant, Jaipur Development Authority initiated 
the development of a sewage treatment plant in the heart of Jaipur with 
a treatment capacity of 100 million liters per day. SFC Environmental 
Technologies provided engineering services for the INR 12.5 million 
project. To overcome the inefficiencies of manual 2D processes, the 
company chose to implement 3D digital modeling applications.

The project team used AutoPLANT to model the plant layout and piping 
arrangement. The 3D models allowed team members to identify piping 
clashes and directly extract bills of material, improving accuracy and 
saving significant resource hours. Bentley’s interoperable applications 
facilitated model sharing and integration with third-party civil design 
software for a complete visual understanding of how the pipe 
routing is related to the civil structures within the entire plant layout. 
Project Playbook: AutoPLANT, iModel.js, MicroStation

SFC Environmental Technologies Pvt. Ltd.

100 MLD Sewage Treatment Plant at Jaipur
Jaipur, Rajasthan, India

To help reduce pollution in nearby rivers, Nagpur Improvement Trust 
is implementing a sewage treatment plant in the city with a treatment 
capacity of 20 million liters per day. SFC Environmental Technologies 
provided engineering services for the INR 200 million project. To overcome 
inefficiencies of manual 2D processes, the company wanted to implement 
3D digital modeling applications.

SFC Environmental Technologies used AutoPLANT to model the plant 
layout and piping arrangement. The 3D models helped the team to 
identify piping clashes and directly extract the bills of material, improving 
accuracy and saving significant resource hours. Bentley’s interoperable 
application facilitated model sharing and integration with third-party 
civil design software for a complete visual understanding of how the 
pipe routing related to the civil structures within the entire plant layout.  
Project Playbook: AutoPLANT

SFC Environmental Technologies Pvt. Ltd.

20 MLD Sewage Treatment Plant at Nagpur
Nagpur, Maharashtra, India
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To meet newly imposed, strict standards, Severn Trent’s Barston STW 
project will replace the existing sewage treatment works serving urban 
areas east of Birmingham, United Kingdom. When completed Barston 
STW will be the country’s most technologically advanced sewage 
treatment works and improve effluent water quality. Stantec is part of 
a partnership for detailed design and construction support on the GBP 
14 million project, requiring effective collaboration to develop an optimal 
design solution.

The team used ProjectWise for collaboration and Bentley applications to 
create a 3D master model for visual presentation. iModels and Navigator 
for 3D design reviews allowed the team to detect and resolve clashes, 
saving time and resolving issues prior to construction. Extracting dynamic 
2D drawings from the models reduced the number of design iterations, 
rework, and resource hours. ProjectWise provided a data management 
system and streamlined digital workflows to achieve between an 8% and 
10% return on investment. Project Playbook: MicroStation, Navigator, 
OpenBuildings Designer, OpenPlant, ProjectWise

Stantec

Barston STW
Barston, United Kingdom

A total solution provider of automated waste collection systems (AWCS), 
Stream Environment was retained to perform engineering, conceptual, 
and detailed design for Singapore General Hospital. Stream Environment’s 
AWCS transports waste through underground pipes at high speeds to a 
sealed container located almost 2.5 kilometers away, ensuring a secure 
process aligned with the highest health and hygiene standards. Given the 
project’s strict schedules and tight deadlines, Stream Environment needed 
a comprehensive alternative to traditional CAD design software.

The electrical team implemented MicroStation and Promis.e to model and 
visualize the entire system, as well as automate production of electrical 
drawings. The team met the three-day delivery of the electrical drawings, 
which reduced typical design time by seven days. Navigator facilitated 
model sharing and design review through iModels. Bentley applications 
helped the team create standard component libraries and automate 
previous manual processes, improving design accuracy and ensuring 
compliance with international standards while saving an estimated RM 
200,000. Project Playbook: MicroStation, Navigator, Promis.e

Stream Environment Sdn. Bhd.

Intelligent Design of Automated Waste 
Management for Singapore General Hospital
Singapore
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The interference inspection tool provided in Navigator can quickly find existing conflicts in the 
project. It is particularly suitable for the underground sewage treatment plant where space is 
limited, and pipelines are densely distributed. The designers from all disciplines can call on 
real-time interference information and give modifications. Through ProjectWise, modifications 
to the design can be accessed in real time, which can save significant time.

Qiang Wang, BIM Administrator, North China Municipal Engineering Design & Research Institute Co., Ltd.
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WINNER’S QUOTE

Bentley’s ProjectWise, combined with OpenBuildings Designer 
and LumenRT, enabled our multifaceted project delivery team to 
meet our employer’s information requirements. It also enabled 
our multitiered, multiskilled supply chain to interact directly 
with us, with whatever software platforms that they required 
for best practices within their industry. The flexibility provided 
by ProjectWise means that we can be less restrictive and allow 
for differing working methods to work together to feed into our 
digital twins.

Tom Price, BIM Information Manager & Innovation Lead, Balfour Beatty, 
Morgan Sindall, BAM Nuttall Joint Venture
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Balfour Beatty, Morgan Sindall, BAM Nuttall Joint Venture 

Thames Tideway Tunnel  I  London, United Kingdom

The GBP 450 million Thames Tideway Tunnel project includes a 25-kilometer-long tunnel running beneath the River Thames. The Balfour Beatty, Morgan Sindall, 
BAM Nuttall Joint Venture is the lead designer responsible for the western section that interfaces with a significant amount of London's existing assets and 
infrastructure. ProjectWise was used to provide real-time data access and information sharing to accommodate the technical engineering challenges among 
numerous project participants. 

The project team established an open, connected data environment using ProjectWise while the digital twin facilitated construction management and stakeholder 
buy-in. The connected data environment helped accommodate different file formats, eliminating delays and on-site rework by digitally identifying issues prior 
to construction. LumenRT helped facilitate digital maintenance planning, giving a simple, user-friendly interface to reduce ad-hoc model navigation, saving GBP 
56,000 over a six-month period. Linking the SYNCHRO model with the digital twin visually identified clashes in a virtual reality environment to optimize construction 
sequencing, saving thousands in costs. Project Playbook: LumenRT, Navigator, OpenBuildings Designer, OpenRoads, ProjectWise, Promis.e, SYNCHRO
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Beijing’s Middle Route of the South to North Water Diversion channel 
is subject to water pollution, and traditional emergency measures for 
obtaining information and disposal capability won’t sufficiently ensure 
a safe water supply. To improve emergency response and disposal 
efficiency in the event of sudden water pollution, Henan Water and 
Power Engineering Consulting was retained to develop a decision support 
system and improve management and emergency disposal of pollution 
along the water delivery channel.

ContextCapture enabled the team to build a 37.8-kilometer, high-
precision surface model of the existing site in nearly two months, saving 
approximately CNY 600,000. OpenBuildings Designer and MicroStation 
3D models established real-time visualization and simulation of the water 
quality diffusion. Development of the online decision support system 
provided a visual platform that has saved more than CNY 3 million in 
disposal of sudden water pollution per occurrence, guaranteeing a safe 
water supply for 54 million people. Project Playbook: ContextCapture, 
MicroStation, OpenBuildings Designer, OpenRoads, ProjectWise

Henan Water & Power Engineering Consulting Co., Ltd.

Decision Support System for Emergency Disposal 
of Sudden Water Pollution in Middle Route 
of South-to-North Water Diversion Project
Beijing, China

To achieve 24/7 potable water supply for all citizens, the Guwahati 
Metropolitan Drinking Water and Sewerage Board initiated an INR 1 
trillion project to construct brand new water supply infrastructure. NJS 
was responsible for design review and construction management. The 
team needed to troubleshoot the existing distribution system models and 
manage data and construction processes. 

OpenFlows WaterGEMS and OpenCities Map helped determine that 60% 
of the designed water supply network was subject to high pressure and 
water loss. The applications were used to design a solution to install 
pressure-reducing valves at strategic locations while accelerating design 
review to quickly complete the redesign. ProjectWise streamlined and 
standardized workflows to produce accurate deliverables, reducing 
the production of large-scale printed drawings by 60% and minimizing 
rework. The team achieved 100% digitalization of the project, saving INR 
250 million in overall costs. When completed, the project will improve 
living conditions in the area. Project Playbook: HAMMER, OpenCities 
Map, OpenFlows WaterGEMS, ProjectWise, STAAD 

NJS Engineers India P Limited

JICA Assisted Guwahati Water Supply Project
Guwahati, Assam, India
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Responsible for water supply services and sewage collection and treatment 
in the Amazon capital of Manaus, AEGEA Saneamento e Participações 
Águas de Manaus sought energy-efficient operations and control of one 
of the four water treatment plants for the area. The Pontas das Lajos 
system presents complex distribution reservoir levels, distribution flow 
rates, and piping, consisting of 12 treated water pumping stations. 

OpenFlows WaterGEMS helped model and evaluate the complex water 
network, simulating two different operating scenarios for evaluating 
energy costs. The flexible modeling application allowed the team 
to import data from all pumping units into the model and run two 
alternative simulations under different operating conditions. Based on 
the results, changing the automated operation of the pumping array 
reduced energy consumption by 313,489 kilowatts per month, saving 
over BRL 1 million annually. OpenFlows WaterGEMS helped to quickly 
create hydraulic scenarios and models with sufficient engineering 
content that resulted in a simple solution to improve energy efficiency. 
Project Playbook: OpenFlows WaterGEMS

In 2018, the consumption of drinking water rose exponentially in Santiago, 
Chile requiring the city to renovate the water supply infrastructure and 
improve methods of operation and maintenance to meet growing demand. 
Given the degree of disproportionate densification and disruptive 
consumption behavior represented in its current network models, Aguas 
Andinas sought to improve its modeling process, analyzing flow behaviors 
and pressures in its drinking water distribution sectors. 

OpenFlows WaterGEMS helped simulate real-time network conditions 
and improve the diagnostic process for the most vulnerable areas of the 
greater Santiago drinking water network. Using Bentley applications to 
perform static simulations helped to understand the effects of the growing, 
sporadic population density and to present reinforcement solutions. 
During the initial stage of the network renewal initiative, Bentley’s 
hydraulic modeling and analysis modifications will allow improvements 
to the water system infrastructure for the most densified sectors of 
Santiago. Project Playbook: OpenFlows, OpenFlows WaterGEMS
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AEGEA Saneamento e Participações Águas de Manaus

Operational Optimization of the Supply System 
ETA PDL-Tancredo Neves, Manaus/AM - Brazil 
Manaus, Amazonas, Brazil

Aguas Andinas

A Simple Solution to a Complex Problem
Santiago, Chile
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Águas do Porto delivers and collects an average of 50,000 cubic meters 
of water, serving almost 157,000 customers in Portugal’s second largest 
city. The dense and complex hydraulic infrastructure and water resources 
required integrated management. The utility sought to shift the paradigm 
of water asset management toward a digital concept. Faced with 
integrating big data and models from numerous sources into a connected 
data environment, the company created the H2PORTO platform. 

OpenFlows helped incorporate data from more than 22 different sources 
to create a digital twin of the city’s water, wastewater, stormwater, 
and bathing water systems. Bentley’s applications facilitated seamless 
integration of all models, data sources, and intelligent sensors into 
a digital replica that enables forecasting, predictive performance, 
and proactive network maintenance and management. Since 2016, 
this digital transformation has improved pipe burst repairs by 
8%, decreased water supply interruptions and malfunctions by an 
estimated 20%, and promoted sustainable asset planning strategies. 
Project Playbook: OpenFlows, OpenFlows WaterGEMS

Al Ain Municipality is responsible for managing tens of thousands of 
ductile iron side entry gullies used to drain rainwater in the Al Ain region 
of Abu Dhabi emirate. The agency sought to develop curb-side entry 
gullies made from a new mix of composite material that is non-recyclable. 
The project team needed to develop a product that could withstand the 
harsh, extremely hot and dry climate, as well as prevent catastrophic 
failure and remain compliant with local standards. 

To achieve these requirements, the project team used Bentley’s structural 
modeling and analysis applications to overcome the most ciritcal 
challenges and produce a 5-centimeter-thick gully cover with a minimum 
load bearing capacity of 25 tons. The project team used STAAD to create 
a 3D model to perform an extensive analysis and determine an optimal 
product design. Project Playbook: AssetWise, OpenFlows, STAAD

Águas do Porto, EM

H2PORTO Technological Platform for the Integrated 
Management of the Urban Water Cycle
Porto, Portugal

Al Ain City Municipality 

Replacement of Traditional Ductile Iron Curb Gullies 
with Composite Curb Gullies in Storm Water Network
Al Ain, United Arab Emirates
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Allevant Engenharia conducted a study of an 867-kilometer water supply 
system for 195,000 residents in Araçatuba, Brazil. The project required 
delivering a design proposal to the owner that considered operational, 
financial, and environmental aspects of the water sources and pumping 
stations to meet current and future demand. The team needed to overcome 
an inaccurate, disjointed water network registry.

OpenFlows WaterGEMS helped integrate data from various sources, 
enabling corrections and additions to the water registry necessary to 
accurately model and calibrate the system to ensure that the newly 
proposed network could meet water supply demands. Using OpenFlows 
WaterGEMS optimized conceptioneering and decision-making. The 
software facilitated accurate technical, environmental, and financial 
analysis of multiple design scenarios to identify the best water network 
scheme and achieve a 322% return on investment. Bentley’s digital 
water distribution solution forecasted an infrastructure investment 
that saved BRL 18 million implementing changes to the system. 
Project Playbook: OpenFlows WaterGEMS

AlMass Tronics realized that using iModels could provide significant 
benefits. The project required the team to generate material takeoffs from 
iModels delivered by the client in open file format.

The project team imported the iModels into OpenBuildings Designer 
to extract material takeoffs directly from the model. Using Bentley’s 
interoperable technology enabled the team to generate accurate 
schedules and meet client deliverables. Project Playbook: iModel.js, 
OpenBuildings Designer
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Allevant Engenharia

SAMAR Soluções Ambientais de Araçatuba S/A 
Araçatuba, São Paulo, Brazil

AlMass Tronics

Material Takeoff and Generation of Isometric 
Piping and Electrical Drawings of Underground 
Water Network System
India
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ATLC Indore was involved in a project where the team helped develop 
a rural water supply scheme for 103 villages covering two districts 
within the state of Madhya Pradesh. The total length of the new 
network is 723 kilometers and will be designed to supply 20 million 
liters of water per day to a population of 200,000 people. To design the 
network with dedicated single entry for each village and ensure pipes 
meet peak conditions, the project team relied on hydraulic modeling and 
analysis technology.

The team used OpenFlows WaterGEMS to model the distribution pipe 
networks to meet the pipe diameter and velocity requirements. Using 
the model, the team created pressure zones to facilitate accurate district 
metered area analysis and perform criticality checks of the network. 
Bentley’s dynamic modeling application allowed the team to model and 
evaluate the network under different scenarios, optimizing design and 
minimizing costs. Project Playbook: OpenFlows WaterGEMS

The city of Jagdalpur is the administrative headquarters of the Bastar 
district. To improve the sewerage management system and reduce 
pollutants, Jagdalpur Municipal Corporation initiated a USD 10.5 
million project to ensure that discharged sewerage is properly collected, 
transported, and treated. Ceinsys Tech was required to identify sewage 
ingresses where excessive sewage and effluents are polluting rivers.  

The team modeled the area using MicroStation, integrating GIS and 
survey data into a visual modeling platform. OpenFlows applications 
helped model numerous scenarios for the sewer network and treatment 
plant. OpenFlows SewerGEMS saved significant resources, developing an 
optimal design for the new sewerage system and reducing large-scale 
drawings. The applications streamlined workflows to facilitate clash 
detection and resolution. Establishing a digital context resulted in a cost-
efficient wastewater treatment plant and provided the basis for operations, 
maintenance, and asset management. Project Playbook: MicroStation, 
OpenFlows, OpenFlows HAMMER, OpenFlows SewerGEMS, OpenRoads

ATLC Indore

Multi-village Rural Water Supply Schemes - Karanpura
Makdone, Madhya Pradesh, India

Ceinsys Tech Ltd.

Sewage Master Plan of Jagdalpur 
Jagdalpur, Chhattisgarh, India
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The northern part of Kurunegala in Sri Lanka lacks safe drinking water, 
presenting health concerns to residents. To resolve the issue, Ceywater 
Consultants was contracted as the design consultant on the Deduru Oya 
water treatment plant to supply potable water to the town. The USD 58 
million project required designing the water network so that it can source 
water from the Deduru Oya Reservoir and cover a 530-square-kilometer 
area. The system will deliver 15,000 cubic meters of potable drinking 
water per day. 

To determine the optimal design, Ceywater Consultants used OpenFlows 
WaterGEMS to model the transmission and distribution system. The 
interoperability with third-party GIS technology enabled the team to 
leverage data from the existing pipe network database, evaluating 
and developing the distribution arrangement among the four zones. 
OpenFlows WaterGEMS provided a digital visual environment to 
analyze water infrastructure assets from any location, reducing design 
time, saving costs, and improving productivity and design efficiency. 
Project Playbook: OpenFlows WaterGEMS

Serving 270 villages, the Naina water supply and sewerage infrastructure 
project is at peak capacity based on providing potable water to 
an average family of 4.5 people per tenement in Panvel, India. To 
accommodate anticipated population growth, an INR 200 million 
project was initiated to design an adequate water supply and sewerage 
network. The project team relied on dynamic hydraulic and sewer 
modeling applications to overcome manual, time-consuming, and costly 
design methods.

The team used OpenFlows WaterGEMS and OpenFlows SewerGEMS for 
modeling and analysis of the entire network system, enabling changes 
to be implemented based on real-time operating scenarios. Bentley’s 
integrated hydraulic and sewerage solution saved significant design 
time to deliver a more accurate, economical network compared to 
previous conventional design methods. Working in an intelligent, digital 
environment facilitated development of efficient operational strategies 
and planned system rehabilitation improvements and expansion. 
Project Playbook: OpenFlows SewerGEMS, OpenFlows WaterGEMS
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Ceywater Consultants Pvt. Ltd.

Deduru Oya Water Supply Project
Kurunegala, North Western Province, Sri Lanka

City and Industrial Development Corporation (CIDCO) 
of Maharashtra Ltd.

Town Planning Scheme (TPS) 2 Naina
Panvel, Maharashtra, India
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A small town in Wardha, India, Avri operates on an open discharge and 
drainage sewage and stormwater system that leads to sewage overflow 
and imparts flooding and unhygienic conditions. Spanning 7.67 square 
kilometers, the town comprises 42,000 people and needs proper sewage 
management. CSIR – National Environmental Engineering Research 
Institute was tasked with designing a 77-kilometer underground drainage 
system to fit in a dense area with narrow roads, avoiding interference 
with existing infrastructure.  

CSIR used OpenFlows SewerGEMS to quickly model and analyze 
numerous design alternatives, saving 70% in resource hours. The team 
optimized design with a decentralized network that minimized the 
pipeline depth and diameters and achieved a 100% gravity-based flow 
system. Using Bentley’s comprehensive hydraulic application accelerated 
design simulations to save seven days delivering solutions at every stage. 
Working in a digital model environment allowed the team to produce a 
cost-effective sewerage network design, reducing overall project costs by 
32%. Project Playbook: OpenFlows SewerGEMS

To resolve water shortage in 15 cities in China, the new Zhuji pumping 
station will include a water diversion flow of 55 cubic meters per second 
and total installed capacity of 6,000 kilowatts. The CNY 200 million 
project requires numerous disciplines to design the complex pipelines, 
equipment, and components. The team chose a 3D digital coordinated 
design to overcome the inefficiencies of 2D manual design processes.

The team established an open, connected data environment using 
ProjectWise for real-time information sharing. ProjectWise streamlined 
workflows to avoid errors and improve design efficiency and quality. 
Using Navigator and iModels to perform collision detection and design 
review identified and resolved more than 100 collisions and optimized the 
height of eight pipelines. The applications reduced design error rate by 
90%, saved CNY 500,000 in costs, and established a digital foundation 
to achieve full lifecycle BIM. Project Playbook: Bentley Raceway and 
Cable Management, Bentley Substation, ContextCapture, Descartes, 
iModelHub, iModel.js, LumenRT, Navigator, OpenBuildings Designer, 
OpenPlant, ProjectWise, ProStructures 

CSIR – National Environmental Engineering Research Institute 

Decentralized Shallow Sewerage System – 
A Cost-effective Design 
Wardha, Maharashtra, India

CWHH Planning Design and Research Institute Co., Ltd. 

Zhuji Pump Station Project of Yangtze-to-Huaihe 
Water Diversion (Anhui Section) 
Bozhou, Anhui, China
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To help reduce non-revenue water and improve access to water supply 
services, Delhi Jal Board (DJB) proposed investing INR 35 billion to 
advance the Wazirabad water treatment plant. Assisted by a project 
management consultant, DJB was tasked with data collection, network 
modeling, preliminary design, and construction management. To meet 
a design population of 2.64 million people in 2051, the project required 
rehabilitating key infrastructure and optimizing design.

OpenFlows WaterGEMS helped with hydraulic modeling and evaluation 
of the pipe network under different scenarios to validate the network for 
the growing water demands through 2051. OpenFlows HAMMER helped 
with surge analysis, while STAAD helped support design and review of 
structural engineering. The software facilitated engineering coordination, 
shortened design review and provided a digital context. Bentley 
applications enabled the team to reduce large-scale drawing production 
by 40%, costs by 8%, and saved approximately 40 resource months 
during design. Project Playbook: OpenFlows HAMMER, OpenFlows 
WaterGEMS, STAAD

Bankura lacks a reliable water source, with 655 village habitations out 
of 1,400 without piped drinking water. As part of the multi-village bulk 
water supply projects, Bankura was selected to establish 100% water 
service connections to all the habitations. DTK Hydronet Solutions was 
responsible for site survey, hydraulic modeling, and design of the water 
supply and distribution system to provide reliable, equitable, and clean 
drinking water to all villagers, facing undulating topography and sparsely 
located habitations.

OpenFlows WaterGEMS helped create the hydraulic model for over 4,000 
kilometers of integrated pipelines. The application facilitated seamless 
integration with third-party files, streamlining workflows and completing 
the design in 60 days to save three months and 55% in design costs. 
OpenFlows WaterGEMS evaluated over 100 scenarios, optimizing design 
in accordance with national standards. The hydraulic model will serve 
as a digital twin throughout construction and commissioning, integrating 
with SCADA servers for intelligent operations and management. 
Project Playbook: OpenFlows SewerGEMS
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Delhi Jal Board

Delhi Water Supply Improvement Investment 
Program – Project 1 in Wazirabad Water 
Treatment Plant Command Area
New Delhi, India

DTK Hydronet Solutions

Bankura Rural Water Supply Project (Phase II) – 
The Digital Twin in the Making
Bankura, West Bengal, India
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An ancient oil town located in Assam, India, Digboi is becoming a major 
trading center for the region, resulting in a surge in population and 
business growth. The town’s aged water supply infrastructure only covers 
a small area and cannot cater to the demand, and the shallow ground 
water is contaminated. To augment the water supply for 24/7 clean 
drinking water, a government-funded project was initiated to improve the 
water supply infrastructure. Electrosteel was tasked with preparing the 
detailed project report, including network modeling and analysis. 

OpenFlows WaterGEMS helped design and build the network model 
to meet a 24-hour demand pattern. The application enabled numerous 
alternatives to be analyzed to optimize network functions. OpenFlows 
WaterGEMS improved design efficiency and quality of deliverables, 
reduced resource hours, and shortened the project schedule, saving 
costs. Once implemented, the software when used for real-time 
simulation, will help eliminate unnecessary network maintenance costs. 
Project Playbook: OpenFlows WaterGEMS

The water supply system in Santa Rita do Passa distributes water to 
approximately 27,500 inhabitants in rural and urban areas covering 754 
square kilometers. Enorsul was retained to analyze and propose solutions 
to improve water supply conditions, optimize the hydraulic system, and 
reduce leaks that were responsible for a 55% water loss ratio. Enorsul 
needed to also accommodate financial constraints within the municipality 
and future city growth.

OpenFlows WaterGEMS helped create a hydraulic model and perform 
detailed analysis of each element. The application modeled and 
simulated hydraulic behavior under numerous diverse scenarios, 
accelerating decision-making to save five months. Accurate visualizations 
simplified project execution, resulting in an optimal design to reduce 
the average water loss ratio to 25% and energy consumption costs 
by 9%. The application facilitated delivery of an optimal water supply 
solution, improving system efficiencies to achieve an annual return on 
investment of BRL 1.383, while accommodating future expected demands.  
Project Playbook: OpenFlows WaterGEMS

Electrosteel Castings Limited

Digboi Town Water Supply Scheme
Digboi, Assam, India

Enorsul – Serviços em Saneamento 

Operational and Energy Efficiency for the Santa 
Rita do Passa Quatro Water Supply System - SP
Santa Rita do Passa Quatro, São Paulo, Brazil
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Quintana Roo in Cancun, Mexico has witnessed a massive, atypical arrival 
of large amounts of Pelagic gulfweed. While an important component of 
marine flora of tropical and subtropical zones, the gulfweed has severely 
impacted the tourist destination, causing a 25% decrease in visitors to 
the area in 2018. Escudo del Caribe en Alianza con el Mar wanted to 
establish a proactive, preventive process for a holistic solution.  

The project team implemented operational hydrodynamic modeling with 
OpenFlows FLOOD. Using the application, the team generated numerical 
models for calibration with real-time data to design scenarios of gulfweed 
dynamics and establish collection and containment strategies. OpenFlows 
FLOOD facilitated monitoring and systematic evaluation of the impact of 
gulfweed, helping mitigate its negative effects by 60 times the amount of 
investment for every 100,000 tourist cancellations. The water modeling 
and environmental technology solution is intended to reverse the current 
situation that affects Quintana Roo and Cancun socially, environmentally, 
and economically. Project Playbook: OpenFlows FLOOD

The second most populated city in Belarus, Gomel has a fail-safe water 
supply that supplies high-quality drinking water to about 535,229 people 
and meets the country’s sanitary standards. GeoCentreGroup was tasked 
with assessing the carrying capacity of the water to justify connecting 
new consumers the existing networks, as well as constructing new 
systems and intake structures. The project team needed to determine the 
energy and costs associated with the development scheme.

OpenFlows WaterGEMS helped perform mathematical modeling of 
the water supply network and determine the hydraulic potential. The 
application enabled the team to calibrate the model under different 
loads and conditions, assessing the impact of tanks and pumps on 
the costs associated with supplying water to consumers. Based on 
the 3D hydraulic and analysis results, the optimal investment for 
creating a development scheme for the water supply system in Gomel 
totals over USD 8 million to accommodate growth through 2025. 
Project Playbook: OpenFlows WaterGEMS
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Escudo del Caribe en Alianza con el Mar

Escudo del Caribe en Alianza con el Mar
Cancún, Quintana Roo, Mexico

GeoCentreGroup LLC

Development Scheme of the Gomel 
Water Supply System
Gomel, Belarus
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As part of India’s Atal Mission for Rejuvenation and Urban Transformation 
(AMRUT), this INR 3.3 billion project involved designing a water supply 
scheme for the city of Gwalior in Madhya Pradesh. To optimize design 
and analysis of the clear water rising main and distribution network, 
Globle Pace chose to implement dynamic water distribution modeling 
and analysis. 

The project team used OpenFlows WaterGEMS for hydraulic modeling and 
analysis to determine an optimal conceptual design scheme. Using the 
digital hydraulic solution enabled the team to efficiently perform iterative 
modeling, accelerating design time to deliver a cost-effective water supply 
scheme ahead of schedule. Project Playbook: OpenFlows WaterGEMS

Surat Municipal Corporation initiated the rehabilitation of the city’s 
water supply network to provide 24/7, 100% coverage to citizens 
by 2020. Green Design and Engineering Services was tasked 
with evaluating the existing water supply system, reviewing and 
designing a network to meet capacity for current and future demand. 
The project presented aged, existing leaking infrastructure with 
limited information. 

OpenFlows WaterGEMS was used to model and analyze the network 
under different scenarios. Using the software facilitated mapping of the 
existing water supply network and proposed rehabilitation strategies 
within a single and geo-coordinated platform. The process resulted in 
a digital basis to integrate SCADA systems for asset management and 
network monitoring. The applications streamlined multidiscipline design 
to reduce rework, saving 20% to 25% in resource hours. The dynamic 
modeling solution improved decision-making and shortened design review 
sessions, accelerating project approval. Project Playbook: OpenFlows 
SewerGEMS, OpenFlows WaterGEMS, STAAD

Globle Pace

Gwalior Water Supply Scheme
Gwalior, Madhya Pradesh, India

Green Design & Engineering Services Pvt. Ltd.

Rehabilitation for 24/7 Water Supply System 
within the Walled City Area of Surat
Surat, Gujarat, India
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As part of the new MBR-Dubai Hills Estate development covering 1,100 
hectares, Jacobs Engineering was retained to validate feasibility studies 
and provide detailed design within the master development plan. The 
project was divided into 29 precincts and required optioneering and 
coordinated modeling of the stormwater network with master planners to 
meet the construction schedule. The team needed to revise and improve 
previous designs to achieve a more cost-effective, sustainable solution. 

The company used ProjectWise as the data sharing platform and 
OpenFlows applications for hydraulic modeling and analysis. Working in 
an open, connected data environment facilitated integrated modeling and 
optioneering, saving 40% in design time. The applications streamlined 
workflows with developers, simplified analyses, and automated 
drawing production and reports to save 55% in production time. 
Project Playbook: MicroStation, OpenFlows SewerGEMS, OpenFlows 
WaterGEMS, ProjectWise

A zero velocity valve is an alternate surge protection method that has been 
successfully used in India for decades. This INR 700 million pilot study 
was initiated to model and evaluate the valves of a 1.4-kilometer rising 
main with a 700-millimeter pipeline diameter in a digital environment to 
determine accuracy compared to real-time conditions in the field.

The project team used OpenFlows HAMMER to model and analyze 
the rising main parameters with characteristics as close to those 
characteristics of the zero velocity valve. Using the model, the team 
observed surges that were nearly double the magnitude of operating 
pressure being controlled within the hydraulic gradient valve to validate 
the surge protection method. Project Playbook: OpenFlows HAMMER
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Jacobs Engineering

MBR-Dubai Hills Estate
Dubai, United Arab Emirates

Jash Engineering Ltd. 

Surge Control Using Zero Velocity Valves
Indore, Madhya Pradesh, India
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Flood irrigation in India has been implemented through a network of open 
canals that are dependent on human operation. To increase irrigation 
efficiency and save water, JWIL Infra adopted pressurized pipe irrigation 
in Rajasthan, requiring an irrigation facility for 70,117 hectares by 
pumping water from the Parwan River. The entire network is divided into 
13 subsystems where irrigation water is provided via lifts over a period 
of four schedules. 

The team used OpenFlows WaterGEMS to model the lifts and analyze 
the network design according to each schedule, determining optimal 
pipe diameter and pump capacity to accommodate the water pressure. 
The application facilitated iterative modeling for the multiple schedules, 
resulting in an optimal design that controlled flow and pressure in the 
lifts, regardless of ground elevation. Using OpenFlows WaterGEMS, 
the team developed an automated irrigation system estimated to save 
20% of water, equal to the demand of approximately 2 million people. 
Project Playbook: OpenFlows WaterGEMS

In Saudi Arabia’s Empty Quarter desert, the Al-Wajeed Water Master Plan 
was initiated to safeguard the well-being of over half a million people 
affected by drought conditions. The USD 500 million project involved 
constructing a world-class water treatment plant and conveyance system 
with a capacity of 68,000 cubic meters per day, 600 kilometers of water 
pipelines, high-volume reservoirs, and access roads. Khatib & Alami 
oversaw design and construction in a harsh desert climate.

Bentley’s OpenFlows applications helped optimize design, reducing design 
modifications by 25%, saving 10,000 resource hours, and delivering 
the project within 88% of the initially proposed budget. OpenFlows 
WaterGEMS evaluated numerous design options to generate an optimal 
facility model that seamlessly integrated with OpenFlows HAMMER, 
reducing costs. The applications helped integrate the hydraulic model with 
SCADA elements, allowing real-time monitoring and improving emergency 
response and system operations. Project Playbook: OpenFlows FLOOD, 
OpenFlows HAMMER, OpenFlows SewerGEMS, OpenFlows WaterGEMS

JWIL Infra Ltd.

Parwan Pressurized Pipe Irrigation Project Phase II
Kota, Rajasthan, India 

Khatib & Alami 

Al-Wajeed Water Master Plan
Al-Wajeed, Tathleeth, and Bisha; Asir Region; Saudi Arabia
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An INR 5.65 billion sewerage treatment plant will collect and treat 
wastewater from households in a selected area of Nellore, India to 
avoid polluting surrounding bodies of water. It involves constructing 
470 kilometers of sewerage network, three pumping stations, and five 
treatment plants with an operation and maintenance period of five years. 
Larsen & Toubro provided 40,000 household service connections within a 
three-year period, designed the network within a feasible sewer depth, 
and achieved design approval within 15 days. 

OpenFlows SewerGEMS helped perform iterative modeling and 
analyze design scenarios so that the team restricted the maximum 
depth for 80% of the network to only 4 meters, accelerating on-site 
execution and minimizing public impact. The application enabled the 
team to renumber 16,500 manholes in less than two hours, saving 
91% in resource hours. The features in OpenFlows SewerGEMS 
facilitated integration with third-party CAD software to save 10.8 hours, 
generating section drawings for each kilometer of sewerage network. 
Project Playbook: OpenFlows SewerGEMS

A combined road and utility project in Dholera, India covers approximately 
62 square kilometers and will provide closed-loop connectivity in the 
area. The services and utilities run along an approximate 191-kilometer 
roadway and include stormwater drainage, water supply, sewerage, 
power, telecommunications, and gas. Larsen & Toubro needed to optimize 
design, construction sequencing, and operational efficiency among the 
multiple engineering disciplines and stakeholders. 

OpenFlows applications provided hydraulic modeling and analysis 
and imported the individual water utility models into OpenRoads, 
establishing a fully integrated 3D BIM model of the entire subsurface 
utility and roadway network. ProjectWise managed the digital models and 
Navigator performed collision, reducing rework and associated costs. The 
applications enabled accurate visualization of a complete infrastructure 
design, enhancing decision-making and simplifying site execution 
planning. Project Playbook: MicroStation, Navigator, OpenFlows, 
OpenFlows SewerGEMS, OpenFlows WaterGEMS, OpenRoads, 
ProjectWise, STAAD
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Larsen & Toubro 

Construction of Sewer Network and STP 
for Nellore Municipal Corporation 
Nellore, Andhra Pradesh, India 

Larsen & Toubro

Dholera SIR, Roads and Services
Dholera, Gujarat, India 
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An INR 4.53 billion initiative in Sri Ganganagar, India involves designing 
and constructing a water distribution and sewerage network to provide 
24/7 safe, sustainable water supply with house service connections. The 
project requires setting up hydraulically district-metered areas along a 
447-kilometer water network to control and minimize water loss. Larsen 
& Toubro was also tasked with installing a 309-kilometer sewer network 
and sewage treatment plant. 

