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* Next-generation digitization of civil infrastructure
* BIMification of transport infrastructure and existing challenges
* Proposed research and innovation

* Ongoing at-scale deployments in HIIFP project
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* Next-generation digitization of civil infrastructure



United Nation’s 2024
| Sustainable Development
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* Meet the urgent need and grand challenges of our
society

* Provide the blueprint of immediate actions through

. global partnerships to satisfy the 2030 agenda for
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* Two specific SDGs (#9 and #11) are directly related to

civil and infrastructure engineering!
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* Key action item is to build resilient and sustainable
E‘:E‘;‘K“f"é infrastructure, smart communities, and cities
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* Resiliency and sustainability - a long-standing goal
for civil and transportation engineers!

Thttps://sdgs.un.org/goals 5



Root-causes of Reduced Level of Sustainability in Transport Infrastructure

* Extreme weather and pressing construction scheduling

* Human errors and subjective actions in large-scale job site

* Time-intensive installation of pre-fabricated members

* Accessibility issues and lack of automation and operational productivity

Potential Solutions

Need autonomous and digitized inspection, as-built modeling, and mapping technology for
rapid and accurate asset management at construction and maintenance sites

My Ongoing Research and Innovation:
Smart sensing + structural inspection + Al + BIM = Automation and Digitization = Digital Twin (DT)



Real-time and
rapid mapping
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* BIMification of transport infrastructure and existing challenges
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Building Information Modelling (BIM) in Civil Infrastructure
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https://www.novatr.com/blog/bim-benefits-for-firm-owners
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Limitations and Potential Innovations in BlMification

Limitations in BIM

1. Requires extensive manual modeling and human expertise to model infrastructure

2. Missing or unavailable drawing files of the existing as-built environment

3. Notinvesting in BIM in initial phases of infrastructure lifecycle makes it challenging to
reproduce the project in BIM at a later stage

Potential Innovations using Al

1. Introducing Al tools for reserving human intervention only for decision making tasks
2. The use of high accuracy LIDAR to capture as-built BIM of large-scale infrastructure
3. Converting CAD drawings to 3D BIM objects using Al
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* Proposed research and innovation
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Proposed Research: As-Built 3D Model Reconstruction using Lidar




Proposed Research: As-Built 3D Model Reconstruction using Lidar

Separating background and structure

Parametric Analysis
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* Ongoing at-scale deployments in HIIFP project
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Site A: Bridge construction site




Site B: Bridge rehabilitation site
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Drone scanning with camera and lidar
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Scanning of construction site using hand-held lidar










1) Construction-sector BlMification




1) Construction-sector BlMification
BT

* Generate scheduling plans for “yet to be
built” components in structured timelines
using BIM

modeled BIM to study any delays or

’ * Compare any future construction with as-
geometric deviations

Lirks | Gt Wieaw  Cowfaiios | Hiles | Savudiads

e abes | Farsd v Aphusl = Janits

Wl " Harm Lna Rkt ST
W L] Ty L ] Wl
BTRANCT L EAL IEWOER | U T A LT L e
B PR A IR ] e ) s N L O [ e |
Enable i Projection/Surface 5 T CAM O P = —
Name : Visibility _ 2 = BaIbdk DECH
F1|tEf L||'IE'5 PEttE‘lTIE Tra”5paf : B LA TLMLAL CHRTIEHE | A1 M T W ) e |
Progerss status 100 g Override... Overrich ==L FERt b e e —
= BWIDHGH [
Progerss status O = v BUIDGE (RC P | AP0 € AL L) ===
B el T Pl ] i et G L P o ) ) | ————
B e T P AT A L NEE W L & . e
BRIDGE TeEcm PG 4 0 e e e e G ) O C——t
T T FHAGT © T AEE L AR TP e et |
BaICsEE TECH PHAKE 5 YRR B A RO P

IS DECE FrisLl @ = UL NI Vo RIRLEEENAE



2) Maintenance-sector BlMification




2) Maintenance-sector BIMification
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Advantages

Predictive maintenance: Use real-time data to
predict failure

Cost optimization: Reduce regular
unnecessary inspections

Improved decision making: Everything is
documented resulting in collective knowledge
and decisions

Digital Twin potential: Remote and digital
monitoring



Conclusions

Noncontact smart sensing technology and BIM has revolutionary impact in construction and maintenance of transport
infrastructure to improve sustainability, accessibility, and resiliency

Al can be leveraged to improve the automation, resulting in speedy inspection and accurate inspection at job site through digital twin

These technologies allows integration of domain knowledge of engineers with automation capabilities of Al and smart sensing

Construction and maintenance digitization will yield tremendous productivity at job sites and cost-saving, leading to create more
opportunities for construction and inspection, and more jobs!

Industry-academia interdisciplinary collaboration is a must to develop robust and scalable solutions for unique problems and
challenges
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