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l. Lifecycle performance modeling and optimization
strategies

2. Predictive maintenance using I[olT, sensors, and
condition monitoring

3. Digital twins for infrastructure planning and asset
resilience

4. Risk-based asset prioritization and i1nvestment
decision frameworks

() FAxeh2d@ % 22 % 5= i % (Road Safety Excellence &

Vision Zero)

1. Safe System design principles and forgiving road
infrastructure

2. Data-driven enforcement technologies and crash
analytics

3. Behavioral interventions, public awareness, and human
factors research

4. Urban and rural road safety innovation toward zero

fatalities
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ALHFE S Bt B E Ak (A, Digitalization &
Smart Infrastructure)

. Al-powered traffic management and 1intelligent

transport systems

Big data platforms, digital dashboards, and
infrastructure analytics

Connected corridors, V2X integration, and real-time
monitoring

Cybersecurity, data  governance, and digital
infrastructure standards

iﬁ&%iﬁﬁﬁxﬁﬁﬁ(Decarbonizing Road Transport)

Scalable EV charging networks and grid integration
strategies

Low-carbon fuels, hydrogen, and alternative energy
pathways

Lifecycle carbon accounting and emissions reduction
modeling

Policy, financing, and implementation strategies for
net-zero mobility

L3 g aE B 414 (Advanced Construction Technologies
& Materials)

Climate-resilient design and extreme-weather
adaptation

Innovative materials, smart composites, and self-
healing technologies

Automation, robotics, and 3D printing 1in road

construction



4. Accelerated construction methods and performance-based
specifications
(=) Hixgid A# %% (Eco-Friendly & Green Infrastructure)
1. Nature-based solutions and biodiversity-positive road
design
2. Water-sensitive infrastructure and ecological drainage
systems
3. Circular economy applications 1n i1nfrastructure
development
4. Environmental impact assessment and sustainability
metrics
(=) 2 fsgf o Hirs #7(Green Pavement Innovations)
l. Recycled aggregates and reclaimed asphalt pavement
(RAP) technologies
2. Bio-based binders and low-emission asphalt production
3. Long-life pavement design and durability enhancement
4. Performance testing, lifecycle analysis, and carbon
footprint reduction
(~) FE£ i (Smart & Inclusive Mobility)
1. Autonomous vehicle readiness and infrastructure
adaptation
2. V2X communication frameworks and smart signaling
systems
3. Urban mobility data platforms and integrated transport
systems
4. Equitable access, universal design, and inclusive
mobility planning
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