OpenFlows WaterGEMS was used to deliver and calibrate a 24/7 
continuous pressure hydraulic network model to meet and maintain the 
nonrevenue water limit within 7%. Integrating OpenFlows SewerGEMS 
to compare alternatives for the sewer treatment works contributed to 
enhanced decision-making for an optimal, workable, and smart design 
of the integrated water supply and sewerage system. Bentley’s dynamic 
digital modeling and analysis applications allowed Larson & Toubro to 
save 50% in resource hours. Project Playbook: OpenFlows SewerGEMS, 
OpenFlows WaterGEMS

As part of irrigation projects in the Narmada Valley of Madhya Pradesh, 
India, an INR 28 billion project involves constructing a pressurized irrigation 
system for efficient use of water resources to increase agricultural 
production and ensure equitable water supply to a 100,000-hectare 
irrigation command area. Larsen & Toubro is responsible for the design 
and engineering, procurement, and construction works for the piped, 
pressurized, and lifted irrigation network covering a large area. 

OpenFlows WaterGEMS was used to design 7,000 kilometers of piping 
from existing CAD drawings, assigning elevations to hundreds of area 
outlet points. The applications enabled numerous design scenarios to be 
modeled and analyzed, streamlining digital workflows to integrate design 
changes. OpenFlows WaterGEMS facilitated integration of CAD data into 
the hydraulic model and helped optimize network routing, pump house 
positioning, and pipe quantities, while meeting the original imposed 
design requirements. The project will benefit thousands of farmers 
dependent on equitable water supply from state-run irrigation systems. 
Project Playbook: OpenFlows WaterGEMS

Larsen & Toubro 

Integrated Water, Sewer, and Sewage 
Pumping Station Work 
Sri Ganganagar, Rajasthan, India 

Larsen & Toubro

ISP Kalisindh Phase I - Micro Lift Irrigation Project
Dewas, Madhya Pradesh, India 
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An INR 4.3 billion project involves designing and constructing a 
172-kilometer sewerage network and 67,000 house service connections 
to serve more than 1.2 million people in Saidpur, India. Larsen & Toubro 
serves as the engineering, procurement, and construction contractor 
responsible for network design, materials procurement, and construction, 
which needed to be completed within three years. The project team was 
also tasked with facing network routing in a densely populated urban 
conglomeration with no preliminary designs while achieving design 
approval within one month.

OpenFlows SewerGEMS helped import the only road network model 
available as a basis for the hydraulic model and perform iterative 
modeling, analyzing over 50 scenarios for an optimal, cost-efficient 
network route. The application enabled the team to insert 7,096 manholes 
in less than two hours, save over 250 resource hours, and prevent a 
three-month delay in approval to save INR 900,000 in associated costs.  
Project Playbook: OpenFlows SewerGEMS

Maynilad Water Services (MWSI) is the water and wastewater services 
provider of cities and municipalities in Metro Manila’s west zone, serving 
approximately 1.3 million people. To ensure 24/7 provision of clean and 
potable water, and given the highly urbanized area subject to fast-paced 
infrastructure changes, MSWI required alternative methods to manually 
updating of static models to avoid service interruption. The company 
established digital twins to avoid delays in water network analysis during 
emergency situations.

MWSI used OpenFlows WaterGEMS to integrate its SCADA control system 
with the hydraulic model for real-time network analysis of the western 
zone’s water distribution system. Leveraging digital twins accelerated 
hydraulic simulations, eliminating the need to transfer manual site data 
into the hydraulic model. The digital twin also simplified data integration, 
analysis, and simulation of network asset data, facilitating immersive 
visibility into the water distribution system, optimizing performance, 
and avoiding water interruption and low-pressure experiences. 
Project Playbook: OpenFlows WaterGEMS
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Larsen & Toubro 

Saidpur Sewerage Scheme, Patna 
Saidpur, Bihar, India 

Maynilad Water Services

Real-time Hydraulic Model Simulation of Water 
Distribution System Using WaterGEMS SCADA 
Connect Simulator
Manila, Metro Manila, Philippines
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To increase efficiency of the potable water pipeline in the desert city of 
Juárez in Chihuahua, Mexico the city’s Municipal Water and Sanitation 
Board initiated a project to resolve the faults in the line and eliminate 
leakage incidents impacting service to about 20,000 families. The project 
required analyzing pressure surges to determine optimal valve operation 
to control hydraulic transients and improve flow operation. The agency 
relied on comprehensive hydraulic modeling and analysis to optimize 
pipeline performance.    

The project team used OpenFlows HAMMER to simulate and evaluate 
the different operating scenarios. The application allowed the team 
to identify critical points requiring surge protection and optimize valve 
function to reduce hydraulic transients. Using a digital twin facilitated 
a pipeline solution that minimized ruptures, lowered the nonrevenue 
water index, and reduced interruption to the city’s water supply, resulting 
in significant cost savings. Project Playbook: OpenFlows HAMMER, 
OpenFlows WaterGEMS

Ja-Ela and Ekala are industrial areas in Sri Lanka that are experiencing 
increased density in residential zones. The National Water Supply & 
Drainage Board (NWSDB) initiated a EUR 100 million project to double 
capacity of the existing wastewater treatment plant and connection 
network to include these two districts. NWSDB is using Bentley’s 
hydraulic modeling platform to leverage data from multiple sources and 
simplify engineering production drawings.

The agency used OpenFlows SewerGEMS for hydraulic modeling and 
analysis to determine an optimal design for the sewer network and establish 
a digital model that can facilitate operations and asset management. The 
application facilitated integration of the digital elevation model and GIS 
data, simplifying development and comparison of zoning and network 
geometries to optimize lifecycle energy costs. Using Bentley’s integrated 
hydraulic design and analysis platform streamlined digital workflows, 
improving efficiencies and planning that is expected to shorten the design 
period by three months. Project Playbook: OpenFlows SewerGEMS, 
OpenFlows WaterGEMS, STAAD

Municipal Water and Sanitation Board of Ciudad Juárez

Use of Hammer to Increase the Efficiency of the 
Potable Water Pipeline in Ciudad Juárez, Mexico 
Ciudad Juárez, Chihuahua, Mexico 

National Water Supply and Drainage Board 

Ja Ela – Ekala Wastewater Disposal Project
Ja-Ela, Western Province, Sri Lanka
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Jaffna City in Sri Lanka is experiencing rapid urbanization and population 
growth and is lacking an adequate sewage system, jeopardizing public 
health. To alleviate the 13,300 cubic meters per day of sewerage, improve 
living conditions, and facilitate economic and social development, the 
National Water Supply and Drainage Board launched the EUR 154 million 
Jaffna City Sewerage Project. The project team needed to optimize design 
of the gravity-based pipe network and reticulation system amid flat terrain 
and hard limestone. 

The project team used OpenFlows SewerGEMS to model the sewage 
facility and determine a solution for optimal connectivity. The application’s 
interoperability facilitated data integration with spreadsheets generated 
in third-party software to introduce manholes for house connections. 
Using Bentley’s digital modeling and analysis technology resulted 
in the design of a 182-kilometer-long sewer line at a depth ranging 
between 0.5 and 5 meters, and production of accurate section drawings. 
Project Playbook: OpenFlows SewerGEMS

As part of Sri Lanka’s Sanitation and Hygiene Initiative for Towns (SHIFT), 
the National Water Supply Drainage Board is planning to implement 
collective wastewater management systems in three towns and cities 
within the country’s southwest coastal belt. The project is divided into 
two phases, the first included the project area of Negombo, which 
presented flat terrain, shallow groundwater, and congested housing. To 
optimize design and construction, the organization realized that it needed 
to implement hydraulic modeling.

The team used OpenFlows SewerGEMS to model the sewerage collection 
system, ensuring full coverage of the project area. Using the software 
established digital context to develop an optimal system that extended 
wastewater collection and treatment networks and improved access 
to sanitation services for 73,000 people. The visualization and analysis 
features in Bentley’s application facilitated efficient network design. 
Project Playbook: OpenFlows SewerGEMS
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National Water Supply and Drainage Board 

Jaffna City Sewerage Project
Jaffna, Northern Province, Sri Lanka

National Water Supply and Drainage Board 

Sanitation and Hygiene Initiative for Towns 
(SHIFT-1) in South West Sri Lanka
Negombo, Western Province, Sri Lanka
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To achieve safe and reliable water supply in Agra, the Uttar Pradesh 
government agency initiated an improvement scheme. The INR 34 
billion project required developing and rehabilitating water treatment 
plants and water distribution facilities to accommodate a high volume 
of nonrevenue water. NJS was responsible for conceptual and process 
design, preparation of a detailed project report and bid documents, and 
construction supervision. 

OpenCities Map established a geo-referenced water asset database in a 
GIS environment. OpenFlows WaterGEMS provided hydraulic modeling 
and analysis of the transmission pipeline network and distribution system, 
accelerating the evaluation of numerous design scenarios. ProjectWise 
provided a single platform for information sharing, which streamlined 
digital workflows to shorten design review sessions and achieve faster 
approval. The applications reduced large-scale drawing production by 
2.3%, and saved INR 300 million in costs. Project Playbook: OpenCities 
Map, OpenFlows WaterGEMS, ProjectWise

As part of India’s National River Conservation Plan, the government 
initiated a pollution abatement of the River Mula-Matha in Pune, where 
the generated sewage volume exceeds the sewage treatment capacity by 
about 65%. The INR 9.76 billion project required developing an adequate 
sewerage scheme to collect and treat the sewage being discharged into 
the river. NJS Engineers India is the project management consultant 
responsible for preparing detailed project reports and bid documents. 

NJS used OpenFlows SewerGEMS for hydraulic modeling to evaluate 
the existing and proposed sewerage system within the municipality. 
STAAD helped support design and review of the structural engineering 
work. Bentley’s connected data environment enabled engineers 
to quickly and cost-effectively compare numerous scenarios to 
determine the optimal solution. The interoperability of OpenFlows 
SewerGEMS facilitated integration throughout the various design 
phases of the project into construction to avoid rework and save costs. 
Project Playbook: OpenFlows SewerGEMS, STAAD

NJS Engineers India P Limited

JICA Assisted Agra Water Supply Project
Agra, Uttar Pradesh, India

NJS Engineers India P Limited

JICA Assisted Pollution Abatement 
of River Mula Mutha
Pune, Maharashtra, India
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To address the more frequent and intense rainfall in the Middle East, 
the Abu Dhabi Municipality requires that all new development projects 
integrate adequate capacity for storm drainage. Parsons was tasked with 
surveying the project area, creating preliminary designs, and supervising 
construction. The AED 270 million project presented topography 
constraints when designing a gravity stormwater drainage system 
that could be integrated with existing critical infrastructure, as well as 
challenges of sharing and managing data among the design disciplines.

Parsons used OpenFlows StormCAD to calculate rainfall runoff volumes 
and perform iterative modeling and analysis to minimize drain capacity 
and reduce costs. ProjectWise served as the single platform to share and 
manage data, providing a controlled environment to ensure access to 
current and accurate data. LumenRT facilitated integration with BIM and 
GIS data to generate animated visualizations of the designs. Working in an 
open, connected data environment streamlined workflows to accelerate 
production and increase design efficiency. Project Playbook: LumenRT, 
OpenFlows StormCAD, ProjectWise

As part of an iconic airport initiative in Abu Dhabi, the Abu Dhabi 
Municipality required that an adequate storm drainage capacity be 
incorporated to address intense rainfall and prevent flooding. Parsons 
was tasked with surveying the project area, creating preliminary and 
detailed designs, and supervising construction. The AED 170 million 
project required optimizing stormwater infrastructure design to safely 
maintain airport operations during a major storm, and facilitate efficient 
data sharing and management among the design disciplines.

Parsons used OpenFlows StormCAD to calculate rainfall runoff volumes 
and perform iterative modeling and analysis to consider numerous 
design scenarios for an optimal network solution that minimized drain 
capacity and reduced costs. ProjectWise provided a single source of truth, 
ensuring access to real-time, accurate data. LumenRT helped integrate 
BIM and GIS data, allowing the team to create animated design 
visualizations. Parsons was able to streamline workflows and increase 
design efficiency. Project Playbook: LumenRT, OpenFlows StormCAD, 
OpenUtilities, ProjectWise

Going Digital: Advancements in WATER, WASTEWATER AND STORMWATER NETWORKS

Parsons International Limited

PRFD 509/15 Storm Water Drainage 
for Al Reef Residential Area
Abu Dhabi, United Arab Emirates

Parsons International Limited

Storm Water Drainage Abu Dhabi 
International Airport
Abu Dhabi, United Arab Emirates
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Responsible for providing water and sewerage services across the 
Northern Territory of Australia, Power and Water Corporation (PWC) 
identified that, to accommodate fluctuating regional growth, new water 
infrastructure was required to maintain prescribed flow rates. The AUD 
13.91 million project involved changing pressure values in new and 
existing areas to ensure efficient distribution. The team also needed to 
identify pressure-reducing valves that needed changing.

PWC used OpenFlows WaterGEMS to model the four-megaliter tank, 
integrating SCADA system data to analyze real-time information. Using 
the model to leverage data simulation helped forecast and identify 
pressure changes to maintain existing water services while increasing 
area development. The application facilitated communication to address 
customer queries 25% to 30% quicker, mitigating all concerns by the 
time the new elevated tank was commissioned. OpenFlows WaterGEMS 
accelerated iterative modeling to determine the most effective design 
of the pressure control systems and optimize operational changes.  
Project Playbook: OpenFlows WaterGEMS

An LKR 156 million project in the agricultural area of greater Matale in 
central Sri Lanka involves delivering a transmission and water distribution 
network to supply drinking water to 350,000 people. Puritas was 
responsible for the preliminary, detailed network design, running a total 
length of 433.27 kilometers, and determining the optimal design, pipe 
diameters, and layout amid the sloping terrain.

OpenFlows WaterGEMS helped model the network and perform 
alternative design scenarios in a short time. Using the model enabled 
accurate quantity takeoffs for pipeline lengths and other materials, 
eliminating manual calculations. Working in a digital environment, the 
team completed the design work within the minimum four-month period 
and established a digital twin to leverage water network data for future 
operations and maintenance. Project Playbook: OpenFlows, OpenFlows 
HAMMER, OpenFlows WaterGEMS

Power and Water Corporation

Palmerston South Elevated Water Tank
Palmerston and Darwin, Northern Territory, Australia

Puritas (Private) Limited

Greater Matale Water Supply Scheme Sri Lanka
Matale, Central Province, Sri Lanka
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Responsible for water supply, sewage collection, and water treatment in 
São Paulo, Brazil the state utility Sabesp initiated a project to evaluate 
the output of the motorized water pumps supplying water to the cities 
of Paulínia and Hortolândia to reduce electricity consumption. The 
350-horsepower pumps need to overcome the gradient and large load 
losses and are using 440 volts of electricity. The team needed to analyze 
the pressure and flow rate during pump operation, as well as to determine 
and optimize electricity consumption.

OpenFlows WaterGEMS helped model and simulate numerous 
scenarios, analyzing behavior in real and proposed situations without 
disrupting or harming the water supply. Based on 3D modeling and 
analysis, the team determined that the pumps required resizing, 
including reducing the diameter of the rotors and electrical motors for 
better output. OpenFlows WaterGEMS precisely analyzed numerous 
pumping stations in less time and with greater efficiency and control. 
Project Playbook: OpenFlows WaterGEMS

In São Paulo, Brazil Sabesp initiated a project to evaluate the flow rate 
of the pumps at the untreated water pumping stations located on in 
Taubaté and Paraíba do Sul. The two networks join at the inlet of the 
water treatment plant where the water is treated and distributed to 
the population. Sabesp needed to analyze water flow and optimize 
pump operations.

The company used OpenFlows WaterGEMS to model and simulate 
numerous scenarios, analyzing behavior in real and proposed situations 
without disrupting or harming water supply to the public. Using the 
3D models helped Sabesp evaluate and compare theoretical and 
operational data, determining that the pumps were operating at low 
output and a high electricity consumption, and required corrective 
measures. Bentley’s digital hydraulic solution facilitated dynamic 
modeling and simulation to precisely analyze numerous scenarios 
quickly and efficiently and implement effective maintenance procedures. 
Project Playbook: OpenFlows WaterGEMS
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Sabesp

Evaluation of EEAB Paulínia and WTP 
Hortolândia to Save Electricity 
Paulínia and Hortolândia, São Paulo, Brazil

Sabesp

Evaluation of EEAB [Untreated Water Pumping Station] 
to Save Electricity 
Taubaté and Tremembé, São Paulo, Brazil
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Sabesp manages the water supply, sewage collection, and treatment for 
366 municipalities in São Paulo, Brazil. Located in the state’s southern 
metropolitan region, the Itapecerica da Serra municipality needed to 
install new water and sewerage connections. To ensure operational 
understanding as the sewer network becomes integrated, Sabesp 
initiated a project to evaluate a 3.5-kilometer section of the sewage 
network with 920 connections. 

Bentley applications helped model the network based on extracted 
geo-referenced data from third-party software. The 3D model was 
then calibrated with field data to simulate behavior of the sewage 
pumping station under current and future sewage effluent demands, 
as well as analyze electricity prices, producing accurate daily operating 
costs. The applications quickly and securely compared data and 
electricity prices and simplified production of iterative outputs. Sabesp 
created several model iterations for more efficient decision-making. 
Project Playbook: OpenFlows HAMMER, OpenFlows SewerGEMS

Sabesp is responsible for water supply, sewage collection, and treatment 
for 366 cities in São Paulo, Brazil to create an integrated metropolitan 
system (IMS) to provide a controlled network of services for over 21 
million residents. To increase water availability and reduce deficits for 3 
million inhabitants, Sabesp initiated a BRL 2.5 billion project to construct 
the São Lourenco Water Production System and integrate it into the IMS, 
needing to overcome site constraints and environmental challenges.

OpenFlows WaterGEMS helped model and simulate over 100 scenarios 
to integrate the new water system and achieve the best supply solution. 
Having used the application to model the IMS, Sabesp reused model 
library components, reducing time to assemble the new model by 
three months and facilitating clash analysis between the two systems. 
Bentley applications saved BRL 60,000 in labor costs to deliver an 
integral water network design that increases Sabesp’s average monthly 
revenue by BRL 13.5 million. Project Playbook: OpenFlows HAMMER, 
OpenFlows WaterGEMS

Sabesp

Hydraulic Modeling Project for Sewage Lift Stations
Itapecerica da Serra, São Paulo, Brazil

Sabesp

Incorporation of the New São Lourenço Production 
System into the Complex Metropolitan Adductor 
System of São Paulo 
São Paulo, Brazil
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São Paulo is divided into 24 water supply sectors subject to significant 
water loss rates. Sabesp proposed three study projects covering five 
supply sectors aimed at water loss reduction and network operational 
optimization. The projects required applying a digital twin concept to 
evaluate the water supply system, identify critical areas, and generate 
proposed improvements to be implemented in the field. The team was 
tasked with ensuring accurate simulation within the digital twins.

OpenFlows WaterGEMS helped generate models for water supply 
networks spanning the 605-kilometer project areas. Sabesp identified 
critical areas, simulated proposed infrastructure improvement 
alternatives, and forecasted demographic growth to ensure long-
term water supply efficiency. The application processed thousands of 
iterations and facilitated model calibration to draft accurate and efficient 
improvement proposals. OpenFlows WaterGEMS resulted in decision-
making certainty for recommended improvements, estimated to recover 
124,791 cubic meters per month of lost water, equivalent to a monthly 
savings of BRL 436,000. Project Playbook: OpenFlows WaterGEMS

Part of São Paulo, Brazil, Ribeirão Pires and Rio Grande da Sera belong to 
the water source and environmental protection area, playing an important 
role in ensuring water availability. Responsible for supplying water in both 
municipalities, Sabesp wanted to reduce losses in the water distribution 
networks to improve service to 52,587 customers, spanning 647 kilometers 
amid varying topography. Sabesp needed to study the sectors and avoid 
discrepancies between operational records and the reality in the field. 

OpenFlows WaterGEMS helped build the hydraulic model, import reliable 
elevation data, and calibrate the model under different conditions to simulate 
and compare six scenarios. The application enabled the team to conclude 
the study for both cities in 180 days, saving 360 days and establishing 
sectorization in a faster, more-effective manner. The model provided a 
visual representation to identify inconsistencies and reduce physical losses 
during water distribution, ensuring reliable and sustainable water supply. 
Project Playbook: OpenFlows WaterGEMS
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Sabesp

Studies on Reducing Water Loss in the Supply Sectors 
of the Metropolitan Area of the City of São Paulo
São Paulo, Brazil

Sabesp

Use of Hydraulic Modeling in the Operation 
of Water Supply Systems in the Municipalities 
of Ribeirão Pires and Rio Grande da Serra 
Ribeirão Pires and Rio Grande da Serra, São Paulo, Brazil
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An important source of energy and water for the state of São Paulo, Brazil, 
Rio Grande da Serra is faced with growing urban expansion and insufficient 
coverage from local sanitation, threatening its water production and 
supply. Sabesp was tasked with expanding the sewage collection and 
treatment coverage area. The project required modeling and analyzing the 
city’s existing sewage collection network to determine a viable proposal 
for network expansion to universalize the city’s collection and treatment. 

The team used OpenFlows SewerGEMS to build a sewage collection 
model, integrating data from its GIS system and establishing a digital 
twin of the existing sewerage system. Using Bentley’s dynamic modeling 
application, the team identified areas for preventive maintenance and 
corrective solutions. It also proposed and modeled new works and 
measures to expand the network under a technically viable scenario. 
The digital solution optimized modeling and analysis time to deliver the 
proposed design three times faster, saving approximately BRL 49,000. 
Project Playbook: OpenFlows SewerGEMS

Covering 22.55 square kilometers in Dholera, an INR 17 billion Special 
Investment Region development project is India’s first planned greenfield 
sustainable city. SAI Consulting Engineers is the detailed design 
consultant responsible for civil, structural, and hydraulic design, issuance 
of construction drawings, and preparation for development of as-built 
BIM models amid a multidiscipline design team.

SAI used OpenFlows technology to design the stormwater network and 
ground levels to accommodate additional roadways and sustainable 
subsurface structural utility systems. The applications simplified design 
of the water supply and sewage network and optimized optioneering. 
All hydraulic models were imported into OpenRoads, where more than 
250 design clashes were identified and resolved to avoid rework that 
is estimated to save INR 2 million. ProjectWise helped manage more 
than 10,000 project deliverables, facilitating coordinated design and the 
creation of a standard library of components to produce the BIM models. 
Project Playbook: MicroStation, OpenFlows SewerGEMS, OpenFlows 
WaterGEMS, OpenRoads, ProjectWise

Sabesp

Using SewerGEMS to Draft a Proposal 
for the Universalization of the Sanitary Sewage 
System in the City of Rio Grande da Serra 
Rio Grande da Serra, São Paulo, Brazil

SAI Consulting Engineers Pvt. Ltd. – A SYSTRA Group 
Company and Larsen & Toubro

Design and Construction of Infrastructure Services 
for Activation Area in Dholera SIR
Dholera, Gujarat, India
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Situated on the coast of the Bay of Bengal, East Medinipur is vulnerable 
to recurrent cyclones and impacted by climate change, making its 
groundwater prone to salinity and adversely affecting quality of life. As 
part of the Multi-village Bulk Water Supply projects in West Bengal, 
India the district wanted to replace existing infrastructure to provide 
potable drinking water for an estimated 1.5 million residents. Srijan 
Ecological Upliftment is responsible for site survey of approximately 
580 square kilometers. 

OpenFlows WaterGEMS helped conduct hydraulic modeling of the 
212-kilomter rising main network and the 4,000-kilometer distribution 
network. The application facilitated seamless integration with third-
party digital survey files, enabling design and modeling to be completed 
in 100 days, less than half the time originally estimated. The analysis 
and visualization features evaluated numerous design scenarios to 
quickly optimize design and operational plans in accordance with national 
standards. OpenFlows WaterGEMS contributed to saving 50% in overall 
time and project costs. Project Playbook: OpenFlows WaterGEMS

Home to Colombia’s largest port in an area averaging the world’s second 
highest annual rainfall, Buenaventura still lacks continuity in drinking 
water service and has serious deficiencies in its sewerage system. 
As part of an infrastructure improvement initiative, Suez Colombia is 
responsible for the sewerage master plan. The project required evaluating 
the current sewerage works, determining necessary improvement 
measures, and designing the main sewer pipes that will connect to future 
treatment plants. 

The team used OpenFlows SewerGEMS to model the current sewerage 
system, identify problem areas, and determine an optimal design 
solution. The comprehensive modeling and analysis features of the 
application facilitated simulation and evaluation of stormwater loads, 
accurately sizing the diameter of the sewer pipes and designing 
the sewer system in accordance with Colombia’s existing technical 
regulations. Using OpenFlows SewerGEMS shortened delivery times 
by at least six months compared to the initial timeline expectations. 
Project Playbook: OpenFlows SewerGEMS, OpenFlows WaterGEMS

Going Digital: Advancements in WATER, WASTEWATER AND STORMWATER NETWORKS

Srijan Ecological Upliftment Pvt. Ltd.

Multi-village Drinking Water Supply Scheme 
for East Medinipur of West Bengal
East Medinipur, West Bengal, India

Suez Colombia

Buenaventura Port Sewerage Master Plan 
Buenaventura, Valle del Cauca, Colombia
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A capital investment project in the central part of Coimbatore, India covers 
a 105 square-kilometer area that aims to transform the existing water 
distribution system into an efficiently managed network to provide 24/7 
water supply. The city faces water scarcity and low-pressure issues with 
inadequate bypass arrangements resulting in intermittent water supply. 
Suez India was tasked with assessing the water network and analyzing 
population projections to meet water demands.

The project team used OpenFlows WaterGEMS for hydraulic modeling 
and analysis to improve hydraulic capacity and achieve the required 
flow and pressure. Using Bentley’s intelligent modeling technology, 
the team designed a 1,750-kilometer network that covers 68 zones 
and 105 district meter areas that balanced water based on demand, 
adjusting the volume of water and pumping capacities. The hydraulic 
model allowed Suez India to reduce pumping capacity by 60%. 
Project Playbook: OpenFlows WaterGEMS

A central neighborhood in Chennai, India, T. Nagar has been selected 
for area base development under the government of India’s Smart City 
Mission. The 7-square-kilometer area serves a population of 200,000 
people and suffers from inequitable water supply and poor demand 
management. Tamil Nadu Water Investment Company was retained to 
deliver a detailed project report to improve and rehabilitate the existing 
water supply network using best practices and smart city concepts. 

The company performed field surveys, collected data on the existing 
water supply infrastructure, and used OpenFlows WaterGEMS to create 
a digital twin from the collected information. Using the application 
optimized conceptioneering, enabling the team to analyze numerous 
design alternatives and deliver a recommended investment plan for water 
distribution improvement and management. OpenFlows WaterGEMS 
shortened design review and reduced drawing production and drafting 
time by 50%. Project Playbook: OpenFlows WaterGEMS

Suez India 

Coimbatore Water Supply Project
Coimbatore, Tamil Nadu, India 

Tamil Nadu Water Investment Company Limited Chennai

Improvement of Water Supply Distribution Network 
in Smart City ABD Area of T. Nagar Chennai 
Chennai, Tamil Nadu, India 
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Located in Madhya Pradesh, India the city of Bhind is experiencing 
haphazard growth with an existing water distribution network that 
is unable to cater to most of the population. To remedy this situation, 
Tata Consulting Engineers Bhopal was tasked with designing a water 
distribution system that could be integrated with the existing network and 
other utility structures. To perform the rigorous optimization iterations, 
the project team chose to implement a comprehensive hydraulic 
modeling application.

The team used OpenFlows WaterGEMS to model and analyze the existing 
water distribution system, as well as perform numerous design iterations 
to determine an optimal network design. Using Bentley’s intelligent 
modeling technology, the team conducted clash detection and analyzed 
flow rates to determine the optimal network design to supply water 
to the intended population. Project Playbook: OpenFlows FLOOD, 
OpenFlows WaterGEMS 

As part of India’s Atal Mission for Rejuvenation and Urban Transformation 
(AMRUT), an INR 4.02 billion project in the city of Ujjain, India involved 
designing sewage network scheme for the city. To overcome the 
project challenges, Tata Project’s Limited Secundarabad needed 
to optimize design and analysis of the clear sewer rising main and 
distribution network. 

The team used OpenFlows SewerGEMS for hydraulic modeling and 
analysis to determine an optimal conceptual design scheme. Using 
Bentley’s digital sewer management software enabled Tata Project’s 
Limited Secundarabad to efficiently perform iterative modeling and 
analysis, accelerating design time to deliver a cost-effective sewerage 
scheme ahead of schedule. Project Playbook: OpenFlows SewerGEMS

Going Digital: Advancements in WATER, WASTEWATER AND STORMWATER NETWORKS

Tata Consulting Engineers Bhopal

Water Distribution Network
Bhind, Madhya Pradesh, India 

Tata Project’s Limited Secundarabad

Ujjain Sewer Under AMRUT Scheme
Ujjain, Madhya Pradesh, India 
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Located in Sri Lanka, Anamaduwa is dependent on ground water sources 
with high salinity and is suffering from an acute shortage of safe drinking 
water. To permanently address the drinking water issue, UTE Setapi Ellipse 
was retained to design the pipe network for the water distribution and 
transmission system and coordinate execution across 125 municipalities. 
Given financial constraints, the client requested separate water 
distribution designs to accommodate an 800-kilometer pipe covering all 
roads and a 325-kilometer pipe length spanning selected roads. 

MicroStation and OpenFlows helped create a geo-coordinated 
water supply network that considered real-time field conditions. The 
applications facilitated seamless integration with third-party GIS and 
planning features to leverage multisourced data within the hydraulic 
network model. The dynamic modeling and analysis features evaluated 
numerous network scenarios for better decision-making, saving 20% to 
25% in resource hours and shortening design review by 30% to 40%. 
Project Playbook: MicroStation, OpenFlows, OpenFlows HAMMER, 
OpenFlows WaterGEMS

Newly formed as India’s 29th state, Telangana is witnessing a growing 
population, reducing the effectiveness of the water supply and sanitation 
services. The Telangana Municipal Development initiated a project to 
improve drainage and sewerage facilities for 21 urban local bodies (ULBs), 
covering 622 square kilometers. Voyants Solutions was responsible for 
design, analysis, and preparation of a detailed project report proposing 
adequate storm and sewer networks for the ULBs while facing sloping 
topography and site constraints.

Voyants used OpenFlows SewerGEMS and OpenFlows StormCAD to 
design a 232-kilometer sewer network and 254-kilometer storm drainage 
system. The applications quickly evaluated multiple design iterations, 
eliminating the need for manual calculations and streamlining the design 
process. Bentley’s integrated hydraulic design and analysis solution 
improved the deliverables’ quality and accuracy, reduced resource hours 
by 30%, and shortened the project schedule by two months. The return 
on investment is estimated to be 20%. Project Playbook: OpenFlows 
HAMMER, OpenFlows SewerGEMS, OpenFlows StormCAD 

UTE Setapi Ellipse Anamaduwa 
Pipeline Network Model of Anamaduwa Integrated 
Water Supply Project
Anamaduwa, North Western Province, Sri Lanka

Voyants Solutions Private Limited

Preparation of Detailed Project Reports 
for Sewerage and Stormwater Drainage System 
in Urban Local Bodies of Telangana Package - III
Telangana, India 
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The eighth largest state in India, Andhra Pradesh has more than 48,000 
housing units, over 17,000 of which are not connected to piped water 
supply schemes. To solve the drinking water crisis, the state government 
decided to provide 70 liters per capita per day to every habitation, 
achieving 100% house connections. Voyants Solutions was responsible 
for delivering a detailed project report, including design and construction 
documents for the water distribution schemes, and integrating new and 
poor existing infrastructure into a single, sustainable source.

OpenFlows WaterGEMS helped design the water distribution network 
and accurately control and manage water flow, pressure, and velocity. 
The application facilitated hydraulic modeling and analysis of numerous 
scenarios from different perspectives without duplicating the system, 
which reduced resource hours. Using OpenFlows WaterGEMS, Voyants 
Solutions successfully delivered the project, which will provide adequate 
and safe drinking water to the more than 880,000 people who previously 
were without potable water. Project Playbook: OpenFlows HAMMER, 
OpenFlows SewerGEMS, OpenFlows WaterGEMS, OpenFlows StormCAD

Going Digital: Advancements in WATER, WASTEWATER AND STORMWATER NETWORKS

Voyants Solutions Private Limited

Preparation of Detailed Project Reports 
with Detailed Engineering and Bid Documents 
for Drinking Water Supply Projects
Guntur and Prakasam, Andhra Pradesh, India

FINALIST'S QUOTE

Water professionals at utilities and 

engineering firms rely on Bentley’s 

hydraulic and hydrology products to plan 

intelligently and deliver clean water safely.  

Rohit Dembi, ITES-Head, 
NJS Engineers India P Limited
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The Year in Infrastructure jury is comprised of several independent 
panels of dedicated industry experts and media professionals who 
examine every nomination against the category criteria. Together, 
they choose three finalists in each category who are invited to present 

in front of the jury at the Year in Infrastructure Conference. After the 
presentations, the jury reconvenes to choose the winners, which 
are announced at the Year in Infrastructure Awards ceremony.

About the     
YEAR IN INFRASTRUCTURE 2019
AWARDS JURORS

Geotechnical Engineering Communications and Utilities

Scott Anderson is a senior geotechnical engineer for HDR, Inc. Previously, 
he was a principal geotechnical engineer with HDR. He has 23 years of 
experience in geotechnical engineering analysis and reports, addressing 
design and other geotechnical tasks for a wide variety of projects. 
Anderson specializes in the numerical analysis of earth structures with 
software that includes SoilVision, PLAXIS, and FLAC.

Scott 
Anderson
Senior Geotechnical Engineer 
HDR, Inc.

Mike Beehler spent more than 20 years designing transmission and 
distribution infrastructure and consulting on emerging trends at the  
architectural engineering firm Burns & McDonnell. He has written, 
presented, and consulted on reliability-centered maintenance, critical 
infrastructure protection, and program management. Beehler is a 
registered professional engineer, a fellow in the American Society of Civil 
Engineers, and a member of IEEE and CIGRE.

Mike 
Beehler
Industry Consultant
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Rehana Begg is the editor of CanadianManufacturing.com, CleanTech 
Canada, and Machinery and Equipment MRO at Annex Business Media. 
She also has been editor of Resource Engineering and Maintenance (REM) 
and Plant Engineering and Maintenance (PEM) magazines. Begg holds a 
master’s degree in journalism and an MBA in project management.

