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Adventum Tech Real-Time Monitoring Solutions

Railways & Bridges
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Overview

Railway infrastructure is the backbone of global logistics and commuter networks. It
includes tracks, bridges, tunnels, and structural components that endure heavy loads,
dynamic stresses, and environmental challenges. To ensure operational safety, cost
efficiency, and longevity, real-time monitoring is essential. Adventum Tech provides
cutting-edge sensor solutions, including Liveload, TempSense, QuakeControl,
GroundControl, SoundControl, and SlabControl 5.0, specifically tailored for railway
infrastructure. These systems offer continuous data, enabling predictive maintenance,
early risk detection, and informed decision-making throughout the infrastructure’s
lifecycle.

Importance of Monitoring in Railway Infrastructure

Railway infrastructure faces unique challenges that demand precise and consistent
monitoring:

e Heavy Dynamic Loads: Trains exertimmense dynamic forces on tracks and
bridges, leading to potential deformation or misalignment over time.

o Vibrations: Repeated train passages generate vibrations that can compromise
structural integrity, especially in high-speed rail systems.

o Environmental Stress: Temperature fluctuations, soil settlement, and extreme
weather conditions impact the performance and longevity of rail infrastructure.

o Safety and Efficiency: Real-time monitoring ensures passenger and cargo
safety while optimizing operational schedules and maintenance costs.
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Adventum Tech Solutions for Railway Infrastructure

Adventum Tech’s real-time sensor systems provide comprehensive monitoring
solutions tailored for the complex demands of railway tracks and bridges.

Key Systems and Applications
1. SlabControl 5.0

¢ Monitors bending deformations and load distribution on railway bridge decks
and elevated tracks.

e Provides critical insights into stress zones, enabling proactive reinforcement
measures.

o Example: Ensuring safety on a major rail corridor’s bridge by detecting micro-
deflections and alerting operators to potential structural risks.

2. GroundControl

e Tracks settlement and inclination of railway embankments, bridge foundations,
and track beds.

e Essential during construction phases to validate soil compaction and post-
construction to monitor stability.

e Example: Preventing derailments in a flood-prone region by identifying early
settlement trends in embankments.

3. QuakeControl

¢ Monitors vibrations caused by train operations and external factors such as
seismic activity.

¢ lIdentifies areas experiencing excessive oscillations, safeguarding rail tracks and
supporting structures.

¢ Example: Ensuring safe operation of high-speed rail lines by monitoring bridge
truss vibrations.

4. TempSense

e Measures temperature variations affecting track materials, expansion joints,
and structural components.

e Example: Preventing thermal buckling in railway tracks during extreme
heatwaves by identifying critical stress zones.

5. SoundControl

¢ Tracks acoustic emissions within rail tracks to detect early signs of cracks or
fatigue.

¢ Example: Identifying stress-induced microcracks in high-speed railway tracks
before they propagate into critical failures.
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Integration During Construction

Installing Adventum Tech sensors during the construction phase ensures long-term
benefits:

e Soil and Foundation Validation: GroundControl sensors can validate soil
stability and foundation quality during embankment and bridge construction.

e Slab Stability: Embedding SlabControl 5.0 sensors in bridge decks during
construction enables lifetime monitoring, reducing the need for additional
systems.

e Vibration Analysis: QuakeControl sensors ensure that dynamic loads during
trial runs meet design tolerances.

Benefits During Operation

Post-construction, Adventum Tech’s systems provide real-time monitoring to:

¢ Optimize Predictive Maintenance: Data from SlabControl 5.0 and
QuakeControl helps schedule maintenance precisely, minimizing downtime and
costs.

e Prevent Critical Failures: GroundControl and TempSense detect early warning
signs of settlement, misalighment, or thermal buckling.

e Extend Asset Lifespan: Continuous monitoring reduces long-term wear and
tear, ensuring infrastructure longevity.

e Reduce Risks: Prevent accidents, derailments, and disruptions through
proactive decision-making.

Real-World Applications of Adventum Tech Systems

Railway Tracks Monitoring

In a high-traffic rail corridor, Adventum Tech’s GroundControl sensors were installed to
monitor track bed stability in areas prone to soil erosion. Real-time data alerted
operators to minor settlement trends, allowing corrective action before track
misalignment occurred. This proactive approach prevented a potential derailment and
ensured uninterrupted rail services.

Railway Bridge Monitoring
A major rail bridge serving both passenger and freight trains integrated SlabControl 5.0

sensors during its construction. These sensors provided real-time data on bending and
stress distribution across the deck. Over a decade, this system identified areas
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requiring reinforcement, extending the bridge’s service life by 25% and reducing
maintenance costs by 30%.

High-Speed Rail Operations

In a high-speed rail network, QuakeControl and TempSense sensors monitored
vibrations and thermal expansion in rail tracks. The data allowed operators to make
adjustments to track maintenance schedules, preventing incidents of track
deformation caused by extreme speeds and temperature fluctuations.

Benefits for Railway Operators

¢ Enhanced Safety: Real-time monitoring reduces risks of derailments,
accidents, and operational disruptions.

o Cost Optimization: Predictive maintenance lowers repair costs and avoids
costly emergency interventions.

+ Improved Reliability: Continuous data ensures consistent service quality,
reducing downtime.

e Data-Driven Planning: Insights from sensor data support future infrastructure
projects, aiding in design, construction, and upgrades.

+ Sustainability: Efficient maintenance planning reduces resource wastage,
contributing to greener operations.

Final remarks

Adventum Tech’s real-time sensor systems revolutionize the way railway infrastructure
is monitored and maintained, providing operators with the tools to ensure safety,
efficiency, and sustainability. Whether during construction or operation, these
solutions deliver unmatched reliability and performance, making Adventum Tech the
partner of choice for railway infrastructure management.
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Software Integration
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Adventum Tech sensor data is seamlessly integrated into liveload.app, offering:

¢ Real-time data visualization and analysis
e Secure, cloud-based storage
e Project-specific dashboards
e Exportable reports for documentation
e Compliance monitoring
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Contact Adventum Tech

For collaboration proposals please contact:

Nikita Gorbatko

CEO, Founder

Email: nikita@adventum.lv
Phone: +37123306123

Website: www.adventum.lv

Q) ) &

FOOTPRINT
REDUCING

SAFETY
EXCELLENCE

Concrete Maturity - Strength

60
40

2500 5000 7500 10000 12500
Maturity (C® - Hours)

Strength (MPa)

Strain

200 uE

100 uE

-100 uE

-200 uE

06/06 06/08 06/

Peak Velocity

10.0mm/fs

50mm/s

0.0mm/s

06/06 08/09

Concrete Mix C40/50

Regression Formula 14.05 * In(x) - 60.6

Maturity Function Nurse-Saul

Inclination X

B -2ne

§E

Inclination Y

-2.93°

se


http://www.adventum.lv/