Rehana 
Begg
Editor 
Annex Business Media

Eric Bindler is the research director of digital water at Bluefield 
Research, focusing on smart water hardware and software, water and 
wastewater network infrastructure, water finance and investment, and 
the U.S. municipal utility sector. He also leads the SWAN North American 
Alliance’s Research Group. Bindler holds a master’s degree in global 
development policy from Boston University. 

Eric 
Bindler
Research Director of Digital Water 
Bluefield Research

Scott Blair oversees the Engineering News-Record (ENR) editorial team 
and editorial content at the Futuretech and Groundbreaking Women in 
Construction events. An award-winning writer and videographer, Blair is 
also a frequent speaker and moderator on design and jobsite technology, 
construction means and methods, and marketing. He has worked in media 
and publishing for over 25 years. 

Digital Cities 
Reality Modeling

Utilities and Industrial Asset Performance

Power Generation

Water and Wastewater Treatment Plants 
Water, Wastewater and Stormwater Networks

Scott 
Blair
Managing Editor 
Engineering News-Record

David Cao is responsible for ARC Advisory Group’s activities in China. 
He has over 20 years of experience in the manufacturing and 
infrastructure field, covering a variety of positions that include 
engineering design, academic research, media, and strategic marketing. 
Cao has bachelor’s and master’s degrees from East China University 
of Science and Technology.

David 
Cao
Country Manager 
ARC Advisory Group

http://www.yearininfrastructure-digital.com/yearininfrastructure/year_in_infrastructure_2019/TrackLink.action?pageName=369&exitLink=http%3A%2F%2FCanadianManufacturing.com
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Andy Chatha is the president and CEO of ARC Advisory Group, guiding 
its research and client activities. He has over 40 years of experience in 
enterprise software and automation. Prior to founding ARC, Chatha was 
an executive at the Foxboro Company, responsible for sales and marketing 
activities for advanced software solutions. 

Andy 
Chatha
President and CEO 
ARC Advisory Group

L.T. Cooper has more than 35 years of civil and structural design 
experience, with 30 years of that experience in the offshore industry. He 
leads EDG’s oil and gas structural engineering program, which provides 
innovative solutions to clients working on greenfield and brownfield 
projects. Cooper earned a Bachelor of Science degree in civil engineering 
from Tulane University.

Lindsey (L.T.) 
Cooper
Structural Engineering Manager 
EDG, Inc.

Todd Danielson is the editorial director of Informed Infrastructure and 
V1 Media. With more than 20 years of experience in all forms of media, 
he determines and manages the content for all the V1 Media brands, 
including Informed Infrastructure. Danielson holds degrees in journalism 
and geology from Miami University.

Todd 
Danielson
Editorial Director 
Informed Infrastructure 
and V1 Media

Tony Duboudin has been editor of Track+Signal for more than 10 
years. Previously, he worked for daily newspapers, including The Age 
in Melbourne and The Times in London, also working as The Times 
correspondent in Australia. Duboudin has edited several trade and 
industry magazines and has had a life-long interest in transport.

Tony 
Duboudin
Editor 
Track+Signal

Utilities and Industrial Asset Performance Mining and Offshore Engineering 
Structural Engineering

Buildings and Campuses Rail and Transit 
Road and Rail Asset Performance
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Doug Fitzpatrick is a managing partner and structural engineer at 
Fitzpatrick Engineering Group (FEG). His firm was an early adopter 
and is currently an advocate of building information modeling (BIM) 
methodologies. Fitzpatrick has a BSCE and MSCE from Virginia Tech and 
is a registered principal engineer in 24 states in the south to northeast 
regions of the United States.

Doug 
Fitzpatrick
Managing Partner, 
Structural Engineer, 
Fitzpatrick Engineering Group

Anthony Frausto-Robledo is an architect with over 30 years of experience. 
He is the founder and editor of Architosh, providing information on CAD/
BIM/3D technologies. Frausto-Robledo has delivered many talks at 
industry events, user-groups, and webinars. He was recently published 
by Routledge as a contributor to the book Codify: Parametric and 
Computational Design in Landscape Architecture.

Anthony 
Frausto-Robledo
Founder and Editor 
Architosh

Tyrone Gautier owns APT Publications, publisher of Transmission & 
Distribution. The publication reports on technical and business case 
studies in a wide range of sectors. He has served more than 13 years 
in senior management in various industries, prompting him to start his 
own business.

Tyrone 
Gautier
Managing Director 
Transmission & Distribution 

Kevin Gomez has been working in technology communications for over 
25 years and currently manages the member magazine for Engineers 
Australia. He has worked with engineering content providers and leading 
industry analysts in Asia and Australia, offering insights into emerging 
trends and technologies. Gomez holds a bachelor’s degree in physics 
and mathematics. 

Kevin 
Gomez
Editor 
Engineers Australia 

Communications and Utilities 
Power Generation

Mining and Offshore Engineering 
Structural Engineering

Mining and Offshore Engineering 
Structural Engineering

Buildings and Campuses
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Dale Granger is editor of PESA News. He is also a director of Sweetspot 
Media, which publishes resource industry-focused magazines and 
distributes them internationally. In 2015, he won a Folio Award with Hart 
Energy for “Best Single Article.” Granger has over 20 years of experience 
in journalism, covering business, mining, and general news.

Dale 
Granger
Writer/Editor 
PESA News

Beth Gross is a senior principal geotechnical engineer based in Texas with 
more than 30 years of experience. She holds a Ph.D. from the University 
of Texas, as well as a Master of Engineering in geotechnical engineering 
and Bachelor of Science in civil engineering from the University of Florida. 
Gross is the current president of the Geo-Institute of the American Society 
of Civil Engineers. 

Beth 
Gross
Senior Principal 
Geotechnical Engineer 
Geosyntec Consultants

Simon Hailstone leads the research program at Cambashi and has 
more than 30 years of experience in the engineering software industry. 
Hailstone previously worked in CAD research and development, business 
development, and project management. He holds a Bachelor of Science in 
civil engineering and a Master of Science in computer-aided engineering 
from Cranfield University.

Simon 
Hailstone
Head of Research 
Cambashi

Andrew Heaton is an industry journalist who covers business-related 
topics for the architecture, construction, engineering, and property industry 
in Australia. He researches and prepares news and feature articles on a 
wide range of relevant business-related topics. Heaton is also managing 
editor of Nonprofit News, a news website for the Australian community 
and not-for-profit sector. 

Andrew 
Heaton
Industry Journalist 
Sourceable

Mining and Offshore Engineering 
Structural Engineering Geotechnical Engineering

Utilities and Industrial Asset Performance 4D Construction Modeling 
Project Delivery
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Jon Hind has more than 35 years of experience in planning, design, 
construction, and management of road infrastructure projects. He is 
based in New Zealand where he has worked with Aurecon for 13 years. 
Hind has a strong technical background and provides geometrics, safety, 
and operational aspects of highways, leading Aurecon’s roads service 
across New Zealand.

Jon 
Hind
Technical Director – Transport 
Aurecon

Anil Iyer is a chartered civil engineer with more than 35 years of 
experience in transport planning, traffic engineering and management 
of infrastructure development projects. At Kranial Solutions, he provides 
consultancy services to the infrastructure industry. He previously worked 
for many global consultancies and was chief operating officer of the 
Association for Consultancy and Engineering.

Anil 
Iyer
Director 
Kranial Solutions

Stephanie Johnston was editor-in-chief of Public Works for over a 
decade. The magazine champions city, county, and state employees 
overseeing infrastructure services. Under her direction, the publication 
earned several editorial awards for its coverage of how readers improve 
quality of life and drive economic growth. She holds a master’s degree in 
journalism from Northwestern University.

Stephanie 
Johnston
Former Editor-in-Chief 
Public Works

Steve Jones is Dodge Data & Analytics’ senior director of industry insights 
research, focusing on how emerging economic, practice, and technology 
trends transform global design and construction. He also produces Dodge’s 
SmartMarket Reports, frequently cited as authoritative references. Jones 
holds an MBA from the Wharton School of the University of Pennsylvania 
and a B.A. from Johns Hopkins University. 

Stephen 
Jones
Senior Director, Industry 
Insights Research 
Dodge Data & Analytics 

Water and Wastewater Treatment Plants

Bridges 
Roads and Highways

Power Generation

Buildings and Campuses
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Dorothy Lozowski is the editorial director of the Chemical Engineering and 
POWER brands. Before publishing, she worked for AkzoNobel in research 
and development facilities and production environments. Lozowski 
worked in the specialty and polymer chemical areas. She holds a Bachelor 
of Science and a Master of Science in chemical engineering from the 
State University of New York at Buffalo.

Dorothy 
Lozowski
Editorial Director 
Chemical Engineering 
and POWER

Richard Massey is the director of Zweig Group publications where he edits 
and writes for The Zweig Letter, a weekly management newsletter, and 
C+S Engineer, a monthly magazine. Previously, he worked as a journalist 
and has nearly 20 years of experience covering a broad range of events. 

Richard 
Massey
Director 
Zweig Group

Elisabeth Monaghan is editor-in-chief of EET&D Magazine. She works 
with industry experts to deliver relevant and informative content on 
industry trends and innovative solutions. She has spent most of her 
career working with emerging technology organizations, including MCI, 
Examiner.com, Utilimetrics, SGIP, and Tendril. Monaghan received a 
Bachelor of Arts degree in communication from Regis University.

Elisabeth 
Monaghan 
Editor-in-Chief 
EET&D Magazine

Terrence O‘Hanlon, CMRP, is publisher of Reliabilityweb.com®, 
RELIABILITY® magazine, and Uptime® magazine. He is the acting executive 
director of the Association for Maintenance Professionals (AMP). 
O’Hanlon is also a member of the Institute of Asset Management, the 
American Society of Mechanical Engineers, and Society of Maintenance 
and Reliability Professionals.

Terrence 
O'Hanlon
CEO and Publisher 
Reliabilityweb, Uptime Magazine

Manufacturing Water and Wastewater Treatment Plants 
Water, Wastewater and Stormwater Networks

Communications and Utilities Utilities and Industrial Asset Performance

http://www.yearininfrastructure-digital.com/yearininfrastructure/year_in_infrastructure_2019/TrackLink.action?pageName=374&exitLink=http%3A%2F%2FExaminer.com
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375

Mike Rhodes is the managing editor of Hydrocarbon Processing and Gas 
Processing & LNG, where he manages the editorial content for print and 
web. He also leads the company’s production of “show daily” newspapers 
for industry conferences. Rhodes holds bachelor’s degrees in journalism/
public relations and technical writing from Eastern Washington University.

Mike 
Rhodes
Managing Editor 
Hydrocarbon Processing 
and Gas Processing & LNG

Ralph Rio is an industry analyst at ARC Advisory Group, a think tank for 
manufacturing and industrial companies and their software suppliers. 
With more than 30 years of experience, he has the knowledge to 
understand issues facing manufacturers. Rio holds a Bachelor of Science 
in mechanical engineering and a Master of Science in management 
science from Rensselaer Polytechnic Institute.

Ralph 
Rio
Vice President 
Enterprise Solutions 
ARC Advisory Group

Gene Roe is the founder of LiDAR News, a leading 3D laser scanning 
publication, and current chair of the ASTM Committee E57 on 3D Imaging 
Systems. During his career, he has focused on the development and 
adoption of innovative technologies — such as CAD, GIS, GPS, and 3D 
laser scanning — primarily for the transportation industry.

Gene 
Roe
Editor 
LiDAR News

Alejandro Maceira Rozados is founder of iAgua, a website and print 
communication platform for the water sector and a water economics and 
hydrological planning consultant. He is also the director of Smart Water 
magazine. Maceira Rozados holds a business administration degree from 
the University of Santiago de Compostela and an MBA from the National 
University of Distance Education (UNED).

Alejandro 
Maceira 
Rozados
Founder 
iAgua

Digital Cities 
Reality Modeling

Manufacturing

Water, Wastewater and Stormwater Networks

Manufacturing
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Monica Schnitger is an industry analyst covering infrastructure software 
applications. She develops industry forecasts, market models, and market 
statistics for various infrastructure technology and design software 
markets. Schnitger also writes and speaks on these topics. She holds a 
Bachelor of Science degree from Massachusetts Institute of Technology 
and an MBA from the F.W. Olin School of Management at Babson College.

Monica 
Schnitger
Principal 
Schnitger Corporation

Matt Simon is a vice president with HNTB. He has almost 30 years of 
experience delivering complex transportation infrastructure projects 
for owners and contractors in design-bid-build, design-build, and 
construction management/general contractors across the United 
States. The projects that he manages require multi-agency coordination, 
multidiscipline design, heavy traffic/maintenance of traffic, and extensive 
public information. 

Matt 
Simon
Vice President 
HNTB

Sahana Singh is an award-winning editor of Asian Water, covering the 
region’s water issues since 2000. She has been a part of the campaign to 
put water management at the top of the agenda in Asian countries.

Sahana 
Singh 
Editor 
Asian Water

Darrell Smart is the operations director and editor-in-chief for the 
Chartered Institution of Civil Engineering Surveyors. He manages the 
monthly journal Civil Engineering Surveyor and the annual Geospatial 
Engineering publication. Smart has 21 years of experience writing about 
civil engineering and editing submission reports to various councils 
and commissions. He has a degree in electronic engineering from 
De Montfort University.

Darrell 
Smart
Operations Director 
and Editor-in-Chief 
Chartered Institution of Civil 
Engineering Surveyors

Digital Cities 
Reality Modeling

Bridges 
Roads and Highways

Water and Wastewater Treatment Plants 
Water, Wastewater and Stormwater Networks

Rail and Transit 
Road and Rail Asset Performance
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Kevin Smith is managing editor of International Railway Journal, 
reporting on the global railway sector. Previously, Smith worked for the 
Pharos Tribune newspaper in northern Indiana and contributed to UITP’s 
PTI magazine, as well as Purdue University’s engineering publications. He 
holds a Bachelor of Arts in American studies from Lancaster University 
and an Master of Arts in American studies from Purdue University.

Kevin 
Smith
Managing Editor 
International Railway Journal 

Rod Sweet is editor of Global Construction Review and Construction 
Research & Innovation. He also was the editor of Building Modern China, 
a book exploring how China’s construction industry changed between 
1980 and 2000 to meet urbanization and infrastructure demands. He holds 
a Bachelor of Arts in history and political science from the University of 
Toronto and a BA in journalism from the University of King’s College.

Rod 
Sweet
Editor 
Global Construction Review 
and Construction Research & 
Innovation

Harry Tan is a staff member of the department of civil engineering at 
the National University of Singapore. He was awarded the Geotechnical 
Society of Singapore’s Outstanding Geotechnical Engineer Award for 
2018 for his sustained contributions to education, research, and practice 
of geotechnical engineering in Singapore. His work provides insight to 
help the country improve its geotechnical practice. 

Harry 
Tan
Staff Member 
Department of Civil Engineering, 
National University of Singapore

Jan Tuchman is the editor-in-chief of Engineering News-Record. She 
serves on the National Research Council’s Board on Infrastructure and 
the Constructed Environment, and the Industry Leaders Council of the 
American Society of Civil Engineers. She is also a member of the National 
Academy of Construction. Tuchman earned a Bachelor of Arts and an 
Master of Arts in journalism from the University of Colorado, Boulder.

Jan 
Tuchman
Editor-in-Chief 
Engineering News-Record

Geotechnical Engineering

Rail and Transit 
Road and Rail Asset Performance

4D Construction Modeling 
Project Delivery

4D Construction Modeling 
Project Delivery
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John Villali is a research director at IDC Energy Insights. He is an energy 
expert with extensive knowledge in the wholesale and retail power 
and natural gas and oil markets. Villali earned a bachelor’s degree in 
economics and a minor in sociology from the University of Massachusetts.

John 
Villali
Research Director 
IDC Energy Insights

Paul Wilkinson is deputy chair of the digital transformation panel at 
the Institution of Civil Engineers. He is also involved with Construction 
Opportunities for Mobile IT (COMIT), ThinkBIM, the UK BIM Alliance, and 
Constructing Excellence. Wilkinson chairs the construction and property 
group of the Chartered Institute of Public Relations.

Paul 
Wilkinson
Director 
pwcom.co.uk

Mike Woof is editor of World Highways magazine, the leading title for 
road construction. He is a trained mechanical engineer who has been 
working in the trade press, specializing in construction and mining, since 
the late 1980s.

Mike 
Woof
Editor 
World Highways

Alexandra Wynne is deputy editor of New Civil Engineer magazine, the 
official journal of the Institution of Civil Engineers. She has covered 
the infrastructure industry for more than 10 years, providing technical, 
insightful, and useful news, features, and live events.

Alexandra 
Wynne
Deputy Editor 
New Civil Engineer

Power Generation 4D Construction Modeling 
Project Delivery

Bridges 
Roads and Highways

Rail and Transit 
Road and Rail Asset Performance
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Geoff Zeiss is the editor of Between the Poles, where he covers 
how geospatial technology has contributed to the digitization of the 
construction industry and energy infrastructure. He previously served as 
editor of Energy and Building with Geospatial Media. 

Geoff 
Zeiss
Editor 
Between the Poles

Dimitrios Zekkos is an internationally recognized researcher in 
geotechnical engineering. He has published more than 100 papers and 
has been the recipient of many research awards. He is also CEO of 
ARGO-E, an infrastructure company that provides informatics solutions. 
He received a Bachelor of Science degree in civil engineering from the 
University of Patras, and an Master of Science degree and Ph.D. from the 
University of California, Berkeley. 

Dimitrios 
Zekkos
Associate Professor 
University of Michigan

Communications and Utilities Geotechnical Engineering
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Index – Alphabetical by Organization 
Organization Name Project Name Page

3Deling Digital UNESCO – St. Leonard's Church 186

Abyssal Technologies Demountable Flare Derrick Structure 264

Accrete Consulting Engineers Pvt. Ltd. Construction of Viaduct and Approach at Level Crossing 30 (R.O.B.) at Patna S. Das Sachivalaya Halt 
Mithapur-Anishabad-Khagaul Road (MDR) 232

Accrete Consulting Engineers Pvt. Ltd. Widening of Two-lane with Paved Shoulder, Ramp Lengths, and Loops of Trumpet Interchange at Junction 
with NH3 in the State of Rajasthan/Uttar Pradesh 232

Acmepoint Energy Services Passenger Clearance Center at Hualien Harbor 186

ACT - Advanced Construction Technology Health Structure Monitoring 48

AECOM NE 203rd St. Intersection Improvements 233

F AECOM Singapore Pte. Ltd. and Keppel Infrastructure Holdings Pte. Ltd. Keppel Marina East Desalination Plant 325

AEGEA Saneamento e Participações Águas de Manaus Operational Optimization of the Supply System ETA PDL-Tancredo Neves, Manaus/AM - Brazil 338

Aguas Andinas A Simple Solution to a Complex Problem 338

SR Águas do Porto, EM H2PORTO Technological Platform for the Integrated Management of the Urban Water Cycle 25, 339

Al Ain City Municipality Replacement of Traditional Ductile Iron Curb Gullies with Composite Curb Gullies in Storm Water Network 339

Al Futtaim Logistics Project Ensemble 233

F Ala Abdulhadi & Khalifa Hawas Consulting Engineering Company (AHCEC) 
for Madinah Development Authority (MDA) Reality Modeling for Madinah Al-Munawarah 185

Alabama Department of Transportation Mobile River Bridge 48

F ALEC Engineering and Contracting L.L.C. One Za'abeel 29

Allevant Engenharia SAMAR Soluções Ambientais de Araçatuba S/A 340

AlMass Tronics Fire Fighting System around Escalators 62

AlMass Tronics Material Takeoff and Generation of Isometric Piping and Electrical Drawings of Underground 
Water Network System 340

Almondz Global Infra-Consultant Limited Budhal-Mahore-Gul to NHDL Specifications from Km 0.00 to Km 114.875 and an Artery from Mahore 
at Km 57.00 to Km 68.00 in 31 BRTF Area under Project Sampark in J&K State 234

Amit Melani & Associates Mangalnath Temple, Ujjain 264

Anhui Transport Consulting & Design Institute Section between Hefei and Zongyang of the National Highway from Dezhou to Shangrao 234

F Anil Verma Associates, Inc. Regional Connector Transit Corridor 101

APL Apollo Tubes Limited Foot Over Bridge 49

APL Apollo Tubes Limited Tubular Sculpture 265

Arcadis Armadale Road/Northlake Road Bridge Tender 187

Arcadis From 0 to 60 with a Global CDE in 18 Months 158

Arcadis M12 Motorway Concept Design 235

Architectural Design and Research Institute of Guangdong Province Qingdao Metro Line 1 172

Architectural Design & Research Institute of Zhejiang University Co., Ltd. Reconstruction Project of Chengnan Bridge in Haiyan County 49

Architektur DEKRA Test Oval, Klettwitz 187

AREP Pedestrian Trafic Study for Paris Nord 2024 Project 224

Arup Madrid Iberdrola Parking Campus Executive Project 235
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W Arup Singapore Pte. Ltd. Tanjong Pagar Mixed Development 100

Aryatech Engineering Consultants FZE Helideck to Control Room Walkway 265

Aryatech Engineering Consultants FZE Shaker House Modification Analysis 266

Asansol Municipal Corporation A.M.R.U.T 326

Asansol Municipal Corporation Asansol Municipal Corporation Water Project 326

Ashok Manhar & Associates Prakash Taran Pushkar 266

Asia Aero Survey Co., Ltd. Installation and Use of 3D Archiving for the Baekje Historic Areas 188

ATAC Engineering, Consultancy Construction, Mining lndustry 
and Trading Limited Company Yusufeli Dam Roads Survey and Project Consulting Service Procurement Work 236

ATLC Indore Multi-village Rural Water Supply Schemes - Karanpura 341

Aurecon SH20B Short-term Improvement Project 236

Avijit Ghosh Charukarn 267

AXIS Structural Consultants Symbiosis Skill Center Hospital Building 267

B. S. Structural Innovation Rehabilitation Building 268

Balarka Fabricon Spray Dryer Building 268

W Balfour Beatty, Morgan Sindall, BAM Nuttall Joint Venture Thames Tideway Tunnel 336

Ballast Nedam A24 Blankenburgverbinding 30

BAM International Moin Container Terminal 30

Baosteel Engineering & Technology Group Corporation Digital 3D Design of Zhanjiang Circular Economy Project of Baosteel 62

BasisSoft Project to Create a Retaining Wall Structure Using Foundation Earth and Sand 102

Bauer Spezialtiefbau GmbH Unsymmetrical Twin Shaft Retention System for Deep Stormwater Terminal Pumping Station in Dubai 102

BCC Engineering, Inc. SR 694 (Gandy Boulevard) Design Build – I-275 to East of 4th Street 50

Beijing 3D-tech Science & Technology Co., Ltd. BPRT Unit Design of No. 1 and No. 3 Blast Furnaces of Shaanxi Lueyang Iron and Steel Co., Ltd. 120

Beijing 3D-tech Science & Technology Co., Ltd. China Resources Power Caofeidian Power Plant Phase II 2×1000MW Ultra Supercritical Coal-fired 
Power Unit Project 148

Beijing 3D-tech Science & Technology Co., Ltd. Myanmar Mandalay 5000t/d Green Cement Production Line and Supporting 9MW Waste Heat Power 
Generation Project 120

Beijing Urban Construction Design and Development Group Co., Ltd. Civil Engineering of Intercity Rail Transit from Nanjing to Jurong in Jiangsu Province 172

Beijing Zhongcheng Huijian Engineering Management Group Co., Ltd. BIM Integrated Management Project of Zhengzhou Airport to Xuchang Municipal Regional Railway 
Project of Xuchang City 173

Beijing Zhongcheng Huijian Engineering Management Group Co., Ltd. CQC Modeling and Quantity Calculating Project of Xuchang East Railway Station of Zhengzhou Airport 
to Xuchang Municipal Regional Railway 63

Benchmark Engineering Benchmark – Haiti 50

BG Engineering Group, LLC BRO-763-0.65 51

Bhagwati Prasad Joshi Staff Quarters 269

Bilfinger Tebodin Middle East Ltd. Requalification of Existing Offshore Platforms 132

BIM & Engineering Department of Arabtec Construction Al Ain Hospital 31

BIM Center of Shaanxi Huashan Road and Bridge Group Co., Ltd. The Expressway Renovation Project of Zhuhong Road (North Second Ring Road – Beltway) 51
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Bina Puri Sdn. Bhd. Phase II, KK Times Square, Sembulan, Kota Kinabalu, Sabah 63

Borton-Lawson South Valley Parkway 237

Burns & McDonnell General Arrangement Generator 78

C&B Information Technology Road Facility Management Using 3D Model 188

F CCCC First Highway Consultants Company Limited Application of BIM Design on the Expansion of JiHe Expressway 231

CCCC Highway Consultants Co., Ltd., CCCC Highway Bridges National 
Engineering Research Center, Ltd. Super Project of Underwater Immersed Tunnel in Guangdong-Hong Kong-Macao Greater Bay Area 103

F CCCC Water Transportation Consultants (WTC) Co., Ltd. SAPT Automatic Container Yard and Housing Project in Pakistan 20, 93

CDM Smith Inc Improvement of Dubai-Al Ain Road (Contract 1) 237

CECI Engineering Consultants, Inc., Taiwan Taiwan Provincial Highway 1 New Motor Lane Construction for Extension and Diversion 189

Ceinsys Tech Ltd. Sewage Master Plan of Jagadalpur 341

Center for Environmental Fluid Dynamics – VNU University of Science Modernization Evaluation of the Marine Hydromet Condition and Environment in the Sea and Coastal Zone 
with High Resolution Serving for Sustainable Marine Resource Exploitation and Disaster Risk Reduction 103

Ceywater Consultants Pvt. Ltd. Deduru Oya Water Supply Project 342

Changchun Jianye Group, Co., Ltd. Renmin Street Exit Reconstruction Project of Fusong-Changchun Expressway (Eight-lane Reconstruction 
of Yingchengzi-Changchun Section of Fushuang Expressway) 238

F Chengdu Municipal Engineering Design and Research Institute; 
Chengdu Institute of Survey & Investigation Application of BIM+GIS in Municipal Reconstruction in Shanbanqiao Area of Chengdu 93

China Architecture Design and Research Group Pedestrian Simulation Consultation of Beijing Fengtai Railway Hub 64

China Energy Engineering Group Guangdong Electric Power Design 
Institute Co., Ltd. Offshore Wind Power Project Group of Guangdong Province 132

China Highway Engineering Consultants Corporation Shouwang-Hongshan Section of G7611 Duyun-Shangri-La Expressway 238

China Huanqiu Contracting & Engineering Co., Ltd. Beijing Branch Indirect Coal Liquefaction Project of Shenhua Ningxia Coal Industry Group Involving 4 Million Tons/Year 158

F China Nuclear Industry 24 Construction Co., Ltd. Shandong Haiyang Nuclear Power Plant 147

F China Ocean Engineering Shanghai Company (COES) Sewol Ferry Wreck Recovery in One Piece 131

China Railway Fifth Survey and Design Institute Group Co., Ltd. Application of BIM Technology in Design Stage of XuYan High-speed Railway 173

China Railway First Survey and Design Institute Group Co., Ltd. Reality Modeling Project for Line Selection in Sichuan-Tibet Railway 174

China Railway Liuyuan Group Co., Ltd. Application of PLAXIS in Urban Rail Transit Engineering 104

F Chongqing Communications Planning Survey & Design Institute; 
Guizhou Communications Construction Group Co., Ltd. Integrated Application of BIM in Meitan-Shiqian Expressway 231

Christopher B. Burke Engineering, Ltd. Bentley’s Reality Modeling Brings Home the Kane County Win for Christopher B. Burke Engineering 189

Christopher B. Burke Engineering, Ltd. Christopher B. Burke Engineering, Ltd. Delivers $650K in Savings to Kane County Using Bentley Innovations 239

Christopher B. Burke Engineering, Ltd. Rock Island Metra Station 190

CHS Photographic Geological Phenomena through UAV 190

F CISDI Engineering Co., Ltd. Tata Steel TSK Plant No. 2 Blast Furnace Project in India 119

City and Industrial Development Corporation (CIDCO) of Maharashtra Ltd. Town Planning Scheme (TPS) 2 Naina 342

City of Brampton City of Brampton Uses ProjectWise CONNECT Edition to Accelerate Digital Project Delivery 159

SR Civil Engineering and Development Department, Hong Kong SAR 
Government and AECOM The Digital Design for the Establishment of the Kwu Tung North, New Development Area 23, 94
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CivilMantra Infracon Pvt. Ltd. Detailed Design Engineering Services for Construction of Access Controlled Nagpur-Mumbai Super 
Communication Expressway 239

Clove Technologies Pvt. Ltd. Advanced Landscape & Development Remodeling 191

Clove Technologies Pvt. Ltd. Pune Metro Rail 174

CNI Ingenieros Consultores SAS Structural Analysis and Design of Diagrid Building in Bogota 64

COBA Digital Design of a MARPOL Waste Treatment Plant 327

Companhia Paulista de Trens Metropolitanos LEGION Analyses Passenger Flow for the 2014 FIFA World Cup 224

Companhia Paulista de Trens Metropolitanos Passenger Flow Study at 22 CPTM Train Stations 225

Consultoria en Ingenieria Estructural Rocca Review of Water System Design, “Cutzamala” High Pressure Line No. 2 Mexico City 327

Copel - Companhia Paranaense de Energia Use of Digital Twins in the Preparation of Safety Plans for Copel's Dams 148

Corporación Mexicana de Investigación de Materiales (COMIMSA) Reinforcement of Existing Self-supporting Oil Drilling Mast through Evolution of Equipment Technology 269

Corporación Mexicana de Investigación de Materiales (COMIMSA) Structural Review of Oil Drilling Mast 270

Costain Skanska Joint Venture with Mott MacDonald HS2 Enabling Works (South) - Vent Shaft and LU Substation 159

Count & Cooper Project De Entree, Amsterdam 31

CSIR – National Environmental Engineering Research Institute Decentralized Shallow Sewerage System – A Cost-effective Design 343

F CVB JV (Costain, VINCI Construction Grands Projets and Bachy Soletanche 
Joint Venture) Thames Tideway East 29

CWHH Planning Design and Research Institute Co., Ltd. Zhuji Pump Station Project of Yangtze-to-Huaihe Water Diversion (Anhui Section) 343

D&H Steel Construction Park Hyatt-Auckland 65

Dal Pos Luca DIE BLAUE EISDIELE 65

David Evans and Associates, Inc. US-95, JCT SH-53 IC, UPRR Bridge, Garwood Road and Frontage Roads 240

DCI Engineers Ball Park Village (Park 12) 270

Delhi Jal Board Delhi Water Supply Improvement Investment Program – Project 1 in Wazirabad Water Treatment Plant 
Command Area 344

Delhi Metro Rail Corporation Limited Steel Composite over Railway Tracks at Okhla for Line 8 (Magenta Line) 271

Department of Civil Engineering, National Taipei University of Technology Civil Engineering Coexists with Limited Nature 191

Design Institute Soyuzkhimpromproekt Increasing the Production Capacity of Thermoelastoplasts (TEP-100) 160

Design Metal Sections Pvt. Ltd. Organic Soya Oil Refinery 271

Digital BIM Limited Reconstruction of A20 Site 240

Dino 3D Scanning and Measurement Services for Dinosaur Sculptures 192

Diplamar Servicios de Ingeniería S.A. de C.V. Launch Analysis of a Substructure to be Installed in an 80-meter Water Breakthrough in Sonda de 
Campeche, Mexico 133

Diplamar Servicios de Ingeniería S.A. de C.V. Structural Analysis of the Rack for the 2,000 Ton Capacity Dynamic Positioning Embarkation Crane Load Test 133

Dogus Construction and Trade Inc. Istanbul Golden Horn Tramline Construction and Electromechanical Works 175

Dolsar Engineering Inc. Co. Mersin-13 District Border State Highway Project 241

Dopravoprojekt, a.s. D4R7 Project 160
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Dow Chemical Company Project X 121

Dragados S.A. Calçada Lateral a la C-31 Sentit Barcelona del PK 212+650 AL 213+800 (Phase 1) 241

Dragages-Bouygues Joint Venture and Atkins China Ltd. Tuen Mun - Chek Lap Kok Link - Northern Connection Sub-sea Tunnel Section 104

Drone ID Automated Drone Flight in the Jeonju Redevelopment Zone and 3D Modelling 192

Drone ID Digital Detailing of Busan Gamcheon Culture Village through Automated Drone Flight 193

Drone ID Goseong Fire Disaster Area Recovery Supported by Automated Drone Flight 193

Drone ID Inspection of Cultural Assets Using Drone and Deep Running – Gungnamji Pond 194

Drone ID Installation of a 3D Model for Bridge Safety Check Using Automated Drones 194

DTK Hydronet Solutions Bankura Rural Water Supply Project (Phase II) – The Digital Twin in the Making 344

E.L. Robinson Engineering Corridor H Design Build: Kerens to US 219 Connector 242

East China Architectural Design & Research Institute Co., Ltd., 
Shanghai Underground Space & Engineering Design Institute Foundation Pit Project of Shanghai International Financial Center 105

East China Electric Power Design Institute Co., Ltd. of China Power 
Engineering Consulting Group 220kV Ruanqiao Substation in Chizhou 78

Earth Solutions Limited Explore Nina Fossil from the Concrete Forest 195

Ed. Züblin AG Tower at the "Mailänder Platz" in Stuttgart 105

Electrosteel Castings Limited Digboi Town Water Supply Scheme 345

Energoprojekt-Katowice SA Executive Design of the Pipelines for the Hydrogen Generator Cooling System 149

F Engenium Iron Ore Magnetic Separator Plant 131

Engineering Systems Inc. Proof-of-Concept for Commercial Building Progression 195

Enginemates Heat Transfer Pvt. Ltd. VPS Top Turnaround Air Cooler for HPCL Mumbai 272

Enorsul – Serviços em Saneamento Operational and Energy Efficiency for the Santa Rita do Passa Quatro Water Supply System - SP 345

W EPCOR Utilities Implementing Risk Based Asset Management for Power Distribution 318

Epitome Consultancy Services Benninger India Textile Machine Manufacturing Unit 272

Escudo del Caribe en Alianza con el Mar Escudo del Caribe en Alianza con el Mar 346

ETD Transmission & Distribution Sdn. Bhd. Design Automation of Control Relay Panels for 132/11kV Bukit Tengah Substation 121

Everest Industries Ltd. Hero MotoCorp Ltd. - Manufacturing Plant at Sri City 273

Exinco LLC Upgrading Offsite Utility Networks for Pharmaceutical Enterprises 196

ExpoLink 2020 Route 2020 32

Fabbri Group Italia The Quarters – Swiss Cottage 66

Fenghua Engineering Consulting Co., Ltd. Commissioned Engineering Design and Technical Supervision Services for New Taipei City DF230 Potential 
Debris Flow Torrent Control Phase II Project 196

FG Consultoria Empresarial 100% BIM Structural Design of Rio de Janeiro Residence 273

F FG Consultoria Empresarial New Patrimonium Headquarters Done 100% in BIM Structural Design 263

FG Consultoria Empresarial UMA Building with Structural Design 100% Created in BIM 274

Finetech Reverse Engineering of Pipe Fitting Layout 197
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Finetech Semiconductor Main Equipment Reverse Engineering 197

First Construction Co., Ltd. of China Construction Third 
Engineering Bureau No. 207 National Highway 198

First Construction Engineering Limited Company of China Construction 
Third Engineering Bureau India Hengtong Fiber Optic Cable Plant Project 66

Fives Stein India Projects Pvt. Ltd. Two 450 TPH Slab Reheating Furnace 122

W Foth Infrastructure & Environment, LLC Foth Transforms, Connects, and Revitalizes Cedar Falls, Iowa Corridor 230

Freeform Battersea Phase 3 32

G R Infraprojects Limited Construction of Highway Alignment with Cloverleaf and Trumpet Interchanges at Km 31+330 and 59+777 
and Associated Structures of Delhi Meerut Expressway 242

G R Infraprojects Limited Two-laning of the Imphal-Moreh Section of NH 39 350.00 Km to 395.68 Km in Manipur on EPC Mode 243

GBU MosTransProject AIS ITMS – The Basis for Unmanned Vehicles 94

GEA Equipamentos e Soluções LTDA Expansion of the Heineken plant 122

Gemeente Utrecht Eigendommenkaart Gemeente Utrecht 95

Geo Research Institute Simulation of a NATM with Pilot Tunnel and Observational Method for Tunneling 106

GeoCentreGroup LLC Development Scheme of the Gomel Water Supply System 346

GeoCentreGroup LLC Informational Virtual Model of the China-Belarus Industrial Park "Great Stone" 95

Geoint Co., Ltd. Construction of an Accurate 3D Map of the Ground Using Automated Drone Flight 198

Geom Lamberto Vannini - Technical Studio Set Design for "La Sonnambula" 67

GEOSAT Aerospace & Technology Inc. Building Information Modeling and 3D Film Production Service of Kaohsiung Circular LRT Phase II 199

Geospatial Technologies, L&T Construction Quantity Estimation Using Drone-based Photogrammetry in Keerapakkam Quarry 199

F GHD Enterprise Automation to Create a CDE for Every Project 157

GIGA OpenPlant for Document Creation 123

Global Technology Integrator Limited AMFM & EMPC 320

Global Technology Integrator Limited Housing Electronic Plan Submission System (HePlan) 161

Globle Pace Gwalior Water Supply Scheme 347

Godrej & Boyce Mfg. Co., Ltd. Automated Storage and Retrieval System 274

F Golder Associates (Hong Kong) Limited Hong Kong MTR West Island Line Contract 703 – Sheung Wan to Sai Ying Pun Tunnels Construction 101

Goldwind Science & Technology Co., Ltd. Zhuanghe (300MW) Offshore Wind Plant Project 134

Gothenburg City 3D City Model for Public Participation 96

Government of West Bengal Public Works Department Uttirna 275

Green Design & Engineering Services Pvt. Ltd. Rehabilitation for 24/7 Water Supply System within the Walled City Area of Surat 347

Grid International, Inc. The Yavuz Sultan Selim Bridge 52

Grupo Constructo S.A. de C.V. Preparation Building 275

GS Engineering & Construction Co., Ltd. Maritime Disposal Site Numerical Analysis Project 106

GS Engineering & Construction Co., Ltd. Numerical Analysis Automation Project for Permanent Drainage Method 107
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Guangdong Hydropower Planning & Design Institute Application of Point Cloud and Reality Hybrid Modeling in a Large Hydropower Station Reconstruction Project 200

Guangxi Communications Design Group, Co., Ltd. Expressway from Du'an to Bama 243

Guangzhou No. 1 Municipal Engineering Co., Ltd. General Contracting for Construction of Nan-Da (Nancun-Dashi) Trunk Line (Interchange at Panyu Avenue Joint) 52

Guiyang Aluminum Magnesium Design & Research Institute Co., Ltd. Aluminum Oxide Project of Guangxi Huasheng New Material Co., Ltd. 161

Hangzhou Boiler Software Changshan Kerun-owned Power Plant Project 123

Hangzhou Boiler Software South Africa Side-blown Furnace Waste Heat Boiler 124

Harbin Aiderui Electric Power Design Co., Ltd. 66kV Substation Project in Tieli Industrial Park 79

Hatch ERA Ranger Mine Closure 200

Hatch Global Adoption of SYNCHRO 4D at Hatch 33

W Hatch Sulfuric Acid Plant in the DRC 118

Hatch Vaudreuil 2022 – Phase 1 162

F Hebei Huizhi Electric Power Engineering Design Co., Ltd. Longquan 220kV Substation 77

F Heilongjiang Construction High-Tech Capital Group Co., Ltd. Digital Application in Heilongjiang Construction Industry Modernization Demonstration Park 18, 61

F Henan Water & Power Engineering Consulting Co., Ltd. Decision Support System for Emergency Disposal of Sudden Water Pollution in Middle Route of South-to-North 
Water Diversion Project 337

High Speed Two Building HS2: True-scale Rail Design and Construction 175

Hilong Petroleum Offshore Engineering Co., Ltd. Bangladesh Installation of Single Point Mooring (SPM) with Double Pipeline Project 134

HNTB HNTB Accelerates Digital Project Delivery Using ProjectWise CONNECT Edition 162

F Houston Waterworks Team (a Joint Venture of Jacobs Engineering Group, 
Inc. and CDM Constructors, Inc.) Northeast Water Purification Plant Expansion 325

Huadian Heavy Industries Co., Ltd. Three Gorges New Energy’s Foundation and Installation of the First Batch of Wind Turbines for the 300MW 
Offshore Wind Power Project in Shapa Town 135

W Hunan Hydro & Power Design Institute Hanjiang Yakou Shipping Hub Engineering Project 146

Hunan Provincial Communications Planning, Survey & Design 
Institute Co., Ltd.

Complex Bridge Construction Application Study Based on BIM Technology – Application of BIM Technology 
to Xiangtan Zhaohua Bridge 53

Hyundai Engineering & Construction Godeok Bridge 53

Hyundai Engineering Co., Ltd. Adjacent Ground Excavation Numerical Analysis Project 107

Hyundai Heavy Industries Co., Ltd. Harbor Pier Numerical Analysis Project 108

iCRC Sweden Civils Storskogen Street Design 244

iGlobe Group Fine Ash Dam 5 – 3D Visualization by Unmanned Vehicles 201

iGlobe Group Siemens 3D Facility Management 67

iGlobe Group Tower Management System 201

ILK Solutions Factory 4D 202

In axis, UAB Analytical Model of the Olympic Swimming Pool and Health Center 276

Indian Technocrat Limited Construction of Partially Access Controlled Four-lane Elevated Highway between Samrala Chowk 
to Ludhiana Municipal Limit of NH in the State of Punjab on Hybrid Annuity Mode 244

Infinitydron Alpino Chiesa Valmalenco Survey 202
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Ingeniería Estructural Racional Post-seismic Opinions on University Campus Properties in Tabasco 276

Inner Mongolia Technical College of Construction BIM Reality Design Project for the Teaching Building Phase III of Inner Mongolia Teaching College of Construction 68

INNOSEA Offshore Wind Jacket Foundation Design 135

Innovation and Technology Center – ICP/ECOPETROL Metocean Risk Estimation Integrated Platform Supporting Colombian Petroleum Company Offshore Operations 320

Intercontinental Consultant and Technocrats Pvt. Ltd. Consultancy Services for a Feasibility Study, Environmental, and Social Impact Assessment to Upgrade 
the Kolandoto – Lalago – Mwanhuzi – Oldean B Junction Road to Bitumen Standard, Tanzania 245

W Italferr S.p.A. AV/AC in Southern Italy: Napoli-Bari Route 170

F Italferr S.p.A. The New Polcevera Viaduct 22, 47

Itinera S.p.A. Køge University Hospital 33

Jacobs Engineering MBR-Dubai Hills Estate 348

W Jacobs Engineering Group and Singapore’s National Water Agency, PUB Tuas Water Reclamation Plant 324

Jash Engineering Ltd. Surge Control Using Zero Velocity Valves 348

Jiangxi Northeast Electric Power Design Institute Co., Ltd. New Project of a 35kV Substation in Datangbu 79

Jiangxi Tengda Electric Power Design Institute Co., Ltd. Expansion Project of No. 2 Main Transformer of Wenshan 500kV Substation 80

Jilin Traffic Planning and Design Institute Dapu Chahiye-Yandangshan Section Expressway – Jiapigou Interchange 245

Jinchang Urban and Rural Planning and Research Institute Baye Hospital Design and Renovation 203

Jinyoung Consultants Co., Ltd. Project Evaluating Pile Foundation Stability during Train Vibration 108

Jinzhong Electric Power Northeast Electric Power Design Institute Co., Ltd. New Project of a 110kV Substation in Xiaobai Township, Taigu County 80

F Johnson Pilton Walker 6 & 8 Parramatta Square 61

JSC Geo-Nadir Reconstruction of Nizhnekamsk Oil Refinery’s Safety System 203

JSC Institute Hydroproject Design and Survey Work for Construction of the Verkhne-Balkarskaya HEP 149

JWIL Infra Ltd. Parwan Pressurized Pipe Irrigation Project Phase II 349

KEI Industries Ltd. Power Cable Lay on Design Support Structure in Hydro Project 277

Keisoku Research Consultant Co. 3D Gunkanjima Digital Museum Project 204

Khatib & Alami Al-Wajeed Water Master Plan 349

Kier Major Projects Norton Folgate 34

Kirloskar Pneumatic Company Limited Refrigeration Package for Naptha Isomerization Unit – VRMP Project of HPCL 124

Kirloskar Pneumatic Company Limited Refrigeration Package for Visakh Refinery Modernization Project (VRMP) of HPCL 125

Kiso-Jiban Singapore Pte. Ltd. Marina Bay Station 109

Kruse Smith Entreprenør HVL – Garden of Eden 34

KS Design Residential Complex 277

KSR-Design Design of Radial Vessel Platform 278

KSR-Design Design of Technological Structure 278

Kyoshim Giken, Co., Ltd. Design and Analysis for Replacing Fuel Transfer Equipment 125
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Landmark Consultants Scrap Shed for SRJ Peety Steel Pvt. Ltd. 279

Larsen & Toubro 70 MGD Coronation Pillar Plant 328

Larsen & Toubro 400/220kV Gas Insulated Substation at Mylasandra 35

Larsen & Toubro Coal Conveyor Transportation System 35

Larsen & Toubro Construction of Sewer Network and STP for Nellore Municipal Corporation 350

Larsen & Toubro Dholera SIR, Roads and Services 350

Larsen & Toubro Integrated Water, Sewer, and Sewage Pumping Station Work 351

Larsen & Toubro ISP Kalisindh Phase I - Micro Lift Irrigation Project 351

Larsen & Toubro Motera Cricket Stadium 36

Larsen & Toubro Nuapada Rural Water Supply Project 328

Larsen & Toubro Saidpur Sewerage Scheme, Patna 352

F Larsen & Toubro Western Dedicated Freight Corridor of India, CTP-14 Integrated Package (128 km) 171

W Lebuhraya Borneo Utara Sdn. Bhd. Pan Borneo Highway 222

Lehto Group Plc Porsche Center - Espoo 36

Leshan Chengdian Electrical Design Co., Ltd., Zigong Branch New Project of a 110kV Substation in Shuangshi 81

Lexuar School Building 68

Liaoning Provincial College of Communications Communication and Road Engineering Design of Wind Power Plant 81

Linea Effe Arredamenti SNC Di Lucio e Oscar Ferigo Interior Design of an Ice Cream Parlor 69

LKT Engineering Consultants Limited BRO Project Pushpak Bridge over River Chhimtuipui 279

LKT Engineering Consultants Limited Detail Metro Stations on Ghaziabad District Corridor 280

LKT Engineering Consultants Limited Pune Railway Station in Corridor 2 (Excluding Viaduct) 280

M S Structural Consultants Office Building for NTPC-SAIL Power Company (P) Limited, Rourkela Power Project 281

MA Engineering Consultants NCDOT U-0071 Durham East End Connector 246

Madhya Pradesh Public Works Department Project Implementation Unit 
(MPPWD PIU) Gurukulam School Building 281

Maha Metro Rail Corporation Managing Land and Utility across Metro Rail Alignment Track Using Integrated GIS and CDE within Pune 
and Nagpur (Digital Cities) 96

F Main Roads Western Australia Trafficmap Release Two 223

Making Stands Tabu Spa Stand for Salone del Mobile 2019 69

Maryland Department of Transportation State Highway Administration Maryland One Multi-jurisdiction Oversize / Overweight Permitting, Routing and Bridge Analysis System 225

Mass Rapid Transport Corporation Sdn. Bhd. The Klang Valley Mass Rapid Transit Sungai Buloh-Serdang-Putrajaya Line 176

Maynilad Water Services Real-time Hydraulic Model Simulation of Water Distribution System Using WaterGEMS SCADA 
Connect Simulator 352

F MCC Capital Engineering & Research Incorporation Ltd. Castrip® Ultra-thin Strip Project of Shagang Group 119

SR MCC Capital Engineering & Research Incorporation Ltd. Henan Jiyuan Iron & Steel, 80MW High-Temperature Ultrahigh-Pressure Gas Power Generation Energy-Saving 
Renovation Project 21, 150

MCC TianGong Group Corporation Limited Application of BIM Technology in the R3 Section Project of Tianjin Metro Line #6 176
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MCHTM Inc. Optimized FPSO Topsides Modules Structure Design 136

Mesa Integrated Solutions I-10 Connector Project El Paso 246

MicroSharp Software Technologies Construction of Six-lane Access Controlled Highway Starting from Akshardham NH-9 (Old NH-24) 
Junction to EPE Near Khekada (Kilometer 0+000 to Kilometer 31+200) 247

MicroSharp Software Technologies Consultancy Services for a Feasibility Study and Preparation of DPR for Total Length 9.000-kilometer 
Elevated Corridors 247

Minconsult Sdn. Bhd. Detailed Design Consultant for Light Rail Transit Line 3 – Eastern Corridor 177

Mississippi Department of Transportation ProjectWise Administration through Automation 163

W MMC Gamuda KVMRT (T) Sdn. Bhd. Drone Surveying for BIM and GIS Data Capture – Malaysian Metro Megaproject 184

Moretrench, A Hayward Baker Company Ground Freezing for Launching Shaft, Bergen Point WWTP 109

W Mortenson | Clark, a Joint Venture Chase Center  and Warriors Mixed-use Office and Retail Development 28

Mott MacDonald Changi Water Reclamation Plant Phase 2 329

Mott MacDonald Parallel Thimble Shoal Tunnel 110

F Mott MacDonald/SYSTRA Working with Balfour Beatty/VINCI 
Joint Venture High Speed Two Sectors N1 and N2 Main Works Civil Contract 19, 157

Multi Decor India Pvt. Ltd. Kinnaur Himachal Pradesh Project 282

Multicolor Steels (India) Pvt. Ltd. HEG LRD 282

Multicolor Steels (India) Pvt. Ltd. Tata Growth Shop (TGS) 283

Municipal Water and Sanitation Board of Ciudad Juárez Use of Hammer to Increase the Efficiency of the Potable Water Pipeline in Ciudad Juárez, Mexico 353

Município de Arouca Pedestrian Suspension Bridge over the Paiva River 54

N.S. Lele & Associates Blessings 283

N.S. Lele & Associates Nav Bahar 284

National Engineering and Technical Company Okan Gas Gathering Compression Platform Debottlenecking Project 136

National Institute of Advanced Industrial Science and Technology, 
Human Augmentation Research Center, Smart Work IoH Research Team Indoor Positioning in a Distribution Warehouse 204

National Mapping and Resource Information Authority Proposed 3D Modeling of Tributaries for the Manila Bay Rehabilitation Project 205

National Paediatric Hospital Development Board National Children's Hospital 37

National Water Supply and Drainage Board Ja Ela - Ekala Wastewater Disposal Project 353

National Water Supply and Drainage Board Jaffna City Sewerage Project 354

National Water Supply and Drainage Board Sanitation and Hygiene Initiative for Towns (SHIFT-1) in South West Sri Lanka 354

Network Rail Waterloo and South West Upgrade – Waterloo Station Passenger Modeling 226

Niras Project X – 5D Construction with SYNCHRO 37

NJS Engineers India P Limited JICA Assisted Agra Water Supply Project 355

F NJS Engineers India P Limited JICA Assisted Guwahati Water Supply Project 337

NJS Engineers India P Limited JICA Assisted Pollution Abatement of River Mula Mutha 355

North China Municipal Engineering Design & Research Institute Co., Ltd. East Bank Sewage Treatment Plant Project of International Community 329

North China Municipal Engineering Design & Research Institute Co., Ltd. Underground Renovation Project for Sewage Treatment Plant in North Foshan City 330
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Index – Alphabetical by Organization 
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Northeast Electric Power Design Institute Co., Ltd. of China Power 
Engineering Consulting Group 3D Digital Design of a 1000kV Substation in Ximeng Area 82

Northern Engineering & Technology Corporation, MCC New Snow Land Tourist Resort Rail Transit Design 177

Obayashi Corporation Expressway Renewal Construction 205

Oil & Natural Gas Corporation Limited (ONGC), India Optimization of Underwater Inspection of Fixed Jacket Structures Offshore of Western Indian 137

Ona Arquitectes Housing Project for 10 Apartments 70

OOO Uraldorproekt Automatic Recognition of Road Infrastructure and Creation of Road Passports 248

Optimum Design Pvt. Ltd. Ajnara Ambrosia 284

Optimum Design Pvt. Ltd. Saya Gold Avenue 285

Pacific Gas and Electric Company Construction Sequencing for Brownfield Substations 82

Pad Project Srl M/Y NAUTA AIR 110.19 70

Parsons International Limited Abu Dhabi Municipality Innovation Park & Lab 163

Parsons International Limited PRFD 509/15 Storm Water Drainage for Al Reef Residential Area 356

Parsons International Limited Project Management Consultancy Two – Interchange to Link East-West Baniyas 248

Parsons International Limited Sheikh Zayed Street Improvement Between Sea Palace Interchange and IP 36 54

Parsons International Limited Storm Water Drainage for Abu Dhabi International Airport 356

PBA Projects Marine Treatment Plant Feasibility Design 137

Pedanekar & Associates Nirmal Hospital at Surat 285

Pellikaan Bouwbedrijf BV 4D SYNCHRO Implementation at Pellikaan International Construction Sites 38

Pennoni Winter Haven South Central Park and Streetscaping Improvements 206

PES University Alignment Modeling of Hyperloop 178

F PESTECH International Berhad Digitization of 132/33kV Gas-insulated Switchgear Substation at Sibiyu Sarawak 77

PetroChina Dongbei Chemical Refinery Engineering Co., Ltd. Kazakhstan PKOP Refinery Modernization Petroleum Refining Plant 286

PGESCo El Atf Power Plant 150

PGESCo Giza North Power Plant 151

Phenix Construction Technologies GIS Substation Building for M/s Sterlite Power 286

Phenix Construction Technologies SMCC - Suzuki Motors (C-Line) (Paint Shop) 287

Phenix Construction Technologies Suzuki Motors Gujarat 287

Phenix Construction Technologies Takenaka IJL 288

Phenix Construction Technologies TDS Battery Factory and Warehouse Project 288

Phenix Construction Technologies USV Administrative Building 289

Phu Quoc Petroleum Operating Company Block B – O Mon Gas Pipeline Project 138

Pinnacle Engineering, Inc. Magalodon Project (South Timbalier 311 "A") 138
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Pipetech Engineering Solution Pvt. Ltd. London Bridge Station 71

PJSC NLMK CC No. 2. Reconstruction of the Set of Converters Nos. 2 and 3 38

Power and Water Corporation Palmerston South Elevated Water Tank 357

Power Engineering Consulting Joint Stock Company 4 (PECC4) Ami Khánh Hòa Solar Power Plant 151

POWERCHINA Fujian Electric Power Survey & Design Institute Jimei 500kV Substation Project 83

W POWERCHINA Hubei Electric Engineering Co., Ltd. Technology Application in Miluo Western 220kV Substation Project 76

POWERCHINA Hubei Electric Engineering Corporation Limited Xiandong 220kV Substation 39

F POWERCHINA ZhongNan Engineering Corporation Limited Application of Digital Platform for Targeted Poverty Alleviation in Shibadong Village 185

Precision Precast Solutions Pvt. Ltd. New Collector Office, Pune 289

Primerail Infralabs Pvt. Ltd. TieTran ROVE Transit Test Facility 178

ProExe di Matteo Canuti Technical Design of Scarabeo Stand for ISH Frankfurt 19 71

Progen Projetos e Gerenciamento S/A Catalogues of Materials 139

Prudent Designs Private Limited Industrial Building for Philips Electronics India 290

PT. FKA Global iForte Java Island Fiber Expansion 83

PT. Wijaya Karya (Persero) Tbk. BIMA Dual Fuel Gas Engine Power Plant 152

W PT. Wijaya Karya (Persero) Tbk. Design and Build Harbour Road 2 Project 46

PT. Wijaya Karya (Persero) Tbk. Design and Build of Six-section Flyover Toll Road Project 55

PT. Wijaya Karya (Persero) Tbk. Design and Digital Construction of the Padang-Pekanbaru Highways Project Section Bankinang-Padang 249

PT. Wijaya Karya (Persero) Tbk. Jakarta-Cikampek Selatan II Paket 3 249

PT. Wijaya Karya (Persero) Tbk Mandiri University 72

PT. Wijaya Karya (Persero) Tbk Sukamahi Dam Project 110

Puritas (Private) Limited Greater Matale Water Supply Scheme Sri Lanka 357

Qinghai Kexin Electric Power Design Institute Co., Ltd. De Er Wen 110kV Electrical Transmission and Transformation Project 84

Quareative Co. Ltd New Project of Danjiang Bridge 55

Raito Engineering Corp., Ltd. Taiwan 19A Xinhua Outer Ring Road Project 206

RAVI Renewable Energy & Lighting India Pvt. Ltd Carport Parking at IOCL Guwahati 290

Rendark TUUM Store Rome 72

Reveron Consulting Sdn. Bhd. Opus International Malaysia Berhad C3 Highway 250

RISE Structural Design, Inc. Equipment Piping Support Stand 291

RISE Structural Design, Inc. Seismic Assessment of Piping and Frame Structures in Existing Plants 291

RITES Limited Arch 99-meter Steel Foot Over Bridge 56

RITES Limited Construction of 2.7-meter-wide Foot Over Bridge at Tupkadih Station 56

RITES Limited Preparation of DPR for Construction of 4 Laning of East Coast (Ogle) to East Bank (Diamond) Road Linkage 
in Georgetown, Guyana 250
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Roads and Maritime Services, NSW, Australia Measuring Road Network Performance to Support Asset Performance Strategies 226

Robins & Morton Duke Raleigh Hospital South Pavilion 39

Rodic Consultants Chailoo-Singhpur Vailoo Road & Tunnel 251

Rodriguez Transportation Group Corp. US 290 and SH 71 251

Rohas-Euco Industries Berhad 275kV 34SPSA+36M River Crossing Monopole 84

RS&H First Coast Expressway 252

S.M. Consultants Construction of IT Incubation Centre at Infocity, Chandaka, Bhubaneswar 303

S3M Design Consultants LLP 100 MLD Sewage Treatment Plant 292

Sabesp Evaluation of EEAB Paulínia and WTP Hortolândia to Save Electricity 358

Sabesp Evaluation of EEAB [Untreated Water Pumping Station] to Save Electricity 358

Sabesp Hydraulic Modeling Project for Sewage Lift Stations 359

Sabesp Incorporation of the New São Lourenço Production System into the Complex Metropolitan Adductor System 
of São Paulo 359

Sabesp Studies on Reducing Water Loss in the Supply Sectors of the Metropolitan Area of the City of São Paulo 360

Sabesp Use of Hydraulic Modeling in the Operation of Water Supply Systems in the Municipalities of Ribeirão Pires 
and Rio Grande da Serra 360

Sabesp Using SewerGEMS to Draft a Proposal for the Universalization of the Sanitary Sewage System in the City 
of Rio Grande da Serra 361

SAI Consulting Engineers Pvt. Ltd. – A SYSTRA Group Company 
and Larsen & Toubro Design and Construction of Roads of Activation Area in Dholera Special Investment Region 252

SAI Consulting Engineers Pvt. Ltd. – A SYSTRA Group Company 
and Larsen & Toubro Design and Construction of Infrastructure Services for an Activation Area in Dholera SIR 361

Saint-Gobain Design of a Refractory Industrial Furnace 126

Samsung Electronics Press Equipment Reverse Engineering 207

Sapura Energy Berhad (E&C) Marginal Facility Wellhead Platform 139

Sarawak Shell Berhad E6 Offshore Project Schedule Optimization Using 4D Visualization Planning 40

Sardar Vallabhbhai Patel Rastriya Ekta Trust Statue of Unity-Memorial Roof Garden and Main Bridge 292

F Sargent & Lundy Modernization of Big Bend Power Station in Tampa Florida 147

Saunrachana Strucon Pvt. Ltd. 7.5 MLD Moving Bed Biofilm Reactor-based Sewage Treatment Plant 293

Saunrachana Strucon Pvt. Ltd. Sheel Oil & Fats Pvt. Ltd. 293

Saunrachana Strucon Pvt. Ltd. Sports and Cultural Complex (SnCC) 294

SAUR New Saint Flour Water Treatment Plant 330

SCET-TUNISIE Study of the Third Algiers Ring Road 253

Schematic Consultants Shillong International Centre for Performing Arts & Culture (SICPAC) 294

Schnabel Engineering Canton Lake Dam North Wet Well Excavation 111

School of Civil Engineering, Universiti Sains Malaysia Time Dependent Behavior of Shotcrete Lining as Primary Support in over-stressed Rock of Pahang Selangor 
Raw Water Transfer Tunnel Project 111

SCON Projects Pvt. Ltd. Bhawani Complex 295

SCPL Indore High-rise Industrial Shed 295
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SCS Railways (Joint Venture) High Speed Two - Phase 1 (Area South) Main Works 40

SEBO MEC Cooling Tower Reverse Engineering 207

Secretaria Municipal de Planejamento da Prefeitura Municipal de Teresina Smart City – Implementing BIM as a Digital Transformation Agent in Teresina City Hall (PMT) 97

Seoyoung Engineering Naebu Expressway (Wolgok IC) Structural Improvement, Draft and Final Design 253

SFC Environmental Technologies Pvt. Ltd. 100 MLD Sewage Treatment Plant at Jaipur 331

SFC Environmental Technologies Pvt. Ltd. 20 MLD Sewage Treatment Plant at Nagpur 331

Shandong Xinhui Construction Group Co., Ltd. BIM Technology Application in Coastal Reservoir Project of Agricultural High-tech Industry Demonstration Zone 
in Yellow River Delta 296

Shanghai Hangyao Information Technology Co., Ltd. Beijing City Municipal Administrative Area Reality Modeling Project 208

W Shanghai Investigation, Design & Research Institute Co., Ltd. China Three Gorges New Energy Dalian Zhuanghe III (300MW) Offshore Wind Farm Project 130

Shanghai Investigation, Design & Research Institute Co., Ltd., 
Beijing Urban Construction Group National Alpine Skiing Center Project (Sections I, II) 112

W Shanghai Investigation, Design & Research Institute Co., Ltd. 
and Yangtze Ecology and Environmental Co., Ltd. Application of Digitalization in Jiujiang Smart Water Management Platform 92

Shanghai Kanrong Information Technology Development Co., Ltd. Transmission Line Selection in One District 208

Sharjah Road and Transportation Authority Khorfakkan Road R1000 254

Shastri Consultants Pvt. Ltd. Indore Soya Packaging Plant 296

Shenyang Nuodingshan Science and Technology Co., Ltd. Old Road Reconstruction Project in Yingkou City, Liaoning Province 254

SR Shenzhen Expressway Engineering Consultant Co., Ltd Yan’gang East Interchange Project 24, 255

F Shenzhen Municipal Design & Research Institute Co., Ltd. BIM Design and Application in the Rapid Transformation Project of 4th Ring Road and Dahe Road in Zhengzhou 47

Shilp Consulting Engineers CCEL Headquarters 297

Shilp Consulting Engineers Plutone Mall 297

Shirish Patel & Associates Consultants Pvt. Ltd. Diesel Locomotive Factory at Marhowra, Dist. Saran, Bihar 298

Shirish Patel & Associates Consultants Pvt. Ltd. Metro Viaduct and NHAI Flyover (Double Decker) between Ch. +6650.0 Meters and -503.88 Meters 
in North South Corridor of Nagpur Metro Rail Project, Nagpur - 6.15 Kilometers 57

Shree Prefab Steels (P) Ltd. Accord Ceramics 298

Shree Prefab Steels (P) Ltd. Adani Wilmar - Refinery Factory Shed 299

Shree Prefab Steels (P) Ltd. Adani Wilmar - Refinery Shed, K.P. 299

Shree Prefab Steels (P) Ltd. Industrial Factory Shed 300

Shree Prefab Steels (P) Ltd. NBCC Office Building 300

Shuangyashan Xinda Electric Power Design Co., Ltd. 66kV Substation Project in Zhenxing 85

Siemens Karish Electrical House (eHouse) 41

F Siemens Energy Inc., Gas and Power Siemens APM for Power Plants 319

Silicon Engineering Consultants Pvt. Ltd. Fluidic Structure at Robotics Gallery Science City 301

Silicon Engineering Consultants Pvt. Ltd. Four-story Event Structure for Sweetwater at Dubai 301

Silicon Engineering Consultants Pvt. Ltd. Suspended Scaffolding System for EL Kantara Bridge at Algeria 302

Sinotech Disaster Prevention Technology Research Center The Life of Cliff Edge 209
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Sistemas Avanzados y Proyectos Former Convent of San Martín Caballero 41

Skeleton Consultants Pvt. Ltd. Bamboo Research & Training Center - Chandrapur 302

Skeleton Consultants Pvt. Ltd., Noida/Indore 351-foot-high Lord Shiva Statue at Nathdwara, Rajasthan, India (Statue of Belief) 303

Skymap Global Reality Modeling of Government Offices for Planning a New Floor, Existing Solar Panel Inspection, 
and New Solar Panel Installation 209

Smith Structures (India) Pvt. Ltd. M/S AG Industries Pvt. Ltd. 304

Soarscape Technology Development (Shanghai) Co., Ltd. Helicopter Oblique 3D Large Area 1:500 High-precision Cadastral Mapping 210

Soarscape Technology Development (Shanghai) Co., Ltd. Reality 3D Simulation System for Self-driving Cars 210

Sougogiken Co., Ltd. Kawachi Temple Historic Park Maintenance Project 211

South Carolina Department of Transportation Seamless Information Sharing and Integration across Multiple Platforms Using ProjectWise 156

SPARK Architects Arte S 73

Spizuoco - Engineering Firm Stress Analysis for the Compression Station 85

Srijan Ecological Upliftment Pvt. Ltd. Multi-village Drinking Water Supply Scheme for East Medinipur of West Bengal 362

Stadtwerke Görlitz AG Map Mobile, Mobile Information in the Office and in the Field 86

Stantec A Common Data Environment Using Bentley ProjectWise CONNECT Edition 164

Stantec Barston STW 332

State Grid Xinjiang Electric Power Company Power Economic 
and Technological Research Institute Changji Motor City 110kV Substation 86

Sterling Engineering Consultancy Services Pvt. Ltd. Auditorium for Mody Institute of Education and Research 304

F Sterling Engineering Consultancy Services Pvt. Ltd. Dhirubhai Ambani International Convention & Exhibition Centre 263

Sterling Engineering Consultancy Services Pvt. Ltd. National Salt Satyagraha Memorial 305

Stream Environment Sdn. Bhd. Intelligent Design of Automated Waste Management for Singapore General Hospital 332

Strong Engineering Consulting Co., Ltd. – Aerial Survey Department Aerial View of Dabajian and Xiaobajian Mountains 211

Structus Consulting Jam Sawali Hanuman Mandir Temple 305

Strukad Consultant Construction of Rail Over Bridge at Western Railway Level Crossing No. 81 306

Stucomp Consultants Sumit Artista 306

Studio Giampaolo Grosso Land Survey of the Former Alassio Cinema 164

SUDOP PRAHA a.s. Modernization of the Roudnice nad Labem Railway Station – BIM Project 179

SUDOP PRAHA a.s. Prague - Masaryk Station 179

Suez Colombia Buenaventura Port Sewerage Master Plan 362

Suez India Coimbatore Water Supply Project 363

Survey of India Going Digital for Mapping, Planning, and Monitoring of the World’s 
Largest Religious Festival - Kumbh Mela, India 212

Survey of India Large-scale Cadastral Mapping for State of Haryana 212

F Sweco Nederland B.V. Bergen Light Rail Norway 171

Sweco Norway E39 Mandal - Lyngdal Øst 97
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Sweco Turkey Halkali-Kapikule Railway Line Project 180

Taiwan BIM Technology Turnkey Project of Ankeng Light Rail Transit 180

Tamil Nadu Water Investment Company Limited Chennai Improvement of Water Supply Distribution Network in Smart City ABD Area of T. Nagar Chennai 363

Tapani Launis Architects Ltd. Finnish National Museum Annex Helsinki 73

Tata Consulting Engineers Bhopal Water Distribution Network 364

Tata Consulting Engineers Limited Installation of National Flag at Gandhi Mandap, Sarania Hills 307

Tata Power Company Limited Optimization, Analysis, and Design of 220kV Transmission Line 152

Tata Project’s Limited Secundarabad Ujjain Sewer Under AMRUT Scheme 364

Tata Steel Ltd. Automated Building Design with VBA 307

TAV Construction Dubai Opera Il Primo and the Address Residences Dubai Opera 42

Technician Scheme Design of Road Management and Maintenance on the Left Bank of Taizi River 255

Technique Engineering Services FOB for Mumbai Municipal Corporation 308

Teckkonnect Improvement of Ganesh Ghat (Indore-Khalghat) 256

Tenaga Nasional Berhad Digitalization and Standardization of Substation 87

Tenova India Pvt. Ltd. Thickener Generation Using OpenSTAAD Module 308

Terratek Ltd. Design of Deep Excavation for Flash Flood Control 112

Terratek Ltd./Enel GreenPower PLAXIS 3D Analysis of Wind Turbine Foundations at Delfina Wind Park 113

Terratek Ltd./Vale S.A. Carajás Railway Duplication 113

Texmaco Rail & Engineering Limited Ballast-less and Ballasted Track for Elevated and Underground Sections and Depots of Bangalore Metro Rail 181

Tianjin Port Engineering Institute Co., Ltd. of CCCC First Harbor 
Engineering Co., Ltd. Research on the Structural Stability of Offshore Artificial Island in Shenzhen-Zhongshan Channel 114

Tomoaki Tanaka Laboratory, Meiji University Minamihara Elementary School Site 3D-capturing Project - Community Engagement in Takatsu Eco City Project 
for Climate Resilience 213

Tools Gerenciamento e Engenharia 4D Tools Platform 42

Traffic Planning and Design, Inc. SR 0061, Section 14M Corridor Improvement Project 256

F Transport for London Stratford Station – Maximizing Capacity through the Use of LEGION SpaceWorks 223

Turner Construction Company High-rise Commercial Tower 43

UAB IT logika – DRONETEAM.lt Balsiai Power Lines 213

UAB IT logika – DRONETEAM.lt Divine Mercy 3D 214

UAB IT logika – DRONETEAM.lt Monitoring the Nests of Cormorants 214

Ultra Ingeniería S.A. de C.V. Adaptation and/or Structural Reinforcement of HDPE Building Structural Reinforcement 309

Ultra Ingeniería S.A. de C.V. Dos Bocas Maritime Terminal Industrial Unit Foundations and Structure 309

Ultra Ingeniería S.A. de C.V. Structural Analysis of Traveling Crane Rail Beam at the Dos Bocas Maritime Terminal 310

Unipar Carbocloro Improvements to Catholyte Membrane Piping Systems 126

University of Science and Technology Wave Micropile Development Project 114
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University of Seoul Drone Using Non-reference Point Ground Displacement Detection 215

UTE Setapi Ellipse Anamaduwa Pipeline Network Model of Anamaduwa Intergrated Water Supply Project 365

Uttamenergy Ltd. Boiler Supporting Structure for 6-megawatt Power Plant 310

Vadalkar and Associates Captive Coal Jetty with Unloading Facilities and Pipe Conveyor for 2x660 MW Udangudi Supercritical 
Thermal Power Project 140

Vadalkar and Associates Gokul Cultural Centre, Mumbai 311

Valmet Chennai Pvt. Ltd. Ürümqi-Midong Solid and Municipal Waste to Energy CFB Boiler 153

Value Mine Technology Limited HY/2014/08 - Central Kowloon Route 165

Vastustruct Warehouse for M/s Kelvion India Pvt. Ltd. 311

F Vedanta Limited – Cairn Oil and Gas Flow Assurance Management System 319

Venu Consultants Pvt. Ltd. Bhubaneswar City Sewerage District-1 Sewerage System 312

Venu Consultants Pvt. Ltd. Water Treatment Plant & Clear Water Reservoir at TP1 312

Vodafone Greece Automated FttH Network Design 87

Volgogradnefteproekt LLC Technical Modeling of the Offshore Ice-resistant Complex of the Filanovsky Oil Field 43

W Voyants Solutions Private Limited Detailed Design, Tendering and Project Management Services for Establishment of 12 IT/Hi-Tech 
Parks in Bangladesh 60

Voyants Solutions Private Limited Detailed Project Report for Development of Petro Chemical Park at Ambalamugal 257

Voyants Solutions Private Limited Preparation of Detailed Project Reports for Sewerage and Stormwater Drainage System in Urban Local Bodies 
of Telangana Package - III 365

Voyants Solutions Private Limited Preparation of Detailed Project Reports with Detailed Engineering and Bid Documents for Drinking Water 
Supply Projects 366

Vyom Consultants Neptune Edge 313

Vyom Consultants Neptune Trion 313

Vyom Consultants Pulse Processing Plant - Khopoli (500 TPD – World’s Largest Pulse Mill) 314

Vzglyad LLC ElecTraCop 227

Walter P Moore State Loop 255 – New Construction, Reconstruction, and Realignment 257

Whitman, Requardt & Associates, LLP (WRA) East Riverfront Transportation Improvement Project 258

WHY Inc. Automation of Antenna Inventory in Telecommunications Towers 215

WHY Inc. Beach Modeling to Monitor Changes in Profile and Impact on Sea Turtle Nesting Sites 216

WHY Inc. Modeling Archaeological Artifacts Submerged in Cenotes 216

WHY Inc. Virtual Catalogue of Specimens of Land-based Chordates in Mexico from the National Collection 217

Wison Offshore & Marine Engineering Co., Ltd. Caribbean FLNG Project 140

Wood PLC Wood Capital Projects Global Digital Execution 165

W WSP WSP Delivers Optimized Design for Complex Basement under Iconic Admiralty Arch 262

Xi'an Newview Technology Co., Ltd. Xixiang-Zhenba Section, Gucheng-Zhenba Line, Shaanxi Provincial Expressway 258

Xie Sheng Engineering Consultants Ltd. Commissioned Engineering Design and Technical Supervision Services for Pifeng Bridge Reconstruction 
Project in Dongshi District 57

Xining Xiaguang Electric Power Design Consulting Co., Ltd. Qinghai Xingduo New Construction Project of 110kV Transformer Substation 88
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Y.S. Mantri & Associates, LLC Cooper Road and Elliot Road Widening 259

Yeongdeok County Office 3D Map Creation for Development Plan 217

Yongze Construction Engineering Consulting Co., Ltd./Shanghai Internet 
Software Group Arxan International Cultural Exchange Center 166

Yooshin Engineering Corporation Saemangeum New Harbour Seawall Construction 141

Zamil Steel Buildings India Pvt. Ltd. Aircraft Manufacturing Unit 314

Zamil Steel Buildings India Pvt. Ltd. ITC Logistics Facility 315

Zentech Engineering Co., Ltd. Mega-Calibre Monopile Erect System Design 141

Zentech Engineering Co., Ltd. Offshore Wind Jacket Design through Combined Load Analysis 142

Zentech Engineering Co., Ltd. Steel Bridge Transportation and Safety Examination During World Cup Bridge Construction 142

Zephyr UAS, Inc. Davidson Hump Yard Mapping & Modeling 218

Zhejiang Provincial Institute of Communications Planning, 
Design & Research Co., Ltd. Application of BIM Technology in Highway Reconstruction and Expansion Project 166
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Algeria

SCET-TUNISIE Study of the Third Algiers Ring Road Algiers 253

Silicon Engineering Consultants Pvt. Ltd. Suspended Scaffolding System for EL Kantara Bridge at Algeria Constantine 302

Australia

Arcadis Armadale Road/Northlake Road Bridge Tender Perth and Cockburn, Western Australia 187

Arcadis From 0 to 60 with a Global CDE in 18 Months Atlanta, Georgia, U.S.; London, U.K.; 
Sydney, New South Wales, Australia 158

Arcadis M12 Motorway Concept Design Sydney, New South Wales 235

F Engenium Iron Ore Magnetic Separator Plant Pilbara, Western Australia 131

F GHD Enterprise Automation to Create a CDE for Every Project Brisbane, Queensland 157

Hatch ERA Ranger Mine Closure Jabiru, Nothern Territory 200

F Johnson Pilton Walker 6 & 8 Parramatta Square Sydney, New South Wales 61

F Main Roads Western Australia Trafficmap Release Two Perth, Western Australia 223

Power and Water Corporation Palmerston South Elevated Water Tank Palmerston and Darwin, Northern Territory 357

Roads and Maritime Services, NSW, Australia Measuring Road Network Performance to Support Asset 
Performance Strategies Sydney, New South Wales 226

Bahamas

COBA Digital Design of a MARPOL Waste Treatment Plant Freeport, Grand Bahama Island 327

Bangladesh

Hilong Petroleum Offshore Engineering Co., Ltd. Bangladesh Installation of Single Point Mooring (SPM) 
with Double Pipeline Project Cox's Bazar District, Chittagong Division 134

W Voyants Solutions Private Limited Detailed Design, Tendering and Project Management Services 
for Establishment of 12 IT/Hi-Tech Parks in Bangladesh Bangladesh 60

Belarus

GeoCentreGroup LLC Development Scheme of the Gomel Water Supply System Gomel 346

GeoCentreGroup LLC Informational Virtual Model of the China-Belarus Industrial Park "Great Stone" Smalyavichy, Minsk Region 95

Brazil

ACT - Advanced Construction Technology Health Structure Monitoring Brasilia, Federal District 48

AEGEA Saneamento e Participações Águas de Manaus Operational Optimization of the Supply System ETA PDL-Tancredo Neves, 
Manaus/AM - Brazil Manaus, Amazonas 338

Allevant Engenharia SAMAR Soluções Ambientais de Araçatuba S/A Araçatuba, São Paulo 340

Companhia Paulista de Trens Metropolitanos LEGION Analyses Passenger Flow for the 2014 FIFA World Cup São Paulo 224

Companhia Paulista de Trens Metropolitanos Passenger Flow Study at 22 CPTM Train Stations São Paulo 225

Copel - Companhia Paranaense de Energia Use of Digital Twins in the Preparation of Safety Plans for Copel's Dams Morretes, Tijucas do Sul and Virmond; 
Paraná 148

Enorsul – Serviços em Saneamento Operational and Energy Efficiency for the Santa Rita do Passa Quatro 
Water Supply System - SP Santa Rita do Passa Quatro, São Paulo 345

FG Consultoria Empresarial 100% BIM Structural Design of Rio de Janeiro Residence Rio de Janeiro 273

F FG Consultoria Empresarial New Patrimonium Headquarters Done 100% in BIM Structural Design Lagoa da Prata, Minas Gerais 263

FG Consultoria Empresarial UMA Building with Structural Design 100% Created in BIM Belo Horizonte, Minas Gerais 274
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GEA Equipamentos e Soluções LTDA Expansion of the Heineken Plant Araraquara, São Paulo 122

Progen Projetos e Gerenciamento S/A Catalogue of Materials São Paulo 139

Sabesp Evaluation of EEAB Paulínia and WTP Hortolândia to Save Electricity Paulínia and Hortolândia, São Paulo 358

Sabesp Evaluation of EEAB [Untreated Water Pumping Station] to Save Electricity Taubaté and Tremembré, São Paulo 358

Sabesp Hydraulic Modeling Project for Sewage Lift Stations Itapecerica da Serra, São Paulo 359

Sabesp Incorporation of the New São Lourenço Production System into the 
Complex Metropolitan Adductor System of São Paulo São Paulo 359

Sabesp Studies on Reducing Water Loss in the Supply Sectors of the Metropolitan 
Area of the City of São Paulo São Paulo 360

Sabesp Use of Hydraulic Modeling in the Operation of Water Supply Systems 
in the Municipalities of Ribeirão Pires and Rio Grande da Serra 

Ribeirão Pires and Rio Grande da Serra, 
São Paulo 360

Sabesp Using SewerGEMS to Draft a Proposal for the Universalization 
of the Sanitary Sewage System in the City of Rio Grande da Serra Rio Grande da Serra, São Paulo 361

Secretaria Municipal de Planejamento da Prefeitura 
Municipal de Teresina

Smart City – Implementing BIM as a Digital Transformation Agent in 
Teresina City Hall (PMT) Teresina, Piaui 97

Terratek Ltd. Design of Deep Excavation for Flash Flood Control Rio de Janeiro 112

Terratek Ltd./Enel Green Power PLAXIS 3D Analysis of Wind Turbine Foundations at Delfina Wind Park Campo Formoso, Bahia 113

Terratek Ltd./Vale S.A. Carajás Railway Duplication Carajás, Pará 113

Tools Gerenciamento e Engenharia 4D Tools Platform São Paulo 42

Unipar Carbocloro Improvements to Catholyte Membrane Piping Systems Cubatão, São Paulo 126

Canada

City of Brampton City of Brampton Uses ProjectWise CONNECT Edition to Accelerate Digital 
Project Delivery Brampton, Ontario 159

W EPCOR Utilities Implementing Risk Based Asset Management for Power Distribution Edmonton, Alberta 318

Hatch Global Adoption of SYNCHRO 4D at Hatch Canada 33

Hatch Vaudreuil 2022 – Phase 1 Saguenay, Quebec 162

Chile

Aguas Andinas A Simple Solution to a Complex Problem Santiago 338

China

Anhui Transport Consulting & Design Institute Section between Hefei and Zongyang of the National Highway 
from Dezhou to Shangrao

Hefei, Liu'an, Chucheng, Tongcheng, 
and Zongyang; Anhui 234

Architectural Design and Research Institute 
of Guangdong Province Qingdao Metro Line 1 Qingdao, Shandong 172

Architectural Design & Research Institute of Zhejiang 
University Co., Ltd. Reconstruction Project of Chengnan Bridge in Haiyan County Haiyan, Zhejiang 49

Baosteel Engineering & Technology Group Corporation Digital 3D Design of Zhanjiang Circular Economy Project of Baosteel Zhanjiang, Guandong 62

Beijing 3D-tech Science & Technology Co., Ltd. BPRT Unit Design of No. 1 and No. 3 Blast Furnaces of Shaanxi Lueyang Iron 
and Steel Co., Ltd. Xi'an, Shaanxi 120

Beijing 3D-tech Science & Technology Co., Ltd. China Resources Power Caofeidian Power Plant Phase II 2×1000MW 
Ultra Supercritical Coal-fired Power Unit Project Tangshan, Hebei 148

Beijing Urban Construction Design and Development 
Group Co., Ltd.

Civil Engineering of Intercity Rail Transit from Nanjing to Jurong 
in Jiangsu Province Nanjing, Jiangsu 172

Beijing Zhongcheng Huijian Engineering Management 
Group Co., Ltd.

BIM Integrated Management Project of Zhengzhou Airport to Xuchang 
Municipal Regional Railway Project of Xuchang City Xuchang, Henan 173

Beijing Zhongcheng Huijian Engineering Management 
Group Co., Ltd.

CQC Modeling and Quantity Calculating Project of Xuchang East Railway 
Station of Zhengzhou Airport to Xuchang Municipal Regional Railway Xuchang, Henan 63
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BIM Center of Shaanxi Huashan Road and Bridge Group Co., Ltd. The Expressway Renovation Project of Zhuhong Road 
(North Second Ring Road – Beltway) Xi'an, Shaanxi 51

F CCCC First Highway Consultants Company Limited Application of BIM Design on the Expansion of JiHe Expressway Shenzhen, Guandong 231

CCCC Highway Consultants Co., Ltd., CCCC Highway Bridges 
National Engineering Research Center, Ltd.

Super Project of Underwater Immersed Tunnel 
in Guangdong-Hong Kong-Macao Greater Bay Area Zhuhai and Zhongshan, Guandong 103

Changchun Jianye Group, Co., Ltd.
Renmin Street Exit Reconstruction Project of Fusong-Changchun 
Expressway (Eight-lane Reconstruction of Yingchengzi-Changchun 
Section of Fushuang Expressway)

Changchun, Jilin 238

F Chengdu Municipal Engineering Design and Research Institute; 
Chengdu Institute of Survey & Investigation

Application of BIM+GIS in Municipal Reconstruction in Shanbanqiao 
Area of Chengdu Chengdu, Sichuan 93

China Architecture Design and Research Group Pedestrian Simulation Consultation of Beijing Fengtai Railway Hub Beijing 64

China Energy Engineering Group Guangdong Electric Power 
Design Institute Co., Ltd. Offshore Wind Power Project Group of Guangdong Province Yangjing, Zuhai, and Zhanjiang; Guangdong 132

China Highway Engineering Consultants Corporation Shouwang-Hongshan Section of G7611 Duyun-Shangri-La Expressway Zhaotong, Yunnan 238

China Huanqiu Contracting & Engineering Co., Ltd. Beijing Branch Indirect Coal Liquefaction Project of Shenhua Ningxia Coal Industry Group 
Involving 4 Million Tons/Year Lingwu, Ningxia Hui Autonomous Region 158

F China Nuclear Industry 24 Construction Co., Ltd. Shandong Haiyang Nuclear Power Plant Yantai, Shandong 147

China Railway Fifth Survey and Design Institute Group Co., Ltd. Application of BIM Technology in Design Stage of XuYan High-speed Railway Xuzhou, Jiangsu 173

China Railway First Survey and Design Institute Group Co., Ltd. Reality Modeling Project for Line Selection in Sichuan-Tibet Railway Tibet 174

China Railway Liuyuan Group Co., Ltd. Application of PLAXIS in Urban Rail Transit Engineering Wuhan, Hubei 104

F Chongqing Communications Planning Survey & Design Institute; 
Guizhou Communications Construction Group Co., Ltd. Integrated Application of BIM in Meitan-Shiqian Expressway Zunyi, Guizhou 231

CWHH Planning Design and Research Institute Co., Ltd. Zhuji Pump Station Project of Yangtze-to-Huaihe Water Diversion 
(Anhui Section) Bozhou, Anhui 343

East China Architectural Design & Research Institute Co., Ltd., 
Shanghai Underground Space & Engineering Design Institute Foundation Pit Project of Shanghai International Financial Center Shanghai 105

East China Electric Power Design Institute Co., Ltd. of China 
Power Engineering Consulting Group 220kV Ruanqiao Substation in Chizhou Chizhou, Anhui 78

First Construction Co., Ltd. of China Construction Third 
Engineering Bureau No. 207 National Highway Jingmen, Hubei 198

Goldwind Science & Technology Co., Ltd. Zhuanghe (300MW) Offshore Wind Plant Project Dalian, Liaoning 134

Guangdong Hydropower Planning & Design Institute Application of Point Cloud and Reality Hybrid Modeling in a Large 
Hydropower Station Reconstruction Project Guangzhou, Guangdong 200

Guangxi Communications Design Group, Co., Ltd. Expressway from Du'an to Bama Du'an, Dahua and Bama Counties; 
Guangxi Zhuang Autonomous Region 243

Guangzhou No. 1 Municipal Engineering Co., Ltd. General Contracting for Construction of Nan-Da (Nancun-Dashi) Trunk Line 
(Interchange at Panyu Avenue Joint) Guangzhou, Guangdong 52

Guiyang Aluminum Magnesium Design & Research 
Institute Co., Ltd. Aluminum Oxide Project of Guangxi Huasheng New Material Co., Ltd. Fangchenggang, Guangxi Zhuang 

Autonomous Region 161

Hangzhou Boiler Software Changshan Kerun-owned Power Plant Project Quzhou, Zhejiang 123

Harbin Aiderui Electric Power Design Co., Ltd. 66kV Substation Project in Tieli Industrial Park Harbin City, Heilongjiang 79

F Hebei Huizhi Electric Power Engineering Design Co., Ltd. Longquan 220kV Substation Xingtai, Hebei 77

F Heilongjiang Construction High-Tech Capital Group Co., Ltd. Digital Application in Heilongjiang Construction Industry Modernization 
Demonstration Park Harbin City, Heilongjiang 18, 61

F Henan Water & Power Engineering Consulting Co., Ltd. Decision Support System for Emergency Disposal of Sudden Water 
Pollution in Middle Route of South-to-North Water Diversion Project Beijing 337

Huadian Heavy Industries Co., Ltd. Three Gorges New Energy’s Foundation and Installation of the First Batch 
of Wind Turbines for the 300MW Offshore Wind Power Project in Shapa Town Yangjiang, Guangdong 135

W Hunan Hydro & Power Design Institute Hanjiang Yakou Shipping Hub Engineering Project Yicheng, Hubei 146

Hunan Provincial Communications Planning, 
Survey & Design Institute Co., Ltd.

Complex Bridge Construction Application Study Based on BIM Technology – 
Application of BIM Technology to Xiangtan Zhaohua Bridge Xiangtan, Hunan 53
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Inner Mongolia Technical College of Construction BIM Reality Design Project for the Teaching Building Phase III of Inner 
Mongolia Teaching College of Construction Hohhot, Inner Mongolia 68

Jiangxi Northeast Electric Power Design Institute Co., Ltd. New Project of a 35kV Substation in Datangbu Poyang, Jiangzi 79

Jiangxi Tengda Electric Power Design Institute Co., Ltd. Expansion Project of No. 2 Main Transformer of Wenshan 500kV Substation Ji'an, Jiangxi 80

Jilin Traffic Planning and Design Institute Dapu Chahiye-Yandangshan Section Expressway – Jiapigou Interchange Huadian, Jilin 245

Jinchang Urban and Rural Planning and Research Institute Baye Hospital Design and Renovation Jinchang, Gansu 203

Jinzhong Electric Power Northeast Electric Power Design 
Institute Co., Ltd. New Project of a 110kV Substation in Xiaobai Township, Taigu County Shangzhuang, Taigu 80

Leshan Chengdian Electrical Design Co., Ltd., Zigong Branch New Project of a 110kV Substation in Shuangshi Zigong, Sichuan 81

Liaoning Provincial College of Communications Communication and Road Engineering Design of Wind Power Plant Kaifeng, Henan 81

F MCC Capital Engineering & Research Incorporation Ltd. Castrip® Ultra-thin Strip Project of Shagang Group Zhangjiagang, Jiangsu 119

SR MCC Capital Engineering and Research Incorporation Ltd. Henan Jiyuan Iron & Steel, 80MW High-Temperature Ultrahigh-Pressure 
Gas Power Generation Energy-Saving Renovation Project Jiyuan, Henan 21, 150

MCC TianGong Group Corporation Limited Application of BIM Technology in the R3 Section Project 
of Tianjin Metro Line #6 Tianjin 176

North China Municipal Engineering Design & Research 
Institute Co., Ltd. East Bank Sewage Treatment Plant Project of International Community Xi'an, Shaanxi 329

North China Municipal Engineering Design & Research 
Institute Co., Ltd.

Underground Renovation Project for Sewage Treatment Plant 
in North Foshan City Foshan, Guangdong 330

Northeast Electric Power Design Institute Co., Ltd. of China 
Power Engineering Consulting Group 3D Digital Design of a 1000kV Substation in Ximeng Area Duolun, Inner Mongolia Autonomous 

Region 82

Northern Engineering & Technology Corporation, MCC New Snow Land Tourist Resort Rail Transit Design Zhangjiakou, Hebei 177

POWERCHINA Fujian Electric Power Survey & Design Institute Jimei 500kV Substation Project Xiamen, Fujian 83

W POWERCHINA Hubei Electric Engineering Co., Ltd. Technology Application in Miluo Western 220kV Substation Project Miluo City, Hunan 76

POWERCHINA Hubei Electric Engineering Co., Ltd. Xiandong 220kV Substation Wuhan, Hubei 39

F POWERCHINA ZhongNan Engineering Corporation Limited Application of Digital Platform for Targeted Poverty Alleviation 
in Shibadong Village Xiangxi Autonomous Prefecture, Hunan 185

Qinghai Kexin Electric Power Design Institute Co., Ltd. De Er Wen 110kV Electrical Transmission and Transformation Project Guoluo Tibetan Autonomous Prefecture, 
Qinghai 84

Shandong Xinhui Construction Group Co., Ltd. BIM Technology Application in Coastal Reservoir Project of Agricultural High-
tech Industry Demonstration Zone in Yellow River Delta Dongying, Shandong 296

Shanghai Hangyao Information Technology Co., Ltd. Beijing City Municipal Administrative Area Reality Modeling Project Beijing 208

W Shanghai Investigation, Design & Research Institute Co., Ltd. China Three Gorges New Energy Dalian Zhuanghe III (300MW) 
Offshore Wind Farm Project Dalian, Liaoning 130

Shanghai Investigation, Design & Research Institute Co., Ltd., 
Beijing Urban Construction Group National Alpine Skiing Center Project (Sections I, II) Beijing 112

W Shanghai Investigation, Design & Research Institute Co., Ltd. 
and Yangtze Ecology and Environmental Co., Ltd. Application of Digitalization in Jiujiang Smart Water Management Platform Jiujiang, Jiangxi 92

Shanghai Kanrong Information Technology Development Co., Ltd. Transmission Line Selection in One District Beijing 208

Shenyang Nuodingshan Science and Technology Co., Ltd. Old Road Reconstruction Project in Yingkou City, Liaoning Province Yingkou, Liaoning 254

SR Shenzhen Expressway Engineering Consultant Co., Ltd Yan’gang East Interchange Project Shenzhen, Guandong 24, 255

F Shenzhen Municipal Design & Research Institute Co., Ltd. BIM Design and Application in the Rapid Transformation Project 
of 4th Ring Road and Dahe Road in Zhengzhou Zhengzhou, Henan 47

Shuangyashan Xinda Electric Power Design Co., Ltd. 66kV Substation Project in Zhenxing Shuangyashan, Heilongjiang 85

Soarscape Technology Development (Shanghai) Co., Ltd. Helicopter Oblique 3D Large Area 1:500 High-precision Cadastral Mapping Shantou, Guangdong 210

Soarscape Technology Development (Shanghai) Co., Ltd. Reality 3D Simulation System for Self-driving Cars Shanghai 210
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State Grid Xinjiang Electric Power Company Power Economic 
and Technological Research Institute Changji Motor City 110kV Substation Changji City, Xinjiang Uyghur Autonomous 

Region 86

Technician Scheme Design of Road Management & Maintenance on the Left Bank 
of Taizi River Liaoyang, Liaoning 255

Tianjin Port Engineering Institute Co., Ltd. of CCCC First 
Harbor Engineering Co., Ltd.

Research on the Structural Stability of Offshore Artificial Island 
in Shenzhen-Zhongshan Channel Zhongshan, Guangzhou 114

Valmet Chennai Pvt. Ltd. Ürümqi-Midong Solid and Municipal Waste to Energy CFB Boiler Ürümchi, Xinjiang 153

Wison Offshore & Marine Engineering Co., Ltd. Caribbean FLNG Project Nantong City, Jiangsu 140

Xi'an Newview Technology Co., Ltd. Xixiang-Zhenba Section, Gucheng-Zhenba Line, Shaanxi Provincial Expressway Hanzhong, Shaanxi 258

Xining Xiaguang Electric Power Design Consulting Co., Ltd. Qinghai Xingduo New Construction Project of 110kV Transformer Substation Xining, Qinghai 88

Yongze Construction Engineering Consulting Co., Ltd./Shanghai 
Internet Software Group Arxan International Cultural Exchange Center Arxan, Inner Mongolia Autonomous Region 166

Zhejiang Provincial Institute of Communications Planning, 
Design & Research Co., Ltd.

Application of BIM Technology in Highway Reconstruction and Expansion 
Project Quzhou, Zhejiang 166

Colombia

CNI Ingenieros Consultores SAS40 Structural Analysis and Design of Diagrid Building in Bogota Bogota, Cundinamarca 64

Innovation and Technology Center – ICP/ECOPETROL Metocean Risk Estimation Integrated Platform Supporting Colombian 
Petroleum Company Offshore Operations Piedecuesta, Santander/Piedecuesta 320

Suez Colombia Buenaventura Port Sewerage Master Plan Buenaventura, Valle del Cauca 362

Costa Rica

BAM iinternational Moin Container Terminal Moin, Limon 30

Czech Republic

SUDOP PRAHA a.s. Modernization of the Roudnice nad Labem Railway Station - BIM Project Roudnice nad Labem, Ústí nad Labem Reg. 179

SUDOP PRAHA a.s. Prague - Masaryk Station Prague 179

Democratic Republic of the Congo

W Hatch Sulfuric Acid Plant in the DRC Katanga 118

Denmark

Itinera S.p.A. Køge University Hospital Køge 33

Egypt

PGESCo El Atf Power Plant El Mahmoudia 150

PGESCo Giza North Power Plant Giza 151

Finland

Lehto Group Plc Porsche Center - Espoo Espoo, Uusimaa 36

Tapani Launis Architects Ltd. Finnish National Museum Annex Helsinki Helsinki 73

France

AREP Pedestrian Trafic Study for Paris Nord 2024 Project Paris 224

INNOSEA Offshore Wind Jacket Foundation Design Nantes, Loire-Atlantique 135

SAUR New Saint Flour Water Treatment Plant Saint Flour, Auvergne-Rhône-Alpes 330
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Germany

Architektur DEKRA Test Oval, Klettwitz Klettwitz, Brandenburg 187

Dal Pos Luca DIE BLAUE EISDIELE Bad Kreuznach 65

Ed. Züblin AG Tower at the "Mailänder Platz" in Stuttgart Stuttgart, Baden-Württemberg 105

Linea Effe Arredamenti SNC Di Lucio e Oscar Ferigo Interior Design of an Ice Cream Parlor Germany 69

Pellikaan Bouwbedrijf BV 4D SYNCHRO Implementation at Pellikaan International Construction Sites
Werdohl, Germany; Woodley and Bad 
Homburg, United Kingdom; and Nieuwvliet 
Bad and Kaatsheuvel, Netherlands

38

ProExe di Matteo Canuti Technical Design of Scarabeo Stand for ISH Frankfurt 19 Frankfurt 71

Stadtwerke Görlitz AG Map Mobile, Mobile Information in the Office and in the Field Görlitz, Saxony 86

Greece

Vodafone Greece Automated FttH Network Design Athens, Attica 87

Guyana

RITES Limited Preparation of DPR for Construction of 4 Laning of East Coast (Ogle) 
to East Bank (Diamond) Road Linkage in Georgetown, Guyana Georgetown 250

Haiti

Benchmark Engineering Benchmark – Haiti Haiti 50

Hong Kong

SR Civil Engineering and Development Department, 
Hong Kong SAR Government and AECOM

The Digital Design for the Establishment of the Kwu Tung North, 
New Development Area Hong Kong 23, 94

Digital BIM Limited Reconstruction of A20 Site Hong Kong 240

Dragages-Bouygues Joint Venture and Atkins China Ltd. Tuen Mun - Chek Lap Kok Link - Northern Connection Sub-sea Tunnel Section Hong Kong 104

Global Technology Integrator Limited AMFM & EMPC Hong Kong 320

Global Technology Integrator Limited Housing Electronic Plan Submission System (HePlan) Hong Kong 161

F Golder Associates (Hong Kong) Limited Hong Kong MTR West Island Line Contract 703 – Sheung Wan 
to Sai Ying Pun Tunnels Construction Hong Kong 101

Earth Solutions Limited Explore Nina Fossil from the Concrete Forest Hong Kong 195

Value Mine Technology Limited HY/2014/08 - Central Kowloon Route Hong Kong 165

India

Abyssal Technologies Demountable Flare Derrick Structure Bhatinda, Punjab 264

Accrete Consulting Engineers Pvt. Ltd. Construction of Viaduct and Approach at Level Crossing 30 (R.O.B.) 
at Patna S. Das Sachivalaya Halt Mithapur-Anishabad-Khagaul Road (MDR) Patna, Bihar 232

Accrete Consulting Engineers Pvt. Ltd.
Widening of Two-lane with Paved Shoulder, Ramp Lengths, 
and Loops of Trumpet Interchange at Junction with NH3 in the State 
of Rajasthan/Uttar Pradesh 

Uncha Nagla to Dholpur, Rajasthan 
and Uttar Pradesh 232

AlMass Tronics Material Takeoff and Generation of Isometric Piping and Electrical Drawings 
of Underground Water Network System India 340

AlMass Tronics Fire Fighting System around Escalators Mysore 62

Almondz Global Infra-Consultant Limited
Budhal-Mahore-Gul to NHDL Specifications from Km 0.00 to Km 114.875 
and an Artery from Mahore at Km 57.00 to Km 68.00 in 31 BRTF Area 
under Project Sampark in J&K State

Budhal and Mahore, Jammu and Kashmir 234

Amit Melani & Associates Mangalnath Temple, Ujjain Ujjain, Madhya Pradesh 264
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APL Apollo Tubes Limited Tubular Sculpture Mumbai, Maharashtra 265

Apl Apollo Tubes Limited Foot Over Bridge Delhi to Panipat 49

Asansol Municipal Corporation A.M.R.U.T Asansol, West Bengal 326

Asansol Municipal Corporation Asansol Municipal Corporation Water Project Asansol, West Bengal 326

Ashok Manhar & Associates Prakash Taran Pushkar Bhopal, Madhya Pradesh 266

ATLC Indore Multi-village Rural Water Supply Schemes - Karanpura Makdon, Madhya Pradesh 341

Avijit Ghosh Charukarn Siliguri, West Bengal 267

AXIS Structural Consultants Symbiosis Skill Center Hospital Building Pune, Maharashtra 267

B. S. Structural Innovation Rehabilitation Building Kolkata, West Bengal 268

Balarka Fabricon Spray Dryer Building Bhavnagar, Gujarat 268

Bhagwati Prasad Joshi Staff Quarters Chittorgarh, Rajasthan 269

Ceinsys Tech Ltd. Sewage Master Plan of Jagadalpur Jagdalpur, Chhattisgarh 341

F CISDI Engineering Co., Ltd. Tata Steel TSK Plant No. 2 Blast Furnace Project in India Kalinga Nagar, Orissa 119

City and Industrial Development Corporation (CIDCO) 
of Maharashtra Ltd. Town Planning Scheme (TPS) 2 Naina Panvel, Maharashtra 342

CivilMantra Infracon Pvt. Ltd. Detailed Design Engineering Services for Construction of Access Controlled 
Nagpur-Mumbai Super Communication Expressway Nagpur to Mumbai, Maharashtra 239

Clove Technologies Pvt. Ltd. Advanced Landscape & Development Remodeling Hyderabad, Telangana 191

Clove Technologies Pvt. Ltd. Pune Metro Rail Pune, Maharashtra 174

CSIR – National Environmental Engineering Research Institute Decentralized Shallow Sewerage System – A Cost-effective Design Wardha, Maharashtra 343

Delhi Jal Board Delhi Water Supply Improvement Investment Program – Project 1 
in Wazirabad Water Treatment Plant Command Area New Delhi 344

Delhi Metro Rail Corporation Limited Steel Composite over Railway Tracks at Okhla for Line 8 (Magenta Line) New Delhi 271

Design Metal Sections Pvt. Ltd. Organic Soya Oil Refinery Indore, Madhya Pradesh 271

DTK Hydronet Solutions Bankura Rural Water Supply Project (Phase II) – The Digital Twin in the Making Bankura, West Bengal 344

Electrosteel Castings Limited Digboi Town Water Supply Scheme Digboi, Assam 345

Enginemates Heat Transfer Pvt. Ltd. VPS Top Turnaround Air Cooler for HPCL Mumbai Mumbai, Maharashtra 272

Epitome Consultancy Services Benninger India Textile Machine Manufacturing Unit Pune, Maharashtra 272

Everest Industries Ltd. Hero MotoCorp Ltd. - Manufacturing Plant at Sri City Sri City, Andhra Pradesh 273

First Construction Engineering Limited Company of China 
Construction Third Engineering Bureau India Hengtong Fiber Optic Cable Plant Project Pune, Maharashtra 66

Fives Stein India Projects Pvt. Ltd. Two 450 TPH Slab Reheating Furnace Raigad, Maharashtra 122

G R Infraprojects Limited
Construction of Highway Alignment with Cloverleaf and Trumpet 
Interchanges at Km 31+330 and 59+777 and Associated Structures 
of Delhi Meerut Expressway 

Meerut, Uttar Pradesh 242

G R Infraprojects Limited Two-laning of the Imphal-Moreh Section of NH 39 350.00 Km to 395.68 Km 
in Manipur on EPC Mode Imphal, Manipur 243

Geospatial Technologies, L&T Construction Quantity Estimation Using Drone-based Photogrammetry 
in Keerapakkam Quarry Chennai, Tamil Nadu 199

Globle Pace Gwalior Water Supply Scheme Gwalior, Madhya Pradesh 347
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Godrej & Boyce Mfg. Co., Ltd. Automated Storage and Retrieval System Ahmedabad, Gujarat 274

Government of West Bengal Public Works Department Uttirna Kolkata, West Bengal 275

Green Design & Engineering Services Pvt. Ltd. Rehabilitation for 24/7 Water Supply System within the Walled City 
Area of Surat Surat, Gujarat 347

Indian Technocrat Limited
Construction of Partially Access Controlled Four-lane Elevated Highway 
between Samrala Chowk to Ludhiana Municipal Limit of NH in the State 
of Punjab on Hybrid Annuity Mode

Ludhiana, Punjab 244

Jash Engineering Ltd. Surge Control Using Zero Velocity Valves Indore, Madhya Pradesh 348

JWIL Infra Ltd. Parwan Pressurized Pipe Irrigation Project Phase II Kota, Rajasthan 349

KEI Industries Ltd. Power Cable Lay on Design Support Structure in Hydro Project Darjeeling, West Bengal 277

Kirloskar Pneumatic Company Limited Refrigeration Package for Naptha Isomerization Unit – VRMP Project of HPCL Visakhapatnam, Andhra Pradesh 124

Kirloskar Pneumatic Company Limited Refrigeration Package for Visakh Refinery Modernization Project (VRMP) of HPCL Visakhapatnam, Andhra Pradesh 125

KS Design Residential Complex Chittorgarh, Rajasthan 277

KSR-Design Design of Radial Vessel Platform Sindri, Jharkhand 278

KSR-Design Design of Technological Structure Vadodara, Gujarat 278

Landmark Consultants Scrap Shed for SRJ Peety Steel Pvt. Ltd. Aurangabad, Maharashtra 279

Larsen & Toubro Coal Conveyor Transportation System Odisha 35

Larsen & Toubro 70 MGD Coronation Pillar Plant Delhi 328

Larsen & Toubro 400/220kV gas Insulated Substation at Mylasandra Mylasandra, Karnataka 35

Larsen & Toubro Construction of Sewer Network and STP for Nellore Municipal Corporation Nellore, Andhra Pradesh 350

Larsen & Toubro Dholera SIR, Roads and Services Dholera, Gujarat 350

Larsen & Toubro Integrated Water, Sewer, and Sewage Pumping Station Work Sri Ganganagar, Rajasthan 351

Larsen & Toubro ISP Kalisindh Phase I - Micro Lift Irrigation Project Dewas, Madhya Pradesh 351

Larsen & Toubro Motera Cricket Stadium Ahmedabad, Gujarat 36

Larsen & Toubro Nuapada Rural Water Supply Project Nuapada, Odisha 328

Larsen & Toubro Saidpur Sewerage Scheme, Patna Saidpur, Bihar 352

F Larsen & Toubro Western Dedicated Freight Corridor of India, CTP-14 Integrated 
Package (128 km)

Rewari to Dadri; Haryana Rajasthan, and 
Uttar Pradesh 171

Lexuar School Building Salem, Tamil Nadu 68

LKT Engineering Consultants Limited BRO Project Pushpak Bridge over River Chhimtuipui Hnathial, Mizoram 279

LKT Engineering Consultants Limited Detail Metro Stations on Ghaziabad District Corridor New Delhi 280

LKT Engineering Consultants Limited Pune Railway Station in Corridor 2 (Excluding Viaduct) Pune, Maharashtra 280

M S Structural Consultants Office Building for NTPC-SAIL Power Company (P) Limited, 
Rourkela Power Project Rourkela, Odisha 281

Madhya Pradesh Public Works Department Project  
Implementation Unit (MPPWD PIU) Gurukulam School Building Jabalpur, Madhya Pradesh 281

Maha Metro Rail Corporation Managing Land and Utility across Metro Rail Alignment Track Using 
Integrated GIS and CDE within Pune and Nagpur (Digital Cities) Pune and Nagpur, Maharashtra 96

MicroSharp Software Technologies
Construction of Six-lane Access Controlled Highway Starting from 
Akshardham NH-9 (old NH-24) Junction to EPE Near Khekada 
(Kilometer 0+000 to Kilometer 31+200)

Delhi and Uttar Pradesh 247
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MicroSharp Software Technologies Consultancy Services for a Feasibility Study and Preparation of DPR 
for Total Length 9.000-kilometer Elevated Corridors Lucknow, Uttar Pradesh 247

Multi Decor India Pvt. Ltd. Kinnaur Himachal Pradesh Project Kinnaur, Himachal Pradesh 282

Multicolor Steels (India) Pvt. Ltd. HEG LRD Bhopal, Madhya Pradesh 282

Multicolor Steels (India) Pvt. Ltd. Tata Growth Shop (TGS) Jamshedpur, Jharkhand 283

N.S. Lele & Associates Blessings Mumbai, Maharashtra 283

N.S. Lele & Associates Nav Bahar Mumbai, Maharashtra 284

NJS Engineers India P Limited JICA Assisted Agra Water Supply Project Agra, Uttar Pradesh 355

F NJS Engineers India P Limited JICA Assisted Guwahati Water Supply Project Guwahati, Assam 337

NJS Engineers India P Limited JICA Assisted Pollution Abatement of River Mula Mutha Pune, Maharashtra 355

Oil & Natural Gas Corporation Limited (ONGC), India Optimization of Underwater Inspection of Fixed Jacket Structures Offshore 
of Western Indian Mumbai, Maharashtra 137

Optimum Design Pvt. Ltd. Ajnara Ambrosia Noida, Uttar Pradesh 284

Optimum Design Pvt. Ltd. Saya Gold Avenue Ghaziabad, Uttar Pradesh 285

Pedanekar & Associates Nirmal Hospital at Surat Surat, Gujarat 285

PES University Alignment Modeling of Hyperloop Bangalore and Tumkur, Karnataka 178

Phenix Construction Technologies GIS Substation Building for M/s Sterlite Power Prithla, Haryana 286

Phenix Construction Technologies SMCC - Suzuki Motors (C-Line) (Paint Shop) Becharaji, Gujarat 287

Phenix Construction Technologies Suzuki Motors Gujarat Becharaji, Gujarat 287

Phenix Construction Technologies Takenaka IJL Sanand, Gujarat 288

Phenix Construction Technologies TDS Battery Factory and Warehouse Project Becharaji, Gujarat 288

Phenix Construction Technologies USV Administrative Building Mumbai, Maharashtra 289

Precision Precast Solutions Pvt. Ltd. New Collector Office, Pune Pune, Maharashtra 289

Primerail Infralabs Pvt. Ltd. TieTran ROVE Transit Test Facility Bangalore, Karnataka 178

Prudent Designs Private Limited Industrial Building for Philips Electronics India Pune, Maharashtra 290

RAVI Renewable Energy & Lighting India Pvt. Ltd. Carport Parking at IOCL Guwahati Guwahati, Assam 290

RITES Limited Arch 99-meter Steel Foot Over Bridge Kolkata, West Bengal 56

RITES Limited Construction of 2.7-meter-wide Foot Over Bridge at Tupkadih Station Bokaro, Jharkhand 56

Rodic Consultants Chailoo-Singhpur Vailoo Road & Tunnel Vailoo, Jammu and Kashmir 251

S3M Design Consultants LLP 100 MLD Sewage Treatment Plant Bangalore, Karnataka 292

SAI Consulting Engineers Pvt. Ltd. – A SYSTRA Group 
Company and Larsen & Toubro

Design and Construction of Infrastructure Services for an Activation 
Area in Dholera Special Investment Region Dholera, Gujarat 361

SAI Consulting Engineers Pvt. Ltd. - A SYSTRA Group Company 
and Larsen & Toubro

Design and Construction of Roads for an Activation Area in Dholera Special 
Investment Region Ahmedabad, Gujarat 252

Sardar Vallabhbhai Patel Rastriya Ekta Trust Statue of Unity-Memorial Roof Garden and Main Bridge Kevadiya, Gujarat 292

Saunrachana Strucon Pvt. Ltd. 7.5 MLD Moving Bed Biofilm Reactor-based Sewage Treatment Plant Dhalwala, Uttarakhand 293

Saunrachana Strucon Pvt. Ltd. Sheel Oil & Fats Pvt. Ltd. Gandhidham, Gujarat 293

Saunrachana Strucon Pvt. Ltd. Sports and Cultural Complex (SnCC) Hyderabad, Telangana 294
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Schematic Consultants Shillong International Centre for Performing Arts & Culture (SICPAC) Shillong, Meghalaya 294

SCON Projects Pvt. Ltd. Bhawani Complex Patna, Bihar 295

SCPL Indore High-rise Industrial Shed Dewas, Madhya Pradesh 295

SFC Environmental Technologies Pvt. Ltd. 100 MLD Sewage Treatment Plant at Jaipur Jaipur, Rajasthan 331

SFC Environmental Technologies Pvt. Ltd. 20 MLD Sewage Treatment Plant at Nagpur Nagpur, Maharashtra 331

Shastri Consultants Pvt. Ltd. Indore Soya Packaging Plant Indore, Madhya Pradesh 296

Shilp Consulting Engineers CCEL Headquarters Vadodara, Gujarat 297

Shilp Consulting Engineers Plutone Mall Rourkela, Odisha 297

Shirish Patel & Associates Consultants Pvt. Ltd. Diesel Locomotive Factory at Marhowra, Dist. Saran, Bihar Saran, Bihar 298

Shirish Patel & Associates Consultants Pvt. Ltd.
Metro Viaduct and NHAI Flyover (Double Decker) between Ch. +6650.0 
Meters and -503.88 Meters in North South Corridor of Nagpur Metro 
Rail Project, Nagpur - 6.15 Kilometers

Nagpur, Maharashtra 57

Shree Prefab Steels (P) Ltd. Accord Ceramics Morbi, Gujarat 298

Shree Prefab Steels (P) Ltd. Adani Wilmar - Refinery Factory Shed Kadi, Gujarat 299

Shree Prefab Steels (P) Ltd. Adani Wilmar - Refinery Shed, K.P. Krishnapatnam, Andhra Pradesh 299

Shree Prefab Steels (P) Ltd. Industrial Factory Shed Visakhapatnam, Andhra Pradesh 300

Shree Prefab Steels (P) Ltd. NBCC Office Building Ahmedabad, Gujarat 300

Silicon Engineering Consultants Pvt. Ltd. Fluidic Structure at Robotics Gallery Science City Ahmedabad, Gujarat 301

Skeleton Consultants Pvt. Ltd. Bamboo Research & Training Center - Chandrapur Chandrapur, Maharashtra 302

Skeleton Consultants Pvt. Ltd., Noida/Indore 351-foot-high Lord Shiva Statue at Nathdwara, Rajasthan, India 
(Statue of Belief) Nathdwara, Rajasthan 303

Skymap Global Reality Modeling of Government Offices for Planning a New Floor, 
Existing Solar Panel Inspection, and New Solar Panel Installation Itanagar, Arunachal Pradesh 209

S.M. Consultants Construction of IT Incubation Centre at Infocity, Chandaka, Bhubaneswar Bhubaneswar, Odisha 303

Smith Structures (India) Pvt. Ltd. M/S AG Industries Pvt. Ltd. Halol, Gujarat 304

Srijan Ecological Upliftment Pvt. Ltd. Multi-village Drinking Water Supply Scheme for East Medinipur 
of West Bengal East Medinipur, West Bengal 362

Sterling Engineering Consultancy Services Pvt. Ltd. Auditorium for Mody Institute of Education and Research Laxmangarh, Rajasthan 304

F Sterling Engineering Consultancy Services Pvt. Ltd. Dhirubhai Ambani International Convention & Exhibition Centre Mumbai, Maharashtra 263

Sterling Engineering Consultancy Services Pvt. Ltd. National Salt Satyagraha Memorial Dandi, Gujarat 305

Structus Consulting Jam Sawali Hanuman Mandir Temple Chhindwara, Madhya Pradesh 305

Strukad Consultant Construction of Rail Over Bridge at Western Railway Level Crossing No. 81 Vapi, Gujarat 306

Stucomp Consultants Sumit Artista Kalina, Maharashtra 306

Suez India Coimbatore Water Supply Project Coimbatore, Tamil Nadu 363

Survey of India Going Digital for Mapping, Planning, and Monitoring of the World’s Largest 
Religious Festival - Kumbh Mela, India Prayagraj, Uttar Pradesh 212

Survey of India Large-scale Cadastral Mapping for State of Haryana Karnal, Haryana 212

Tamil Nadu Water Investment Company Limited Chennai Improvement of Water Supply Distribution Network in Smart City ABD 
Area of T. Nagar Chennai Chennai, Tamil Nadu 363

Tata Consulting Engineers Bhopal Water Distribution Network Bhind, Madhya Pradesh 364

 Winner       Finalist       Special Recognition Award Winner



408

Index – Project Location by Country 
Organization Name Project Name Location Page

Tata Consulting Engineers Limited Installation of National Flag at Gandhi Mandap, Sarania Hills Guwahati, Assam 307

Tata Power Company Limited Optimization, Analysis, and Design of 220kV Transmission Line Mumbai, Maharashtra 152

Tata Project’s Limited Secundarabad Ujjain Sewer Under AMRUT Scheme Ujjain, Madhya Pradesh 364

Tata Steel Ltd. Automated Building Design with VBA Jamshedpur, Jharkhand 307

Technique Engineering Services FOB for Mumbai Municipal Corporation Mumbai, Maharashtra 308

Teckkonnect Improvement of Ganesh Ghat (Indore-Khalghat) Indore, Madhya Pradesh 256

Texmaco Rail & Engineering Limited Ballast-less and Ballasted Track for Elevated and Underground Sections 
and Depots of Bangalore Metro Rail Bangalore, Karnataka 181

Vadalkar and Associates Captive Coal Jetty with Unloading Facilities and Pipe Conveyor 
for 2x660 MW Udangudi Supercritical Thermal Power Project Tuticorin, Tamil Nadu 140

Vadalkar and Associates Gokul Cultural Centre, Mumbai Mumbai, Maharashtra 311

Vastustruct Warehouse for M/s Kelvion India Pvt. Ltd. Pune, Maharashtra 311

F Vedanta Limited – Cairn Oil and Gas Flow Assurance Management System Rajasthan, Andhra Pradesh and Gujarat 319

Venu Consultants Pvt. Ltd. Bhubaneswar City Sewerage District-1 Sewerage System Bhubaneswar, Odisha 312

Venu Consultants Pvt. Ltd. Water Treatment Plant & Clear Water Reservoir at TP1 Dholera, Gujarat 312

Voyants Solutions Private Limited Detailed Project Report for Development of Petro Chemical Park 
at Ambalamugal Kochi, Kerala 257

Voyants Solutions Private Limited Preparation of Detailed Project Reports for Sewerage and Stormwater 
Drainage System in Urban Local Bodies of Telangana Package - III Telangana 365

Voyants Solutions Private Limited Preparation of Detailed Project Reports with Detailed Engineering 
and Bid Documents for Drinking Water Supply Projects Guntur and Prakasam, Andhra Pradesh 366

Vyom Consultants Neptune Edge Vadodara, Gujarat 313

Vyom Consultants Neptune Trion Vadodara, Gujarat 313

Vyom Consultants Pulse Processing Plant - Khopoli (500 TPD – World’s Largest Pulse Mill) Khopoli, Maharashtra 314

Zamil Steel Buildings India Pvt. Ltd. Aircraft Manufacturing Unit Nagpur, Maharashtra 314

Zamil Steel Buildings India Pvt. Ltd. ITC Logistics Facility Kapurthala, Punjab 315

Indonesia

PT. FKA Global iForte Java Island Fiber Expansion Jakarta 83

PT. Wijaya Karya (Persero) Tbk BIMA Dual Fuel Gas Engine Power Plant Bima, Nusa Tenggara Barat 152

W PT. Wijaya Karya (Persero) Tbk. Design and Build Harbour Road 2 Project North Jakarta, Jakarta 46

PT. Wijaya Karya (Persero) Tbk. Design and Build of Six-section Flyover Toll Road Project Jakarta 55

PT. Wijaya Karya (Persero) Tbk. Design and Digital Construction of the Padang-Pekanbaru Highways 
Project Section Bankinang-Padang Pekanbaru, Riau 249

PT. Wijaya Karya (Persero) Tbk. Jakarta-Cikampek Selatan II Paket 3 Purwakarta, Jawa Barat 249

PT. Wijaya Karya (Persero) Tbk. Mandiri University Jakarta 72

PT. Wijaya Karya (Persero) Tbk. Sukamahi Dam Project Bogor, West Java 110

Siemens Karish Electrical House (eHouse) Batam, Kepri 41

Ireland

National Paediatric Hospital Development Board National Childrens Hospital Dublin, Leinster 37

 Winner       Finalist       Special Recognition Award Winner



SR

409

Index – Project Location by Country 
Organization Name Project Name Location Page

Italy

Geom Lamberto Vannini - Technical Studio Set Design for "La Sonnambula" Italy and Spain 67

GIGA OpenPlant for Document Creation Milan 123

Infinitydron Alpino Chiesa Valmalenco Survey Chiesa Valmalenco, Sondrio 202

W Italferr S.p.A. AV/AC in Southern Italy: Napoli-Bari Route Napoli-Bari, Campania-Puglia 170

F Italferr S.p.A. The New Polcevera Viaduct Genoa, Liguria 22, 47

Making Stands Tabu Spa Stand for Salone del Mobile 2019 Milan 69

Pad Project Srl M/Y NAUTA AIR 110.19 Fano 70

Rendark TUUM Store Rome Rome 72

Spizuoco - Engineering Firm Stress Analysis for the Compression Station Ravenna, Emilia Romagna 85

Studio Giampaolo Grosso Land Survey of the Former Alassio Cinema Alassio, Savona 164

Japan

Geo Research Institute Simulation of a NATM with Pilot Tunnel and Observational 
Method for Tunneling Gifu 106

Keisoku Research Consultant Co. 3D Gunkanjima Digital Museum Project Nagasaki 204

Kyoshim Giken, Co., Ltd. Design and Analysis for Replacing Fuel Transfer Equipment Kurashiki, Okayama 125

National Institute of Advanced Industrial Science 
and Technology, Human Augmentation Research Center, 
Smart Work IoH Research Team

Indoor Positioning in a Distribution Warehouse Kashiwa, Ibaraki 204

Obayashi Corporation Expressway Renewal Construction Minato, Tokyo 205

RISE Structural Design, Inc. Equipment Piping Support Stand Japan 291

RISE Structural Design, Inc. Seismic Assessment of Piping and Frame Structures in Existing Plants Japan 291

Sougogiken Co., Ltd. Kawachi Temple Historic Park Maintenance Project Higashiosaka, Osaka Prefecture 211

Tomoaki Tanaka Laboratory, Meiji University Minamihara Elementary School Site 3D-capturing Project - Community 
Engagement in Takatsu Eco City Project for Climate Resilience Kawasaki, Kanagawa 213

Kazakhstan

PetroChina Dongbei Chemical Refinery Engineering Co., Ltd. Kazakhstan PKOP Refinery Modernization Petroleum Refining Plant Shymkent, Turkistan Region 286

Lithuania

In axis, UAB Analytical Model of the Olympic Swimming Pool and Health Center Vilnius 276

UAB IT logika – DRONETEAM.lt Balsiai Power Lines Vilnius 213

UAB IT logika – DRONETEAM.lt Divine Mercy 3D Vilnius 214

UAB IT logika – DRONETEAM.lt Monitoring the Nests of Cormorants Juodkrante, Kuršiu Nerija 214

Malaysia

Bina Puri Sdn. Bhd. Phase II, KK Times Square, Sembulan, Kota Kinabalu, Sabah Kota Kinabalu, Sabah 63

ETD Transmission & Distribution Sdn. Bhd. Design Automation of Control Relay Panels for 132/11kV Bukit 
Tengah Substation Bukit Tengah, Penang 121

W Lebuhraya Borneo Utara Sdn. Bhd. Pan Borneo Highway Sarawak 222

Mass Rapid Transport Corporation Sdn. Bhd. The Klang Valley Mass Rapid Transit Sungai 
Buloh-Serdang-Putrajaya Line Kuala Lumpur 176
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MCHTM Inc. Optimized FPSO Topsides Modules Structure Design Kuala Lumpur 136

Minconsult Sdn. Bhd. Detailed Design Consultant for Light Rail Transit Line 3 – Eastern Corridor Selangor 177

W MMC Gamuda KVMRT (T) Sdn. Bhd. Drone Surveying for BIM and GIS Data Capture – Malaysian 
Metro Megaproject Kuala Lumpur 184

F PESTECH International Berhad Digitization of 132/33kV Gas-insulated Switchgear Substation 
at Sibiyu Sarawak Sibiyu, Sarawak 77

Reveron Consulting Sdn. Bhd. Opus International Malaysia Berhad C3 Highway Petaling Jaya, Selangor Darul Ehsan 250

Rohas-Euco Industries Berhad 275kV 34SPSA+36M River Crossing Monopole Pengerang, Johor Darul Takzim 84

Sapura Energy Berhad (E&C) Marginal Facility Wellhead Platform Seri Kembangan, Selangor 139

Sarawak Shell Berhad E6 Offshore Project Schedule Optimization Using 4D Visualization Planning Miri, Sarawak 40

School of Civil Engineering, Universiti Sains Malaysia Time Dependent Behavior of Shotcrete Lining as Primary Support in 
over-stressed Rock of Pahang Selangor Raw Water Transfer Tunnel Project

Karak and Hulu Langat, Pahang and 
Selangor 111

SPARK Architects Arte S George Town, Penang 73

Tenaga Nasional Berhad Digitalization and Standardization of Substation Kuala Lumpur 87

Mexico

Consultoria en Ingenieria Estructural Rocca Review of Water System Design, “Cutzamala” High Pressure Line 
No. 2 Mexico City Cutzamala, Los Berros 327

Corporación Mexicana de Investigación 
de Materiales (COMIMSA)

Reinforcement of Existing Self-supporting Oil Drilling Mast through 
Evolution of Equipment Technology Tabascos 269

Corporación Mexicana de Investigación 
de Materiales (COMIMSA) Structural Review of Oil Drilling Mast Guerrero, Tamaulipas 270

Diplamar Servicios de Ingeniería S.A. de C.V. Launch Analysis of a Substructure to be Installed in an 80-meter Water 
Breakthrough in Sonda de Campeche, Mexico Tlalnepantla 133

Diplamar Servicios de Ingeniería S.A. de C.V. Structural Analysis of the Rack for the 2,000 Ton Capacity Dynamic 
Positioning Embarkation Crane Load Test Ciudad del Carmen, Campeche 133

Escudo del Caribe en Alianza con el Mar Escudo del Caribe en Alianza con el Mar Cancún, Quintana Roo 346

Grupo Constructo S.A. de C.V. Preparation Building Córdoba, Veracruz 275

Ingeniería Estructural Racional Post-seismic Opinions on University Campus Properties in Tabasco Villahermosa, Tabasco 276

Municipal Water and Sanitation Board of Ciudad Juárez Use of Hammer to Increase the Efficiency of the Potable Water Pipeline 
in Ciudad Juárez, Mexico Ciudad Juárez, Chihuahua 353

Sistemas Avanzados y Proyectos Former Convent of San Martín Caballero Huaquechula, Puebla 41

Ultra Ingeniería S.A. de C.V. Adaptation and/or Structural Reinforcement of HDPE Building 
Structural Reinforcement Veracruz, Coatzacoalcos 309

Ultra Ingeniería S.A. de C.V. Dos Bocas Maritime Terminal Industrial Unit Foundations and Structure Paráíso, Tabasco 309

Ultra Ingeniería SA de CV Structural Analysis of Traveling Crane Rail Beam at the Dos Bocas 
Maritime Terminal Paráiso, Tabasco 310

WHY Inc Automation of Antenna Inventory in Telecommunications Towers Mexico City 215

WHY Inc. Beach Modeling to Monitor Changes in Profile and Impact on Sea Turtle 
Nesting Sites Progreso, Yucatán 216

WHY Inc. Modeling Archaeological Artifacts Submerged in Cenotes Mérida, Yucatán 216

WHY Inc. Virtual Catalogue of Specimens of Land-based Chordates in Mexico 
from the National Collection Mexico City 217

Myanmar

Beijing 3D-tech Science & Technology Co., Ltd. Myanmar Mandalay 5000t/d Green Cement Production Line 
and Supporting 9MW Waste Heat Power Generation Project Myanmar 120
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Namibia

PBA Projects Marine Treatment Plant Feasibility Design Namibia 137

Netherlands

Ballast Nedam A24 Blankenburgverbinding Rotterdam, South Holland 30

Count & Cooper Project De Entree, Amsterdam Amsterdam, North Holland 31

Gemeente Utrecht Eigendommenkaart Gemeente Utrecht Utrecht 95

Pellikaan Bouwbedrijf BV 4D SYNCHRO Implementation at Pellikaan International Construction Sites
Werdohl, Germany; Woodley and Bad 
Homburg, United Kingdom; and Nieuwvliet 
Bad and Kaatsheuvel, Netherlands

38

New Zealand

Aurecon SH20B Short-term Improvement Project Auckland, North Island 236

D&H Steel Construction Park Hyatt-Auckland Auckland 65

Nigeria

National Engineering and Technical Company Okan Gas Gathering Compression Platform Debottlenecking Project Lagos 136

Norway

Kruse Smith Entreprenør HVL – Garden of Eden Bergen, Hordaland 34

Niras Project X – 5D Construction with SYNCHRO Rogaland 37

F Sweco Nederland B.V. Bergen Light Rail Norway Bergen, Hordaland 171

Sweco Norway E39 Mandal - Lyngdal Øst Mandal and Lyngdal, Vest-Agder 97

Pakistan

F CCCC Water Transportation Consultants (WTC) Co., Ltd. SAPT Automatic Container Yard and Housing Project in Pakistan Karachi, Sindh 20, 93

Peru

Tenova India Pvt. Ltd. Thickener Generation Using OpenSTAAD Module Moquegua, Mariscal Nieto 308

Philippines

Maynilad Water Services Real-time Hydraulic Model Simulation of Water Distribution System Using 
WaterGEMS SCADA Connect Simulator Manila, Metro Manila 352

National Mapping and Resource Information Authority Proposed 3D Modeling of Tributaries for the Manila Bay Rehabilitation Project Taguig and Pateros, Metro Manila 205

F Siemens Energy Inc., Gas and Power Siemens APM for Power Plants Batangas City, Batangas 319

Uttamenergy Ltd. Boiler Supporting Structure for 6-megawatt Power Plant Surallah 310

Poland

3Deling Digital UNESCO – St. Leonard's Church Lipnica Murowana, Lesser Poland 186

Energoprojekt-Katowice SA Executive Design of the Pipelines for the Hydrogen Generator Cooling System Stalowa Wola, Podkarpackie 149

ILK Solutions Factory 4D Wrocław, Lower Silesia 202
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Portugal

SR Águas do Porto, EM H2PORTO Technological Platform for the Integrated Management 
of the Urban Water Cycle Porto 25, 339

Município de Arouca Pedestrian Suspension Bridge over the Paiva River Arouca 54

Saint-Gobain Design of a Refractory Industrial Furnace Santa Iria de Azoia, Lisbon 126

Russia

Design Institute Soyuzkhimpromproekt Increasing the Production Capacity of Thermoelastoplasts (TEP-100) Voronezh 160

Exinco LLC Upgrading Offsite Utility Networks for Pharmaceutical Enterprises Staraya Kupavna, Moscow 196

GBU MosTransProject AIS ITMS – The Basis for Unmanned Vehicles Moscow 94

JSC Geo-Nadir Reconstruction of Nizhnekamsk Oil Refinery’s Safety System Nizhnekamsk, Republic of Tatarstan 203

JSC Institute Hydroproject Design and Survey Work for Construction of the Verkhne-Balkarskaya HEP Verkhnyaya Balkaria, Kabardino-Balkaria 
Republic 149

OOO Uraldorproekt Automatic Recognition of Road Infrastructure and Creation of Road Passports Chelyabinsk 248

PJSC NLMK CC No. 2. Reconstruction of the Set of Converters Nos. 2 and 3 Lipetsk 38

Volgogradnefteproekt LLC Technical Modeling of the Offshore Ice-resistant Complex of the 
Filanovsky Oil Field Astrakhan 43

Vzglyad LLC ElecTraCop Moscow 227

Saudi Arabia

F Ala Abdulhadi & Khalifa Hawas Consulting Engineering 
Company (AHCEC) for Madinah Development Authority (MDA) Reality Modeling For Madinah Al-Munawarah Madinah Al-Munawarah, Madinah 185

Khatib & Alami Al-Wajeed Water Master Plan Al-Wajeed, Tathleeth and Bisha, Asir Region 349

Wood PLC Wood Capital Projects Global Digital Execution Saudi Arabia 165

Singapore

F AECOM Singapore Pte. Ltd. and Keppel Infrastructure 
Holdings Pte. Ltd. Keppel Marina East Desalination Plant Singapore 325

W Arup Singapore Pte. Ltd. Tanjong Pagar Mixed Development Singapore 100

W Jacobs Engineering Group and Singapore’s National Water 
Agency, PUB Tuas Water Reclamation Plant Singapore 324

Kiso-Jiban Singapore Pte. Ltd. Marina Bay Station Singapore 109

Mott MacDonald Changi Water Reclamation Plant Phase 2 Singapore 329

Stream Environment Sdn. Bhd. Intelligent Design of Automated Waste Management for Singapore 
General Hospital Singapore 332

Slovakia

Dopravoprojekt, a.s. D4R7 Project Bratislava 160

South Africa

Hangzhou Boiler Software South Africa Side-blown Furnace Waste Heat Boiler Palabora 124

iGlobe Group Fine Ash Dam 5 – 3D Visualization by Unmanned Vehicles Secunda, Mpumalanga 201

iGlobe Group Siemens 3D Facility Management Johannesburg, Gauteng 67

iGlobe Group Tower Management System Pretoria, Gauteng 201
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South Korea

Asia Aero Survey Co., Ltd. Installation and Use of 3D Archiving for the Baekje History Areas Gongju, Chungcheongnam 188

BasisSoft Project to Create a Retaining Wall Structure Using Foundation Earth and Sand Seoul 102

C&B Information Technology Road Facility Management Using 3D Model Gwangju, Gyeonggi 188

F China Ocean Engineering Shanghai Company (COES) Sewol Ferry Wreck Recovery in One Piece Offshore Mokpo, Yellow Sea, Gwangju 131

Dino 3D Scanning and Measurement Services for Dinosaur Sculptures Goseong, Gyeongsangnam 192

Drone ID Automated Drone Flight in the Jeonju Redevelopment Zone and 3D Modelling Jeonju, Jeollabuk 192

Drone ID Digital Detailing of Busan Gamcheon Culture Village 
through Automated Drone Flight Busan 193

Drone ID Goseong Fire Disaster Area Recovery Supported by Automated Drone Flight Goseong, Gangwon 193

Drone ID Inspection of Cultural Assets Using Drone and Deep Running – 
Gungnamji Pond Buyeo 194

Drone ID Installation of a 3D Model for Bridge Safety Check Using Automated Drones Seoul 194

Finetech Reverse Engineering of Pipe Fitting Layout Pyeongtaek, Gyeonggi 197

Finetech Semiconductor Main Equipment Reverse Engineering Pyeongtaek, Gyeonggi 197

Geoint Co., Ltd. Construction of an Accurate 3D Map of the Ground Using Automated 
Drone Flight Cheongju, Chungcheongbuk 198

GS Engineering & Construction Co., Ltd. Maritime Disposal Site Numerical Analysis Project Seoul 106

GS Engineering & Construction Co., Ltd. Numerical Analysis Automation Project for Permanent Drainage Method Incheon, Gyeonggi 107

Hyundai Engineering Co., Ltd. Adjacent Ground Excavation Numerical Analysis Project Seoul 107

Hyundai Engineering & Construction Godeok Bridge Seoul 53

Hyundai Heavy Industries Co., Ltd. Harbor Pier Numerical Analysis Project Ulsan 108

Jinyoung Consultants Co., Ltd. Project Evaluating Pile Foundation Stability during Train Vibration Seoul 108

Samsung Electronics Press Equipment Reverse Engineering Gwangju, Jeollanam 207

SEBO MEC Cooling Tower Reverse Engineering Seoul 207

Seoyoung Engineering Naebu Expressway (Wolgok IC) Structural Improvement, Draft 
and Final Design Seoul 253

University of Science and Technology Wave Micropile Development Project Daejeon 114

University of Seoul Drone Using Non-reference Point Ground Displacement Detection Cheongju, Chungcheongbuk 215

Yeongdeok County Office 3D Map Creation for Development Plan Yeongdeok, Gyeongsangbuk 217

Yooshin Engineering Corporation Saemangeum New Harbour Seawall Construction Gunsan, Jeollabuk 141

Zentech Engineering Co., Ltd. Mega-Calibre Monopile Erect System Design Buan, Jeollanam 141

Zentech Engineering Co., Ltd. Offshore Wind Jacket Design through Combined Load Analysis Buan, Jeollanam 142

Zentech Engineering Co., Ltd. Steel Bridge Transportation and Safety Examination During World Cup 
Bridge Construction Seoul 142

Spain

Arup Madrid Iberdrola Parking Campus Executive Project San Agustín de Guadalix, Madrid 235

Dragados S.A. Calçada Lateral a la C-31 Sentit Barcelona del PK 212+650 AL 213+800 
(Phase 1) Badalona and Barcelona, Catalonia 241
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Geom Lamberto Vannini - Technical Studio Set Design for "La Sonnambula" Italy and Spain 67

Ona Arquitectes Housing Project for 10 Apartments Barcelona, Catalonia 70

Sri Lanka

Ceywater Consultants Pvt. Ltd. Deduru Oya Water Supply Project Kurunegala, North Western Province 342

National Water Supply and Drainage Board Ja Ela - Ekala Wastewater Disposal Project Ja-Ela, Western Province 353

National Water Supply and Drainage Board Jaffna City Sewerage Project Jaffna, Northern Province 354

National Water Supply and Drainage Board Sanitation and Hygiene Initiative for Towns (SHIFT-1) in South West Sri Lanka Negombo, Western Province 354

Puritas (Private) Limited Greater Matale Water Supply Scheme Sri Lanka Matale, Central Province 357

UTE Setapi Ellipse Anamaduwa Pipeline Network Model of Anamaduwa Intergrated Water Supply Project Anamaduwa, North Western Province 365

Sweden

Gothenburg City 3D City Model for Public Participation Gothenburg 96

iCRC Sweden Civils Storskogen Street Design Uppsala 244

Taiwan

Acmepoint Energy Services Passenger Clearance Center at Hualien Harbor Hualien 186

CECI Engineering Consultants, Inc., Taiwan Taiwan Provincial Highway 1 New Motor Lane Construction for Extension 
and Diversion Changhua 189

CHS Photographic Geological Phenomena through UAV Gaoxing, Taichung 190

Department of Civil Engineering, National Taipei University of 
Technology Civil Engineering Coexists with Limited Nature Taipei City 191

Fenghua Engineering Consulting Co., Ltd. Commissioned Engineering Design and Technical Supervision Services for 
New Taipei City DF230 Potential Debris Flow Torrent Control Phase II Project Taipei City 196

GEOSAT Aerospace & Technology Inc. Building Information Modeling and 3D Film Production Service of Kaohsiung 
Circular LRT Phase II Kaohsiung 199

Quareative Co. Ltd New Project of Danjiang Bridge New Taipei City 55

Raito Engineering Corp., Ltd. Taiwan 19A Xinhua Outer Ring Road Project Tainan 206

Sinotech Disaster Prevention Technology Research Center The Life of Cliff Edge Taipei 209

Strong Engineering Consulting Co., Ltd. – 
Aerial Survey Department Aerial View of Dabajian and Xiaobajian Mountains Miaoli and Hsinchu 211

Taiwan BIM Technology Turnkey Project of Ankeng Light Rail Transit New Taipei City 180

Xie Sheng Engineering Consultants Ltd. Commissioned Engineering Design and Technical Supervision Services 
for Pifeng Bridge Reconstruction Project in Dongshi District Taichung City 57

Tanzania

Intercontinental Consultant and Technocrats Pvt. Ltd.
Consultancy Services for a Feasibility Study, Environmental, and Social Impact 
Assessment to Upgrade the Kolandoto – Lalago – Mwanhuzi – Oldean B 
Junction Road to Bitumen Standard, Tanzania 

Kolandoto, Shinyanga 245

Turkey

ATAC Engineering, Consultancy Construction, Mining lndustry 
and Trading Limited Company Yusufeli Dam Roads Survey and Project Consulting Service Procurement Work Yusufeli, Artvin 236

Dogus Construction and Trade Inc. Istanbul Golden Horn Tramline Construction and Electromechanical Works Istanbul 175

Dolsar Engineering Inc. Co. Mersin-13 District Border State Highway Project Silifke, Mersin 241
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Grid International, Inc. The Yavuz Sultan Selim Bridge Istanbul 52

Sweco Turkey Halkali-Kapikule Railway Line Project Istanbul and Edirne 180

United Arab Emirates

Al Ain City Municipality Replacement of Traditional Ductile Iron Curb Gullies with Composite Curb 
Gullies in Storm Water Network Al Ain 339

Al Futtaim Logistics Project Ensemble Dubai and Kizad, Dubai and Abu Dhabi 233

F ALEC Engineering and Contracting L.L.C. One Za'abeel Dubai 29

Aryatech Engineering Consultants FZE Helideck to Control Room Walkway United Arab Emirates 265

Aryatech Engineering Consultants FZE Shaker House Modification Analysis Dubai 266

Bauer Spezialtiefbau GmbH Unsymmetrical Twin Shaft Retention System for Deep Stormwater Terminal 
Pumping Station in Dubai Dubai 102

Bilfinger Tebodin Middle East Ltd. Requalification of Existing Offshore Platforms Abu Dhabi 132

BIM & Engineering Department of Arabtec Construction Al Ain Hospital Al Ain 31

CDM Smith Inc. Improvement of Dubai-Al Ain Road (Contract 1) Dubai 237

ExpoLink 2020 Route 2020 Dubai 32

Jacobs Engineering MBR-Dubai Hills Estate Dubai 348

Parsons International Limited Abu Dhabi Municipality Innovation Park & Lab Abu Dhabi 163

Parsons International Limited PRFD 509/15 Storm Water Drainage for Al Reef Residential Area Abu Dhabi 356

Parsons International Limited Project Management Consultancy Two – Interchange to Link 
East-West Baniyas Abu Dhabi 248

Parsons International Limited Sheikh Zayed Street Improvement Between Sea Palace Interchange and IP 36 Abu Dhabi 54

Parsons International Limited Storm Water Drainage for Abu Dhabi International Airport Abu Dhabi 356

Sharjah Road and Transportation Authority Khorfakkan Road R1000 Sharjah 254

Silicon Engineering Consultants Pvt. Ltd. Four-story Event Structure for Sweetwater at Dubai Dubai 301

TAV Construction Dubai Opera Il Primo and the Address Residences Dubai Opera Dubai 42

United Kingdom

Arcadis From 0 to 60 with a Global CDE in 18 Months Atlanta, United States; London, United 
Kingdom; and Sydney, Australia 158

W Balfour Beatty, Morgan Sindall, BAM Nuttall Joint Venture Thames Tideway Tunnel London 336

Costain Skanska Joint Venture with Mott MacDonald HS2 Enabling Works (South) - Vent Shaft and LU Substation London 159

F CVB JV (Costain, VINCI Construction Grands Projets 
and Bachy Soletanche Joint Venture) Thames Tideway East London 29

Fabbri Group Italia The Quarters – Swiss Cottage London 66

Freeform Battersea Phase 3 London 32

High Speed Two Building HS2: True-scale Rail Design and Construction London, Birmingham, Manchester, and 
Leeds 175

Kier Major Projects Norton Folgate London 34

F Mott MacDonald/SYSTRA Working 
with Balfour Beatty/VINCI Joint Venture High Speed Two Sectors N1 and N2 Main Works Civil Contract Birmingham, Country North Sectors 19, 157

Network Rail Waterloo and South West Upgrade – Waterloo Station Passenger Modeling London 226
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Index – Project Location by Country 
Organization Name Project Name Location Page

Pipetech Engineering Solution Pvt. Ltd. London Bridge Station London 71

Pellikaan Bouwbedrijf BV 4D SYNCHRO Implementation at Pellikaan International Construction Sites
Werdohl, Germany; Woodley and Bad 
Homburg, United Kingdom; Nieuwvliet Bad 
and Kaatsheuvel, Netherlands

38

SCS Railways (Joint Venture) High Speed Two - Phase 1 (Area South) Main Works London 40

Stantec A Common Data Environment Using Bentley ProjectWise CONNECT Edition United Kingdom 164

Stantec Barston STW Barston 332

F Transport for London Stratford Station – Maximizing Capacity through the Use of 
LEGION SpaceWorks London 223

W WSP WSP Delivers Optimized Design for Complex Basement under Iconic 
Admiralty Arch London 262

United States

AECOM NE 203rd St. Intersection Improvements Miami, Florida 233

Alabama Department of Transportation Mobile River Bridge Mobile, Alabama 48

F Anil Verma Associates, Inc. Regional Connector Transit Corridor Los Angeles, California 101

Arcadis From 0 to 60 with a Global CDE in 18 Months Atlanta, United States; London, United 
Kingdom; Sydney, Australia 158

BCC Engineering, Inc. SR 694 (Gandy Boulevard) Design Build – I-275 to East of 4th Street Tampa, Florida 50

BG Engineering Group, LLC BRO-763-0.65 Brown County, Ohio 51

Borton-Lawson South Valley Parkway Nanticoke, Pennsylvania 237

Burns & McDonnell General Arrangement Generator Houston, Texas 78

Christopher B. Burke Engineering, Ltd. Bentley’s Reality Modeling Brings Home the Kane County Win for Christopher 
B. Burke Engineering Kane County, Illinois 189

Christopher B. Burke Engineering, Ltd. Christopher B. Burke Engineering, Ltd. Delivers $650K in Savings to Kane 
County Using Bentley Innovations Kane County, Illinois 239

Christopher B. Burke Engineering Rock Island Metra Station New Lenox, Illinois 190

David Evans and Associates, Inc. US-95, JCT SH-53 IC, UPRR Bridge, Garwood Road and Frontage Roads Garwood, Idaho 240

DCI Engineers Ball Park Village (Park 12) San Diego, California 270

E.L. Robinson Engineering Corridor H Design Build: Kerens to US 219 Connector Randolph and Tucker Counties, 
West Virginia 242

Engineering Systems Inc. Proof-of-Concept for Commercial Building Progression Aurora, Illinois 195

W Foth Infrastructure & Environment, LLC Foth Transforms, Connects, and Revitalizes Cedar Falls, Iowa Corridor Cedar Falls, Iowa 230

HNTB HNTB Accelerates Digital Project Delivery Using 
ProjectWise CONNECT Edition Kansas City, Missouri 162

F Houston Waterworks Team (a Joint Venture of Jacobs 
Engineering Group, Inc. and CDM Constructors, Inc.) Northeast Water Purification Plant Expansion Houston, Texas 325

MA Engineering Consultants NCDOT U-0071 Durham East End Connector Durham, North Carolina 246

Maryland Department of Transportation State 
Highway Administration

Maryland One Multi-jurisdiction Oversize / Overweight Permitting, 
Routing and Bridge Analysis System Hanover, Maryland 225

Mesa Integrated Solutions I-10 Connect Project El Paso El Paso, Texas 246

Mississippi Department of Transportation ProjectWise Administration through Automation Jackson, Mississippi 163

Moretrench, A Hayward Baker Company Ground Freezing for Launching Shaft, Bergen Point WWTP West Babylon, New York 109
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W Mortenson | Clark, a Joint Venture Chase Center  and Warriors Mixed-use Office and Retail Development San Francisco, California 28

Mott MacDonald Parallel Thimble Shoal Tunnel Chesapeake Bay, Virginia 110

Pacific Gas and Electric Company Construction Sequencing for Brownfield Substations Fresno, California 82

Pennoni Winter Haven South Central Park and Streetscaping Improvements Winter Haven, Florida 206

Pinnacle Engineering, Inc. Magalodon Project (South Timbalier 311 "A") Louisiana 138

Robins & Morton Duke Raleigh Hospital South Pavilion Raleigh, North Carolina 39

Rodriguez Transportation Group Corp. US 290 and SH 71 Austin, Texas 251

RS&H First Coast Expressway Jacksonville, Florida 252

F Sargent & Lundy Modernization of Big Bend Power Station in Tampa Florida Apollo Beach, Florida 147

Schnabel Engineering Canton Lake Dam North Wet Well Excavation Canton, Oklahoma 111

W South Carolina Department of Transportation Seamless Information Sharing and Integration across Multiple 
Platforms Using ProjectWise Columbia, South Carolina 156

Dow Chemical Company Project X 121

Traffic Planning and Design, Inc. SR 0061, Section 14M Corridor Improvement Project Frackville to St. Clair, Pennsylvania 256

Turner Construction Company High-rise Commercial Tower New York, New York 43

Walter P Moore State Loop 255 – New Construction, Reconstruction, and Realignment Harvard, Texas 257

Whitman, Requardt & Associates, LLP (WRA) East Riverfront Transportation Improvement Project Richmond, Virginia 258

Y.S. Mantri & Associates, LLC Cooper Road and Elliot Road Widening Gilbert, Arizona 259

Zephyr UAS, Inc. Davidson Hump Yard Mapping & Modeling Fort Worth, Texas 218

Vietnam

Center for Environmental Fluid Dynamics – VNU 
University of Science

Modernization Evaluation of the Marine Hydromet Condition and Environment 
in the Sea and Coastal Zone with High Resolution Serving for Sustainable 
Marine Resource Exploitation and Disaster Risk Reduction 

Hanoi 103

Phu Quoc Petroleum Operating Company Block B – O Mon Gas Pipeline Project O Mon, Can Tho 138

Power Engineering Consulting Joint Stock Company 4 (PECC4) Ami Khánh Hòa Solar Power Plant Câm Lám, Khanh Hòa 150
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Index – Alphabetical by Category 
Organization Name Project Name Page

Going Digital: Advancements in 4D Construction Modeling

F ALEC Engineering and Contracting L.L.C. One Za'abeel 29

Ballast Nedam A24 Blankenburgverbinding 30

BAM International Moin Container Terminal 30

BIM & Engineering Department of Arabtec Construction Al Ain Hospital 31

Count & Cooper Project De Entree, Amsterdam 31

F CVB JV (Costain, VINCI Construction Grands Projets and Bachy Soletanche 
Joint Venture) Thames Tideway East 29

ExpoLink 2020 Route 2020 32

Freeform Battersea Phase 3 32

Hatch Global Adoption of SYNCHRO 4D at Hatch 33

Itinera S.p.A. Køge University Hospital 33

Kier Major Projects Norton Folgate 34

Kruse Smith Entreprenør HVL – Garden of Eden 34

Larsen & Toubro 400/220kV Gas Insulated Substation at Mylasandra 35

Larsen & Toubro Coal Conveyor Transportation System 35

Larsen & Toubro Motera Cricket Stadium 36

Lehto Group Plc Porsche Center - Espoo 36

W Mortenson | Clark, a Joint Venture Chase Center  and Warriors Mixed-use Office and Retail Development 28

National Paediatric Hospital Development Board National Childrens Hospital 37

Niras Project X – 5D Construction with SYNCHRO 37

Pellikaan Bouwbedrijf BV 4D SYNCHRO Implementation at Pellikaan International Construction Sites 38

PJSC NLMK CC No. 2. Reconstruction of the Set of Converters Nos. 2 and 3 38

POWERCHINA Hubei Electric Engineering Corporation Limited Xiandong 220kV Substation 39

Robins & Morton Duke Raleigh Hospital South Pavilion 39

Sarawak Shell Berhad E6 Offshore Project Schedule Optimization Using 4D Visualization Planning 40

SCS Railways (Joint Venture) High Speed Two - Phase 1 (Area South) Main Works 40

Siemens Karish Electrical House (eHouse) 41

Sistemas Avanzados y Proyectos Former Convent of San Martín Caballero 41

TAV Construction Dubai Opera Il Primo and the Address Residences Dubai Opera 42

Tools Gerenciamento e Engenharia 4D Tools Platform 42

Turner Construction Company High-rise Commercial Tower 43

Volgogradnefteproekt LLC Technical Modeling of the Offshore ice-Resistant Complex of the Filanovsky Oil Field 43
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Going Digital: Advancements in Bridges

ACT - Advanced Construction Technology Health Structure Monitoring 48

Alabama Department of Transportation Mobile River Bridge 48

Apl Apollo Tubes Limited Foot Over Bridge 49

Architectural Design & Research Institute 
of Zhejiang University Co., Ltd. Reconstruction Project of Chengnan Bridge in Haiyan County 49

BCC Engineering, Inc. SR 694 (Gandy Boulevard) Design Build – I-275 to East of 4th Street 50

Benchmark Engineering Benchmark – Haiti 50

BG Engineering Group, LLC BRO-763-0.65 51

BIM Center of Shaanxi Huashan Road and Bridge Group Co., Ltd. The Expressway Renovation Project of Zhuhong Road (North Second Ring Road – Beltway) 51

Grid International, Inc. The Yavuz Sultan Selim Bridge 52

Guangzhou No. 1 Municipal Engineering Co., Ltd. General Contracting for Construction of Nan-Da (Nancun-Dashi) Trunk Line (Interchange at Panyu Avenue Joint) 52

Hunan Provincial Communications Planning, 
Survey & Design Institute Co., Ltd.

Complex Bridge Construction Application Study Based on BIM Technology – Application of BIM Technology 
to Xiangtan Zhaohua Bridge 53

Hyundai Engineering & Construction Godeok Bridge 53

F Italferr S.p.A. The New Polcevera Viaduct 22, 47

Município de Arouca Pedestrian Suspension Bridge over the Paiva River 54

Parsons International Limited Sheikh Zayed Street Improvement Between Sea Palace Interchange and IP 36 54

W PT. Wijaya Karya (Persero) Tbk. Design and Build Harbour Road 2 Project 46

PT. Wijaya Karya (Persero) Tbk. Design and Build of Six-section Flyover Toll Road Project 55

Quareative Co. Ltd New Project of Danjiang Bridge 55

RITES Limited Arch 99-meter Steel Foot Over Bridge 56

RITES Limited Construction of 2.7-meter-wide Foot Over Bridge at Tupkadih Station 56

F Shenzhen Municipal Design & Research Institute Co., Ltd. BIM Design and Application in the Rapid Transformation Project of 4th Ring Road and Dahe Road in Zhengzhou 47

Shirish Patel & Associates Consultants Pvt. Ltd. Metro Viaduct and NHAI Flyover (Double Decker) between Ch. +6650.0 Meters and -503.88 Meters in North 
South Corridor of Nagpur Metro Rail Project, Nagpur - 6.15 Kilometers 57

Xie Sheng Engineering Consultants Ltd. Commissioned Engineering Design and Technical Supervision Services for Pifeng Bridge Reconstruction Project 
in Dongshi District 57

Going Digital: Advancements in Buildings and Campuses

AlMass Tronics Fire Fighting System around Escalators 62

Baosteel Engineering & Technology Group Corporation Digital 3D Design of Zhanjiang Circular Economy Project of Baosteel 62

Beijing Zhongcheng Huijian Engineering Management Group Co., Ltd. CQC Modeling and Quantity Calculating Project of Xuchang East Railway Station of Zhengzhou Airport 
to Xuchang Municipal Regional Railway 63

Bina Puri Sdn. Bhd. Phase II, KK Times Square, Sembulan, Kota Kinabalu, Sabah 63

China Architecture Design and Research Group Pedestrian Simulation Consultation of Beijing Fengtai Railway Hub 64

CNI Ingenieros Consultores SAS Structural Analysis and Design of Diagrid Building in Bogota 64

D&H Steel Construction Park Hyatt-Auckland 65

Dal Pos Luca DIE BLAUE EISDIELE 65
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Fabbri Group Italia The Quarters – Swiss Cottage 66

First Construction Engineering Limited Company of China Construction 
Third Engineering Bureau India Hengtong Fiber Optic Cable Plant Project 66

Geom Lamberto Vannini - Technical Studio Set Design for "La Sonnambula" 67

F Heilongjiang Construction High-Tech Capital Group Co., Ltd. Digital Application in Heilongjiang Construction Industry Modernization Demonstration Park 18, 61

iGlobe Group Siemens 3D Facility Management 67

Inner Mongolia Technical College of Construction BIM Reality Design Project for the Teaching Building Phase III of Inner Mongolia Teaching College of Construction 68

F Johnson Pilton Walker 6 & 8 Parramatta Square 61

Lexuar School Building 68

Linea Effe Arredamenti SNC Di Lucio e Oscar Ferigo Interior Design of an Ice Cream Parlor 69

Making Stands Tabu Spa Stand for Salone del Mobile 2019 69

Ona Arquitectes Housing Project for 10 Apartments 70

Pad Project Srl M/Y NAUTA AIR 110.19 70

Pipetech Engineering Solution Pvt. Ltd. London Bridge Station 71

ProExe di Matteo Canuti Technical Design of Scarabeo Stand for ISH Frankfurt 19 71

PT. Wijaya Karya (Persero) Tbk. Mandiri University 72

Rendark TUUM Store Rome 72

SPARK Architects Arte S 73

Tapani Launis Architects Ltd. Finnish National Museum Annex Helsinki 73

W Voyants Solutions Private Limited Detailed Design, Tendering and Project Management Services for Establishment of 12 IT/Hi-Tech Parks 
in Bangladesh 60

Going Digital: Advancements in Communications and Utilities

Burns & McDonnell General Arrangement Generator 78

East China Electric Power Design Institute Co., Ltd. of China Power 
Engineering Consulting Group 220kV Ruanqiao Substation in Chizhou 78

Harbin Aiderui Electric Power Design Co., Ltd. 66kV Substation Project in Tieli Industrial Park 79

F Hebei Huizhi Electric Power Engineering Design Co., Ltd. Longquan 220kV Substation 77

Jiangxi Northeast Electric Power Design Institute Co., Ltd. New Project of a 35kV Substation in Datangbu 79

Jiangxi Tengda Electric Power Design Institute Co., Ltd. Expansion Project of No. 2 Main Transformer of Wenshan 500kV Substation 80

Jinzhong Electric Power Northeast Electric Power Design Institute Co., Ltd. New Project of a 110kV Substation in Xiaobai Township, Taigu County 80

Leshan Chengdian Electrical Design Co., Ltd., Zigong Branch New Project of a 110kV Substation in Shuangshi 81

Liaoning Provincial College of Communications Communication and Road Engineering Design of Wind Power Plant 81

Northeast Electric Power Design Institute Co., Ltd. of China Power 
Engineering Consulting Group 3D Digital Design of a 1000kV Substation in Ximeng Area 82

Pacific Gas and Electric Company Construction Sequencing for Brownfield Substations 82

F PESTECH International Berhad Digitization of 132/33kV Gas-insulated Switchgear Substation at Sibiyu Sarawak 77

POWERCHINA Fujian Electric Power Survey & Design Institute Jimei 500kV Substation Project 83
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W POWERCHINA Hubei Electric Engineering Co., Ltd. Technology Application in Miluo Western 220kV Substation Project 76

PT. FKA Global iForte Java Island Fiber Expansion 83

Qinghai Kexin Electric Power Design Institute Co., Ltd. De Er Wen 110kV Electrical Transmission and Transformation Project 84

Rohas-Euco Industries Berhad 275kV 34SPSA+36M River Crossing Monopole 84

Shuangyashan Xinda Electric Power Design Co., Ltd. 66kV Substation Project in Zhenxing 85

Spizuoco - Engineering Firm Stress Analysis for the Compression Station 85

Stadtwerke Görlitz AG Map Mobile, Mobile Information in the Office and in the Field 86

State Grid Xinjiang Electric Power Company Power Economic 
and Technological Research Institute Changji Motor City 110kV Substation 86

Tenaga Nasional Berhad Digitalization and Standardization of Substation 87

Vodafone Greece Automated FttH Network Design 87

Xining Xiaguang Electric Power Design Consulting Co., Ltd. Qinghai Xingduo New Construction Project of 110kV Transformer Substation 88

Going Digital: Advancements in Digital Cities

F CCCC Water Transportation Consultants (WTC) Co., Ltd. SAPT Automatic Container Yard and Housing Project in Pakistan 20, 93

F Chengdu Municipal Engineering Design and Research Institute; 
Chengdu Institute of Survey & Investigation Application of BIM+GIS in Municipal Reconstruction in Shanbanqiao Area of Chengdu 93

SR Civil Engineering and Development Department, 
Hong Kong SAR Government and AECOM The Digital Design for the Establishment of the Kwu Tung North, New Development Area 23, 94

GBU MosTransProject AIS ITMS – The Basis for Unmanned Vehicles 94

Gemeente Utrecht Eigendommenkaart Gemeente Utrecht 95

GeoCentreGroup LLC Informational Virtual Model of the China-Belarus Industrial Park "Great Stone" 95

Gothenburg City 3D City Model for Public Participation 96

Maha Metro Rail Corporation Managing Land and Utility across Metro Rail Alignment Track Using Integrated GIS and CDE within Pune 
and Nagpur (Digital Cities) 96

Secretaria Municipal de Planejamento da Prefeitura Municipal de Teresina Smart City - Implementing BIM as a digital transformation agent in the city hall of Teresina (PMT), Brazil 97

W Shanghai Investigation, Design & Research Institute Co., Ltd. 
and Yangtze Ecology and Environmental Co., Ltd. Application of Digitalization in Jiujiang Smart Water Management Platform 92

Sweco Norway E39 Mandal - Lyngdal Øst 97

Going Digital: Advancements in Geotechnical Engineering

F Anil Verma Associates, Inc. Regional Connector Transit Corridor 101

W Arup Singapore Pte. Ltd. Tanjong Pagar Mixed Development 100

BasisSoft Project to Create a Retaining Wall Structure Using Foundation Earth and Sand 102

Bauer Spezialtiefbau GmbH Unsymmetrical Twin Shaft Retention System for Deep Stormwater Terminal Pumping Station in Dubai 102

CCCC Highway Consultants Co., Ltd., CCCC Highway Bridges National 
Engineering Research Center, Ltd. Super Project of Underwater Immersed Tunnel in Guangdong-Hong Kong-Macao Greater Bay Area 103

Center for Environmental Fluid Dynamics – VNU University of Science Modernization Evaluation of the Marine Hydromet Condition and Environment in the Sea and Coastal Zone 
with High Resolution Serving for Sustainable Marine Resource Exploitation and Disaster Risk Reduction 103

China Railway Liuyuan Group Co., Ltd. Application of PLAXIS in Urban Rail Transit Engineering 104

Dragages-Bouygues Joint Venture and Atkins China Ltd. Tuen Mun - Chek Lap Kok Link - Northern Connection Sub-sea Tunnel Section 104

East China Architectural Design & Research Institute Co., Ltd., Shanghai 
Underground Space & Engineering Design Institute Foundation Pit Project of Shanghai International Financial Center 105
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Ed. Züblin AG Tower at the "Mailänder Platz" in Stuttgart 105

Geo Research Institute Simulation of a NATM with Pilot Tunnel and Observational Method for Tunneling 106

F Golder Associates (Hong Kong) Limited Hong Kong MTR West Island Line Contract 703 – Sheung Wan to Sai Ying Pun Tunnels Construction 101

GS Engineering & Construction Co., Ltd. Maritime Disposal Site Numerical Analysis Project 106

GS Engineering & Construction Co., Ltd. Numerical Analysis Automation Project for Permanent Drainage Method 107

Hyundai Engineering Co., Ltd. Adjacent Ground Excavation Numerical Analysis Project 107

Hyundai Heavy Industries Co., Ltd. Harbor Pier Numerical Analysis Project 108

Jinyoung Consultants Co., Ltd. Project Evaluating Pile Foundation Stability during Train Vibration 108

Kiso-Jiban Singapore Pte. Ltd. Marina Bay Station 109

Moretrench, A Hayward Baker Company Ground Freezing for Launching Shaft, Bergen Point WWTP 109

Mott MacDonald Parallel Thimble Shoal Tunnel 110

PT. Wijaya Karya (Persero) Tbk. Sukamahi Dam Project 110

Schnabel Engineering Canton Lake Dam North Wet Well Excavation 111

School of Civil Engineering, Universiti Sains Malaysia Time Dependent Behavior of Shotcrete Lining as Primary Support in Over-stressed Rock of Pahang Selangor 
Raw Water Transfer Tunnel Project 111

Shanghai Investigation, Design & Research Institute Co., Ltd., Beijing 
Urban Construction Group National Alpine Skiing Center Project (Sections I, II) 112

Terratek Ltd. Design of Deep Excavation for Flash Flood Control 112

Terratek Ltd./Enel GreenPower PLAXIS 3D Analysis of Wind Turbine Foundations at Delfina Wind Park 113

Terratek Ltd./Vale S.A. Carajás Railway Duplication 113

Tianjin Port Engineering Institute Co., Ltd. of CCCC First Harbor 
Engineering Co., Ltd. Research on the Structural Stability of Offshore Artificial Island in Shenzhen-Zhongshan Channel 114

University of Science and Technology Wave Micropile Development Project 114

Going Digital: Advancements in Manufacturing

Beijing 3D-tech Science & Technology Co., Ltd. BPRT Unit Design of No. 1 and No. 3 Blast Furnaces of Shaanxi Lueyang Iron and Steel Co., Ltd. 120

Beijing 3D-tech Science & Technology Co., Ltd. Myanmar Mandalay 5000t/d Green Cement Production Line and Supporting 9MW Waste Heat Power 
Generation Project 120

F CISDI Engineering Co., Ltd. Tata Steel TSK Plant No. 2 Blast Furnace Project in India 119

Dow Chemical Company Project X 121

ETD Transmission & Distribution Sdn. Bhd. Design Automation of Control Relay Panels for 132/11kV Bukit Tengah Substation 121

Fives Stein India Projects Pvt. Ltd. Two 450 TPH Slab Reheating Furnace 122

GEA Equipamentos e Soluções LTDA Expansion of the Heineken Plant 122

GIGA OpenPlant for Document Creation 123

Hangzhou Boiler Software Changshan Kerun-owned Power Plant Project 123

Hangzhou Boiler Software South Africa Side-blown Furnace Waste Heat Boiler 124

W Hatch Sulfuric Acid Plant in the DRC 118

Kirloskar Pneumatic Company Limited Refrigeration Package for Naptha Isomerization Unit – VRMP Project of HPCL 124

Kirloskar Pneumatic Company Limited Refrigeration Package for Visakh Refinery Modernization Project (VRMP) of HPCL 125
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Kyoshim Giken, Co., Ltd. Design and Analysis for Replacing Fuel Transfer Equipment 125

F MCC Capital Engineering & Research Incorporation Ltd. Castrip® Ultra-thin Strip Project of Shagang Group 119

Saint-Gobain Design of a Refractory Industrial Furnace 126

Unipar Carbocloro Improvements to Catholyte Membrane Piping Systems 126

Going Digital: Advancements in Mining and Offshore Engineering

Bilfinger Tebodin Middle East Ltd. Requalification of Existing Offshore Platforms 132

China Energy Engineering Group Guangdong Electric Power Design 
Institute Co., Ltd. Offshore Wind Power Project Group of Guangdong Province 132

F China Ocean Engineering Shanghai Company (COES) Sewol Ferry Wreck Recovery in One Piece 131

Diplamar Servicios de Ingeniería S.A. de C.V. Launch Analysis of a Substructure to be Installed in an 80-meter Water Breakthrough in Sonda de 
Campeche, Mexico 133

Diplamar Servicios de Ingeniería S.A. de C.V. Structural Analysis of the Rack for the 2,000 Ton Capacity Dynamic Positioning Embarkation Crane Load Test 133

F Engenium Iron Ore Magnetic Separator Plant 131

Goldwind Science & Technology Co., Ltd. Zhuanghe (300MW) Offshore Wind Plant Project 134

Hilong Petroleum Offshore Engineering Co., Ltd. Bangladesh Installation of Single Point Mooring (SPM) with Double Pipeline Project 134

Huadian Heavy Industries Co., Ltd. Three Gorges New Energy’s Foundation and Installation of the First Batch of Wind Turbines for the 300MW 
Offshore Wind Power Project in Shapa Town 135

INNOSEA Offshore Wind Jacket Foundation Design 135

MCHTM Inc. Optimized FPSO Topsides Modules Structure Design 136

National Engineering and Technical Company Okan Gas Gathering Compression Platform Debottlenecking Project 136

Oil & Natural Gas Corporation Limited (ONGC), India Optimization of Underwater Inspection of Fixed Jacket Structures Offshore of Western Indian 137

PBA Projects Marine Treatment Plant Feasibility Design 137

Phu Quoc Petroleum Operating Company Block B – O Mon Gas Pipeline Project 138

Pinnacle Engineering, Inc. Magalodon Project (South Timbalier 311 "A") 138

Progen Projetos e Gerenciamento S/A Catalogue of Materials 139

Sapura Energy Berhad (E&C) Marginal Facility Wellhead Platform 139

W Shanghai Investigation, Design & Research Institute Co., Ltd. China Three Gorges New Energy Dalian Zhuanghe III (300MW) Offshore Wind Farm Project 130

Vadalkar and Associates Captive Coal Jetty with Unloading Facilities and Pipe Conveyor for 2x660 MW Udangudi Supercritical 
Thermal Power Project 140

Wison Offshore & Marine Engineering Co., Ltd. Caribbean FLNG Project 140

Yooshin Engineering Corporation Saemangeum New Harbour Seawall Construction 141

Zentech Engineering Co., Ltd. Mega-Calibre Monopile Erect System Design 141

Zentech Engineering Co., Ltd. Offshore Wind Jacket Design through Combined Load Analysis 142

Zentech Engineering Co., Ltd. Steel Bridge Transportation and Safety Examination During World Cup Bridge Construction 142

Going Digital: Advancements in Power Generation

Beijing 3D-tech Science & Technology Co., Ltd. China Resources Power Caofeidian Power Plant Phase II 2×1000MW Ultra Supercritical Coal-fired Power 
Unit Project 148

F China Nuclear Industry 24 Construction Co., Ltd. Shandong Haiyang Nuclear Power Plant 147
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Copel - Companhia Paranaense de Energia Use of Digital Twins in the Preparation of Safety Plans for Copel's Dams 148

Energoprojekt-Katowice SA Executive Design of the Pipelines for the Hydrogen Generator Cooling System 149

W Hunan Hydro & Power Design Institute Hanjiang Yakou Shipping Hub Engineering Project 146

JSC Institute Hydroproject Design and Survey Work for Construction of the Verkhne-Balkarskaya HEP 149

SR MCC Capital Engineering & Research Incorporation Ltd. Henan Jiyuan Iron & Steel, 80MW High-Temperature Ultrahigh-Pressure Gas Power Generation 
Energy-Saving Renovation Project 21, 150

PGESCo El Atf Power Plant 150

PGESCo Giza North Power Plant 151

Power Engineering Consulting Joint Stock Company 4 (PECC4) Ami Khánh Hòa Solar Power Plant 151

PT. Wijaya Karya (Persero) Tbk. BIMA Dual Fuel Gas Engine Power Plant 152

F Sargent & Lundy Modernization of Big Bend Power Station in Tampa, Florida 147

Tata Power Company Limited Optimization, Analysis, and Design of 220kV Transmission Line 152

Valmet Chennai Pvt. Ltd. Ürümqi-Midong Solid and Municipal Waste to Energy CFB Boiler 153

Going Digital: Advancements in Project Delivery

Arcadis From 0 to 60 with a Global CDE in 18 Months 158

China Huanqiu Contracting & Engineering Co., Ltd. Beijing Branch Indirect Coal Liquefaction Project of Shenhua Ningxia Coal Industry Group Involving 4 Million Tons/Year 158

City of Brampton City of Brampton Uses ProjectWise CONNECT Edition to Accelerate Digital Project Delivery 159

Costain Skanska Joint Venture with Mott MacDonald HS2 Enabling Works (South) - Vent Shaft and LU Substation 159

Design Institute Soyuzkhimpromproekt Increasing the Production Capacity of Thermoelastoplasts (TEP-100) 160

Dopravoprojekt, a.s. D4R7 Project 160

F GHD Enterprise Automation to Create a CDE for Every Project 157

Global Technology Integrator Limited Housing Electronic Plan Submission System (HePlan) 161

Guiyang Aluminum Magnesium Design & Research Institute Co., Ltd. Aluminum Oxide Project of Guangxi Huasheng New Material Co., Ltd. 161

Hatch Vaudreuil 2022 – Phase 1 162

HNTB HNTB Accelerates Digital Project Delivery Using ProjectWise CONNECT Edition 162

Mississippi Department of Transportation ProjectWise Administration through Automation 163

F Mott MacDonald/SYSTRA Working with Balfour Beatty/VINCI Joint 
Venture High Speed Two Sectors N1 and N2 Main Works Civil Contract 19, 157

Parsons International Limited Abu Dhabi Municipality Innovation Park & Lab 163

W South Carolina Department of Transportation Seamless Information Sharing and Integration across Multiple Platforms Using ProjectWise 156

Stantec A Common Data Environment Using Bentley ProjectWise CONNECT Edition 164

Studio Giampaolo Grosso Land Survey of the Former Alassio Cinema 164

Value Mine Technology Limited HY/2014/08 - Central Kowloon Route 165

Wood PLC Wood Capital Projects Global Digital Execution 165

Yongze Construction Engineering Consulting Co., Ltd./Shanghai Internet 
Software Group Arxan International Cultural Exchange Center 166

Zhejiang Provincial Institute of Communications Planning Design & 
Research Co., Ltd. Application of BIM Technology in Highway Reconstruction and Expansion Project 166
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Going Digital: Advancements in Rail and Transit

Architectural Design and Research Institute of Guangdong Province Qingdao Metro Line 1 172

Beijing Urban Construction Design and Development Group Co., Ltd. Civil Engineering of Intercity Rail Transit from Nanjing to Jurong in Jiangsu Province 172

Beijing Zhongcheng Huijian Engineering Management Group Co., Ltd. BIM Integrated Management Project of Zhengzhou Airport to Xuchang Municipal Regional Railway Project 
of Xuchang City 173

China Railway Fifth Survey and Design Institute Group Co., Ltd. Application of BIM Technology in Design Stage of XuYan High-speed Railway 173

China Railway First Survey and Design Institute Group Co., Ltd. Reality Modeling Project for Line Selection in Sichuan-Tibet Railway 174

Clove Technologies Pvt. Ltd. Pune Metro Rail 174

Dogus Construction and Trade Inc. Istanbul Golden Horn Tramline Construction and Electromechanical Works 175

High Speed Two Building HS2: True-scale Rail Design and Construction 175

W Italferr S.p.A. AV/AC in Southern Italy: Napoli-Bari Route 170

F Larsen & Toubro Western Dedicated Freight Corridor of India, CTP-14 Integrated Package (128 km) 171

Mass Rapid Transport Corporation Sdn. Bhd. The Klang Valley Mass Rapid Transit Sungai Buloh-Serdang-Putrajaya Line 176

MCC TianGong Group Corporation Limited Application of BIM Technology in the R3 Section Project of Tianjin Metro Line #6 176

Minconsult Sdn. Bhd. Detailed Design Consultant for Light Rail Transit Line 3 – Eastern Corridor 177

Northern Engineering & Technology Corporation, MCC New Snow Land Tourist Resort Rail Transit Design 177

PES University Alignment Modeling of Hyperloop 178

Primerail Infralabs Pvt. Ltd. TieTran ROVE Transit Test Facility 178

SUDOP PRAHA a.s. Modernization of the Roudnice nad Labem Railway Station – BIM Project 179

SUDOP PRAHA a.s. Prague - Masaryk Station 179

F Sweco Nederland B.V. Bergen Light Rail Norway 171

Sweco Turkey Halkali-Kapikule Railway Line Project 180

Taiwan BIM Technology Turnkey Project of Ankeng Light Rail Transit 180

Texmaco Rail & Engineering Limited Ballast-less and Ballasted Track for Elevated and Underground Sections and Depots of Bangalore Metro Rail 181

Going Digital: Advancements in Reality Modeling

3Deling Digital UNESCO – St. Leonard's Church 186

Acmepoint Energy Services Passenger Clearance Center at Hualien Harbor 186

F Ala Abdulhadi & Khalifa Hawas Consulting Engineering Company (AHCEC) 
for Madinah Development Authority (MDA) Reality Modeling for Madinah Al-Munawarah 185

Arcadis Armadale Road/Northlake Road Bridge Tender 187

Architektur DEKRA Test Oval, Klettwitz 187

Asia Aero Survey Co., Ltd. Installation and Use of 3D Archiving for the Baekje History Areas 188

C&B Information Technology Road Facility Management Using 3D Model 188

CECI Engineering Consultants, Inc., Taiwan Taiwan Provincial Highway 1 New Motor Lane Construction for Extension and Diversion 189

Christopher B. Burke Engineering, Ltd. Bentley’s Reality Modeling Brings Home the Kane County Win for Christopher B. Burke Engineering 189

Christopher B. Burke Engineering, Ltd. Rock Island Metra Station 190
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CHS Photographic Geological Phenomena through UAV 190

Clove Technologies Pvt. Ltd. Advanced Landscape & Development Remodeling 191

Department of Civil Engineering, National Taipei University of Technology Civil Engineering Coexists with Limited Nature 191

Dino 3D Scanning and Measurement Services for Dinosaur Sculptures 192

Drone ID Automated Drone Flight in the Jeonju Redevelopment Zone and 3D Modelling 192

Drone ID Digital Detailing of Busan Gamcheon Culture Village through Automated Drone Flight 193

Drone ID Goseong Fire Disaster Area Recovery Supported by Automated Drone Flight 193

Drone ID Installation of a 3D Model for Bridge Safety Check Using Automated Drones 194

Drone ID Inspection of Cultural Assets Using Drone and Deep Running – Gungnamji Pond 194

Earth Solutions Limited Explore Nina Fossil from the Concrete Forest 195

Engineering Systems Inc. Proof-of-Concept for Commercial Building Progression 195

Exinco LLC Upgrading Offsite Utility Networks for Pharmaceutical Enterprises 196

Fenghua Engineering Consulting Co., Ltd. Commissioned Engineering Design and Technical Supervision Services for New Taipei City DF230 Potential 
Debris Flow Torrent Control Phase II Project 196

Finetech Reverse Engineering of Pipe Fitting Layout 197

Finetech Semiconductor Main Equipment Reverse Engineering 197

First Construction Co., Ltd. of China Construction Third 
Engineering Bureau No. 207 National Highway 198

Geoint Co., Ltd. Construction of an Accurate 3D Map of the Ground Using Automated Drone Flight 198

GEOSAT Aerospace & Technology Inc. Building Information Modeling and 3D Film Production Service of Kaohsiung Circular LRT Phase II 199

Geospatial Technologies, L&T Construction Quantity Estimation Using Drone-based Photogrammetry in Keerapakkam Quarry 199

Guangdong Hydropower Planning & Design Institute Application of Point Cloud and Reality Hybrid Modeling in a Large Hydropower Station Reconstruction Project 200

Hatch ERA Ranger Mine Closure 200

iGlobe Group Fine Ash Dam 5 – 3D Visualization by Unmanned Vehicles 201

iGlobe Group Tower Management System 201

ILK Solutions Factory 4D 202

Infinitydron Alpino Chiesa Valmalenco Survey 202

Jinchang Urban and Rural Planning and Research Institute Baye Hospital Design and Renovation 203

JSC Geo-Nadir Reconstruction of Nizhnekamsk Oil Refinery’s Safety System 203

Keisoku Research Consultant Co. 3D Gunkanjima Digital Museum Project 204

W MMC Gamuda KVMRT (T) Sdn. Bhd. Drone Surveying for BIM and GIS Data Capture – Malaysian Metro Megaproject 184

National Institute of Advanced Industrial Science and Technology, 
Human Augmentation Research Center, Smart Work IoH Research Team Indoor Positioning in a Distribution Warehouse 204

National Mapping and Resource Information Authority Proposed 3D Modeling of Tributaries for the Manila Bay Rehabilitation Project 205

Obayashi Corporation Expressway Renewal Construction 205

Pennoni Winter Haven South Central Park and Streetscaping Improvements 206
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F POWERCHINA ZhongNan Engineering Corporation Limited Application of Digital Platform for Targeted Poverty Alleviation in Shibadong Village 185

Raito Engineering Corp., Ltd. Taiwan 19A Xinhua Outer Ring Road Project 206

Samsung Electronics Press Equipment Reverse Engineering 207

SEBO MEC Cooling Tower Reverse Engineering 207

Shanghai Hangyao Information Technology Co., Ltd. Beijing City Municipal Administrative Area Reality Modeling Project 208

Shanghai Kanrong Information Technology Development Co., Ltd. Transmission Line Selection in One District 208

Sinotech Disaster Prevention Technology Research Center The Life of Cliff Edge 209

Skymap Global Reality Modeling of Government Offices for Planning a New Floor, Existing Solar Panel Inspection, 
and New Solar Panel Installation 209

Soarscape Technology Development (Shanghai) Co., Ltd. Helicopter Oblique 3D Large Area 1:500 High-precision Cadastral Mapping 210

Soarscape Technology Development (Shanghai) Co., Ltd. Reality 3D Simulation System for Self-driving Cars 210

Sougogiken Co., Ltd. Kawachi Temple Historic Park Maintenance Project 211

Strong Engineering Consulting Co., Ltd. – Aerial Survey Department Aerial View of Dabajian and Xiaobajian Mountains 211

Survey of India Going Digital for Mapping, Planning, and Monitoring of World’s Largest Religious Festival - Kumbh Mela, India 212

Survey of India Large-scale Cadastral Mapping for State of Haryana 212

Tomoaki Tanaka Laboratory, Meiji University Minamihara Elementary School Site 3D-capturing Project - Community Engagement in Takatsu Eco City 
Project for Climate Resilience 213

UAB IT logika – DRONETEAM.lt Balsiai Power Lines 213

UAB IT logika – DRONETEAM.lt Divine Mercy 3D 214

UAB IT logika – DRONETEAM.lt Monitoring the Nests of Cormorants 214

University of Seoul Drone Using Non-reference Point Ground Displacement Detection 215

WHY Inc. Automation of Antenna Inventory in Telecommunications Towers 215

WHY Inc. Beach Modeling to Monitor Changes in Profile and Impact on Sea Turtle Nesting Sites 216

WHY Inc. Modeling Archaeological Artifacts Submerged in Cenotes 216

WHY Inc. Virtual Catalogue of Specimens of Land-based Chordates in Mexico from the National Collection 217

Yeongdeok County Office 3D Map Creation for Development Plan 217

Zephyr UAS, Inc. Davidson Hump Yard Mapping & Modeling 218

Going Digital: Advancements in Road and Rail Asset Performance

AREP Pedestrian Trafic Study for Paris Nord 2024 Project 224

Companhia Paulista de Trens Metropolitanos LEGION Analyses Passenger Flow for the 2014 FIFA World Cup 224

Companhia Paulista de Trens Metropolitanos Passenger Flow Study at 22 CPTM Train Stations 225

W Lebuhraya Borneo Utara Sdn. Bhd. Pan Borneo Highway 222

F Main Roads Western Australia Trafficmap Release Two 223

Maryland Department of Transportation State Highway Administration Maryland One Multi-jurisdiction Oversize / Overweight Permitting, Routing and Bridge Analysis System 225

Network Rail Waterloo and South West Upgrade – Waterloo Station Passenger Modeling 226
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Roads and Maritime Services, NSW, Australia Measuring Road Network Performance to Support Asset Performance Strategies 226

F Transport for London Stratford Station – Maximizing Capacity through the Use of LEGION SpaceWorks 223

Vzglyad LLC ElecTraCop 227

Going Digital: Advancements in Roads and Highways

Accrete Consulting Engineers Pvt. Ltd. Construction of Viaduct and Approach at Level Crossing 30 (R.O.B.) at Patna S. Das Sachivalaya Halt 
Mithapur-Anishabad-Khagaul Road (MDR) 232

Accrete Consulting Engineers Pvt. Ltd. Widening of Two-lane with Paved Shoulder, Ramp Lengths, and Loops of Trumpet Interchange at Junction 
with NH3 in the State of Rajasthan/Uttar Pradesh 232

AECOM NE 203rd St. Intersection Improvements 233

Al Futtaim Logistics Project Ensemble 233

Almondz Global Infra-Consultant Limited Budhal-Mahore-Gul to NHDL Specifications from Km 0.00 to Km 114.875 and an Artery from Mahore 
at Km 57.00 to Km 68.00 in 31 BRTF Area under Project Sampark in J&K State 234

Anhui Transport Consulting & Design Institute Section between Hefei and Zongyang of the National Highway from Dezhou to Shangrao 234

Arcadis M12 Motorway Concept Design 235

Arup Madrid Iberdrola Parking Campus Executive Project 235

ATAC Engineering, Consultancy Construction, Mining lndustry and Trading 
Limited Company Yusufeli Dam Roads Survey and Project Consulting Service Procurement Work 236

Aurecon SH20B Short-term Improvement Project 236

Borton-Lawson South Valley Parkway 237

F CCCC First Highway Consultants Company Limited Application of BIM Design on the Expansion of JiHe Expressway 231

CDM Smith Inc. Improvement of Dubai-Al Ain Road (Contract 1) 237

Changchun Jianye Group, Co., Ltd. Renmin Street Exit Reconstruction Project of Fusong-Changchun Expressway (Eight-lane Reconstruction 
of Yingchengzi-Changchun Section of Fushuang Expressway) 238

China Highway Engineering Consultants Corporation Shouwang-Hongshan Section of G7611 Duyun-Shangri-La Expressway 238

F Chongqing Communications Planning Survey & Design Institute; Guizhou 
Communications Construction Group Co., Ltd. Integrated Application of BIM in Meitan-Shiqian Expressway 231

Christopher B. Burke Engineering, Ltd. Christopher B. Burke Engineering, Ltd. Delivers $650K in Savings to Kane County Using Bentley Innovations 239

CivilMantra Infracon Pvt. Ltd. Detailed Design Engineering Services for Construction of Access Controlled Nagpur-Mumbai Super 
Communication Expressway 239

David Evans and Associates, Inc. US-95, JCT SH-53 IC, UPRR Bridge, Garwood Road and Frontage Roads 240

Digital BIM Limited Reconstruction of A20 Site 240

Dolsar Engineering Inc. Co. Mersin-13 District Border State Highway Project 241

Dragados S.A. Calçada Lateral a la C-31 Sentit Barcelona del PK 212+650 AL 213+800 (Phase 1) 241

E.L. Robinson Engineering Corridor H Design Build: Kerens to US 219 Connector 242

W Foth Infrastructure & Environment, LLC Foth Transforms, Connects, and Revitalizes Cedar Falls, Iowa Corridor 230

G R Infraprojects Limited Construction of Highway Alignment with Cloverleaf and Trumpet Interchanges at Km 31+330 and 59+777 
and Associated Structures of Delhi Meerut Expressway 242

G R Infraprojects Limited Two-laning of the Imphal-Moreh Section of NH 39 350.00 Km to 395.68 Km in Manipur on EPC Mode 243

Guangxi Communications Design Group, Co., Ltd. Expressway from Du'an to Bama 243

iCRC Sweden Civils Storskogen Street Design 244

Indian Technocrat Limited Construction of Partially Access Controlled Four-lane Elevated Highway between Samrala Chowk to Ludhiana 
Municipal Limit of NH in the State of Punjab on Hybrid Annuity Mode 244
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Intercontinental Consultant and Technocrats Pvt. Ltd. Consultancy Services for a Feasibility Study, Environmental, and Social Impact Assessment to Upgrade 
the Kolandoto – Lalago – Mwanhuzi – Oldean B Junction Road to Bitumen Standard, Tanzania 245

Jilin Traffic Planning and Design Institute Dapu Chahiye-Yandangshan Section Expressway – Jiapigou Interchange 245

MA Engineering Consultants NCDOT U-0071 Durham East End Connector 246

Mesa Integrated Solutions I-10 Connector Project El Paso 246

MicroSharp Software Technologies Construction of Six-lane Access Controlled Highway Starting from Akshardham NH-9 (Old NH-24) Junction 
to EPE Near Khekada (Kilometer 0+000 to Kilometer 31+200) 247

MicroSharp Software Technologies Consultancy Services for a Feasibility Study and Preparation of DPR for Total Length 9.000-kilometer 
Elevated Corridors 247

OOO Uraldorproekt Automatic Recognition of Road Infrastructure and Creation of Road Passports 248

Parsons International Limited Project Management Consultancy Two – Interchange to Link East-West Baniyas 248

PT. Wijaya Karya (Persero) Tbk. Design and Digital Construction of the Padang-Pekanbaru Highways Project Section Bankinang-Padang 249

PT. Wijaya Karya (Persero) Tbk. Jakarta-Cikampek Selatan II Paket 3 249

Reveron Consulting Sdn. Bhd. Opus International Malaysia Berhad C3 Highway 250

RITES Limited Preparation of DPR for Construction of 4 Laning of East Coast (Ogle) to East Bank (Diamond) Road Linkage 
in Georgetown, Guyana 250

Rodic Consultants Chailoo-Singhpur Vailoo Road & Tunnel 251

Rodriguez Transportation Group Corp. US 290 and SH 71 251

RS&H First Coast Expressway 252

SAI Consulting Engineers Pvt. Ltd. - A SYSTRA Group Company and Larsen 
& Toubro Design and Construction of Roads for an Activation Area in Dholera Special Investment Region 252

SCET-TUNISIE Study of the Third Algiers Ring Road 253

Seoyoung Engineering Naebu Expressway (Wolgok IC) Structural Improvement, Draft and Final Design 253

Sharjah Road and Transportation Authority Khorfakkan Road R1000 254

Shenyang Nuodingshan Science and Technology Co., Ltd. Old Road Reconstruction Project in Yingkou City, Liaoning Province 254

SR Shenzhen Expressway Engineering Consultant Co., Ltd Yan’gang East Interchange Project 24, 255

Technician Scheme Design of Road Management & Maintenance on the Left Bank of Taizi River 255

Teckkonnect Improvement of Ganesh Ghat (Indore-Khalghat) 256

Traffic Planning and Design, Inc. SR 0061, Section 14M Corridor Improvement Project 256

Voyants Solutions Private Limited Detailed Project Report for Development of Petro Chemical Park at Ambalamugal 257

Walter P Moore State Loop 255 – New Construction, Reconstruction, and Realignment 257

Whitman, Requardt & Associates, LLP (WRA) East Riverfront Transportation Improvement Project 258

Xi'an Newview Technology Co., Ltd. Xixiang-Zhenba Section, Gucheng-Zhenba Line, Shaanxi Provincial Expressway 258

Y.S. Mantri & Associates, LLC Cooper Road and Elliot Road Widening 259

Going Digital: Advancements in Structural Engineering

Abyssal Technologies Demountable Flare Derrick Structure 264

Amit Melani & Associates Mangalnath Temple, Ujjain 264

APL Apollo Tubes Limited Tubular Sculpture 265

Aryatech Engineering Consultants FZE Helideck to Control Room Walkway 266
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Aryatech Engineering Consultants FZE Shaker House Modification Analysis 265

Ashok Manhar & Associates Prakash Taran Pushkar 266

Avijit Ghosh Charukarn 267

AXIS Structural Consultants Symbiosis Skill Center Hospital Building 267

B. S. Structural Innovation Rehabilitation Building 268

Balarka Fabricon Spray Dryer Building 268

Bhagwati Prasad Joshi Staff Quarters 269

Corporación Mexicana de Investigación de Materiales (COMIMSA) Reinforcement of Existing Self-supporting Oil Drilling Mast through Evolution of Equipment Technology 269

Corporación Mexicana de Investigación de Materiales (COMIMSA) Structural Review of Oil Drilling Mast 270

DCI Engineers Ball Park Village (Park 12) 270

Delhi Metro Rail Corporation Limited Steel Composite over Railway Tracks at Okhla for Line 8 (Magenta Line) 271

Design Metal Sections Pvt. Ltd. Organic Soya Oil Refinery 271

Enginemates Heat Transfer Pvt. Ltd. VPS Top Turnaround Air Cooler for HPCL Mumbai 272

Epitome Consultancy Services Benninger India Textile Machine Manufacturing Unit 272

Everest Industries Ltd. Hero MotoCorp Ltd. - Manufacturing Plant at Sri City 273

FG Consultoria Empresarial 100% BIM Structural Design of Rio de Janeiro Residence 273

F FG Consultoria Empresarial New Patrimonium Headquarters Done 100% in BIM Structural Design 263

FG Consultoria Empresarial UMA Building with Structural Design 100% Created in BIM 274

Godrej & Boyce Mfg. Co., Ltd. Automated Storage and Retrieval System 274

Government of West Bengal Public Works Department Uttirna 275

Grupo Constructo S.A. de C.V. Preparation Building 275

In axis, UAB Analytical Model of the Olympic Swimming Pool and Health Center 276

Ingeniería Estructural Racional Post-seismic Opinions on University Campus Properties in Tabasco 276

KEI Industries Ltd. Power Cable Lay on Design Support Structure in Hydro Project 277

KS Design Residential Complex 277

KSR-Design Design of Radial Vessel Platform 278

KSR-Design Design of Technological Structure 278

Landmark Consultants Scrap Shed for SRJ Peety Steel Pvt. Ltd. 279

LKT Engineering Consultants Limited BRO Project Pushpak Bridge over River Chhimtuipui 279

LKT Engineering Consultants Limited Detail Metro Stations on Ghaziabad District Corridor 280

LKT Engineering Consultants Limited Pune Railway Station in Corridor 2 (Excluding Viaduct) 280

M S Structural Consultants Office Building for NTPC-SAIL Power Company (P) Limited, Rourkela Power Project 281

Madhya Pradesh Public Works Department Project Implementation Unit 
(MPPWD PIU) Gurukulam School Building 281

Multi Decor India Pvt. Ltd. Kinnaur Himachal Pradesh Project 282

 Winner       Finalist       Special Recognition Award Winner



431

Index – Alphabetical by Category 
Organization Name Project Name Page

Multicolor Steels (India) Pvt. Ltd. HEG LRD 282

Multicolor Steels (India) Pvt. Ltd. Tata Growth Shop (TGS) 283

N.S. Lele & Associates Blessings 283

N.S. Lele & Associates Nav Bahar 284

Optimum Design Pvt. Ltd. Ajnara Ambrosia 284

Optimum Design Pvt. Ltd. Saya Gold Avenue 285

Pedanekar & Associates Nirmal Hospital at Surat 285

PetroChina Dongbei Chemical Refinery Engineering Co., Ltd. Kazakhstan PKOP Refinery Modernization Petroleum Refining Plant 286

Phenix Construction Technologies GIS Substation Building for M/s Sterlite Power 286

Phenix Construction Technologies SMCC - Suzuki Motors (C-Line) (Paint Shop) 287

Phenix Construction Technologies Suzuki Motors Gujarat 287

Phenix Construction Technologies Takenaka IJL 288

Phenix Construction Technologies TDS Battery Factory and Warehouse Project 288

Phenix Construction Technologies USV Administrative Building 289

Precision Precast Solutions Pvt. Ltd. New Collector Office, Pune 289

Prudent Designs Private Limited Industrial Building for Philips Electronics India 290

RAVI Renewable Energy & Lighting India Pvt. Ltd. Carport Parking at IOCL Guwahati 290

RISE Structural Design, Inc. Equipment Piping Support Stand 291

RISE Structural Design, Inc. Seismic Assessment of Piping and Frame Structures in Existing Plants 291

S3M Design Consultants LLP 100 MLD Sewage Treatment Plant 292

Sardar Vallabhbhai Patel Rastriya Ekta Trust Statue of Unity-Memorial Roof Garden and Main Bridge 292

Saunrachana Strucon Pvt. Ltd. 7.5 MLD Moving Bed Biofilm Reactor-based Sewage Treatment Plant 293

Saunrachana Strucon Pvt. Ltd. Sheel Oil & Fats Pvt. Ltd. 293

Saunrachana Strucon Pvt. Ltd. Sports and Cultural Complex (SnCC) 294

Schematic Consultants Shillong International Centre for Performing Arts & Culture (SICPAC) 294

SCON Projects Pvt. Ltd. Bhawani Complex 295

SCPL Indore High-rise Industrial Shed 295

Shandong Xinhui Construction Group Co., Ltd. BIM Technology Application in Coastal Reservoir Project of Agricultural High-tech Industry Demonstration 
Zone in Yellow River Delta 296

Shastri Consultants Pvt. Ltd. Indore Soya Packaging Plant 296

Shilp Consulting Engineers CCEL Headquarters 297

Shilp Consulting Engineers Plutone Mall 297

Shirish Patel & Associates Consultants Pvt. Ltd. Diesel Locomotive Factory at Marhowra, Dist. Saran, Bihar 298

Shree Prefab Steels (P) Ltd. Accord Ceramics 298

Shree Prefab Steels (P) Ltd. Adani Wilmar - Refinery Factory Shed 299
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Shree Prefab Steels (P) Ltd. Adani Wilmar - Refinery Shed, K.P. 299

Shree Prefab Steels (P) Ltd. Industrial Factory Shed 300

Shree Prefab Steels (P) Ltd. NBCC Office Building 300

Silicon Engineering Consultants Pvt. Ltd. Fluidic Structure at Robotics Gallery Science City 301

Silicon Engineering Consultants Pvt. Ltd. Four-story Event Structure for Sweetwater at Dubai 301

Silicon Engineering Consultants Pvt. Ltd. Suspended Scaffolding System for EL Kantara Bridge at Algeria 302

Skeleton Consultants Pvt. Ltd. Bamboo Research & Training Center - Chandrapur 302

Skeleton Consultants Pvt. Ltd., Noida/Indore 351-foot-high Lord Shiva Statue at Nathdwara, Rajasthan, India (Statue of Belief) 303

S.M. Consultants Construction of IT Incubation Centre at Infocity, Chandaka, Bhubaneswar 303

Smith Structures (India) Pvt. Ltd. M/S AG Industries Pvt. Ltd. 304

Sterling Engineering Consultancy Services Pvt. Ltd. Auditorium for Mody Institute of Education and Research 304

F Sterling Engineering Consultancy Services Pvt. Ltd. Dhirubhai Ambani International Convention & Exhibition Centre 263

Sterling Engineering Consultancy Services Pvt. Ltd. National Salt Satyagraha Memorial 305

Structus Consulting Jam Sawali Hanuman Mandir Temple 305

Strukad Consultant Construction of Rail Over Bridge at Western Railway Level Crossing No. 81 306

Stucomp Consultants Sumit Artista 306

Tata Consulting Engineers Limited Installation of National Flag at Gandhi Mandap, Sarania Hills 307

Tata Steel Ltd. Automated Building Design with VBA 307

Technique Engineering Services FOB for Mumbai Municipal Corporation 308

Tenova India Pvt. Ltd. Thickener Generation Using OpenSTAAD Module 308

Ultra Ingeniería S.A. de C.V. Adaptation and/or Structural Reinforcement of HDPE Building Structural Reinforcement 309

Ultra Ingeniería S.A. de C.V. Dos Bocas Maritime Terminal Industrial Unit Foundations and Structure 309

Ultra Ingeniería S.A. de C.V. Structural Analysis of Traveling Crane Rail Beam at the Dos Bocas Maritime Terminal 310

Uttamenergy Ltd. Boiler Supporting Structure for 6-megawatt Power Plant 310

Vadalkar and Associates Gokul Cultural Centre, Mumbai 311

Vastustruct Warehouse for M/s Kelvion India Pvt. Ltd. 311

Venu Consultants Pvt. Ltd. Bhubaneswar City Sewerage District-1 Sewerage System 312

Venu Consultants Pvt. Ltd. Water Treatment Plant & Clear Water Reservoir at TP1 312

Vyom Consultants Neptune Edge 313

Vyom Consultants Neptune Trion 313

Vyom Consultants Pulse Processing Plant - Khopoli (500 TPD – World’s Largest Pulse Mill) 314

W WSP WSP Delivers Optimized Design for Complex Basement under Iconic Admiralty Arch 262

Zamil Steel Buildings India Pvt. Ltd. Aircraft Manufacturing Unit 314

Zamil Steel Buildings India Pvt. Ltd. ITC Logistics Facility 315
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Going Digital: Advancements in Utilities and Industrial Asset Performance

W EPCOR Utilities Implementing Risk Based Asset Management for Power Distribution 318

Global Technology Integrator Limited AMFM & EMPC 320

Innovation and Technology Center – ICP/ECOPETROL Metocean Risk Estimation Integrated Platform Supporting Colombian Petroleum Company Offshore Operations 320

F Siemens Energy Inc., Gas and Power Siemens APM for Power Plants 319

F Vedanta Limited – Cairn Oil and Gas Flow Assurance Management System 319

Going Digital: Advancements in Water and Wastewater Treatment Plants

F AECOM Singapore Pte. Ltd. and Keppel Infrastructure Holdings Pte. Ltd. Keppel Marina East Desalination Plant 325

Asansol Municipal Corporation A.M.R.U.T 326

Asansol Municipal Corporation Asansol Municipal Corporation Water Project 326

COBA Digital Design of a MARPOL Waste Treatment Plant 327

Consultoria en Ingenieria Estructural Rocca Review of Water System Design, “Cutzamala” High Pressure Line No. 2 Mexico City 327

F Houston Waterworks Team (a Joint Venture of Jacobs Engineering Group, 
Inc. and CDM Constructors, Inc.) Northeast Water Purification Plant Expansion 325

W Jacobs Engineering Group and Singapore’s National Water Agency, PUB Tuas Water Reclamation Plant 324

Larsen & Toubro 70 MGD Coronation Pillar Plant 328

Larsen & Toubro Nuapada Rural Water Supply Project 328

Mott MacDonald Changi Water Reclamation Plant Phase 2 329

North China Municipal Engineering Design & Research Institute Co., Ltd. East Bank Sewage Treatment Plant Project of International Community 329

North China Municipal Engineering Design & Research Institute Co., Ltd. Underground Renovation Project for Sewage Treatment Plant in North Foshan City 330

SAUR New Saint Flour Water Treatment Plant 330

SFC Environmental Technologies Pvt. Ltd. 100 MLD Sewage Treatment Plant at Jaipur 331

SFC Environmental Technologies Pvt. Ltd. 20 MLD Sewage Treatment Plant at Nagpur 331

Stantec Barston STW 332

Stream Environment Sdn. Bhd. Intelligent Design of Automated Waste Management for Singapore General Hospital 332

Going Digital: Advancements in Water, Wastewater, and Stormwater Networks

AEGEA Saneamento e Participações Águas de Manaus Operational Optimization of the Supply System ETA PDL-Tancredo Neves, Manaus/AM - Brazil 338

Aguas Andinas A Simple Solution to a Complex Problem 338

SR Águas do Porto, EM H2PORTO Technological Platform for the Integrated Management of the Urban Water Cycle 25, 339

Al Ain City Municipality Replacement of Traditional Ductile Iron Curb Gullies with Composite Curb Gullies in Storm Water Network 339

Allevant Engenharia SAMAR Soluções Ambientais de Araçatuba S/A 340

AlMass Tronics Material Takeoff and Generation of Isometric Piping and Electrical Drawings of Underground Water 
Network System 340

ATLC Indore Multi-village Rural Water Supply Schemes - Karanpura 341

W Balfour Beatty, Morgan Sindall, BAM Nuttall Joint Venture Thames Tideway Tunnel 336

 Winner       Finalist       Special Recognition Award Winner



434

Index – Alphabetical by Category 
Organization Name Project Name Page

Ceinsys Tech Ltd. Sewage Master Plan of Jagadalpur 341

Ceywater Consultants Pvt. Ltd. Deduru Oya Water Supply Project 342

City and Industrial Development Corporation (CIDCO) of Maharashtra Ltd. Town Planning Scheme (TPS) 2 Naina 342

CSIR – National Environmental Engineering Research Institute Decentralized Shallow Sewerage System – A Cost-effective Design 343

CWHH Planning Design and Research Institute Co., Ltd. Zhuji Pump Station Project of Yangtze-to-Huaihe Water Diversion (Anhui Section) 343

Delhi Jal Board Delhi Water Supply Improvement Investment Program – Project 1 in Wazirabad Water Treatment Plant 
Command Area 344

DTK Hydronet Solutions Bankura Rural Water Supply Project (Phase II) – The Digital Twin in the Making 344

Electrosteel Castings Limited Digboi Town Water Supply Scheme 345

Enorsul – Serviços em Saneamento Operational and Energy Efficiency for the Santa Rita do Passa Quatro Water Supply System - SP 345

Escudo del Caribe en Alianza con el Mar Escudo del Caribe en Alianza con el Mar 346

GeoCentreGroup LLC Development Scheme of the Gomel Water Supply System 346

Globle Pace Gwalior Water Supply Scheme 347

Green Design & Engineering Services Pvt. Ltd. Rehabilitation for 24/7 Water Supply System within the Walled City Area of Surat 347

F Henan Water & Power Engineering Consulting Co., Ltd. Decision Support System for Emergency Disposal of Sudden Water Pollution in Middle Route of South-to-North 
Water Diversion Project 337

Jacobs Engineering MBR-Dubai Hills Estate 348

Jash Engineering Ltd. Surge Control Using Zero Velocity Valves 348

JWIL Infra Ltd. Parwan Pressurized Pipe Irrigation Project Phase II 349

Khatib & Alami Al-Wajeed Water Master Plan 349

Larsen & Toubro Construction of Sewer Network and STP for Nellore Municipal Corporation 350

Larsen & Toubro Dholera SIR, Roads and Services 350

Larsen & Toubro Integrated Water, Sewer, and Sewage Pumping Station Work 351

Larsen & Toubro ISP Kalisindh Phase I - Micro Lift Irrigation Project 351

Larsen & Toubro Saidpur Sewerage Scheme, Patna 352

Maynilad Water Services Real-time Hydraulic Model Simulation of Water Distribution System Using WaterGEMS SCADA Connect Simulator 352

Municipal Water and Sanitation Board of Ciudad Juárez Use of Hammer to Increase the Efficiency of the Potable Water Pipeline in Ciudad Juárez, Mexico 353

National Water Supply and Drainage Board Ja Ela - Ekala Wastewater Disposal Project 353

National Water Supply and Drainage Board Jaffna City Sewerage Project 354

National Water Supply and Drainage Board Sanitation and Hygiene Initiative for Towns (SHIFT-1) in South West Sri Lanka 354

NJS Engineers India P Limited JICA Assisted Agra Water Supply Project 355

F NJS Engineers India P Limited JICA Assisted Guwahati Water Supply Project 337

NJS Engineers India P Limited JICA Assisted Pollution Abatement of River Mula Mutha 355

Parsons International Limited PRFD 509/15 Storm Water Drainage for Al Reef Residential Area 356

Parsons International Limited Storm Water Drainage for Abu Dhabi International Airport 356

Power and Water Corporation Palmerston South Elevated Water Tank 357
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