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Case Study: Ain Dubai Cable Monitoring 

 

 

 

STRUCTURAL HEALTH MONITORING

 

 
The Ain Dubai, a monumental observation wheel in the United Arab Emirates, exemplifies modern, 
large-scale civil engineering. When it was built, it was the world's largest observation wheel, supported by a 
complex structure with 192 high-tension cables. Given their size and the vital role of these load-bearing cables, a 
state-of-the-art Structural Health Monitoring (SHM) system was crucial to ensure safety and continuous operation. 
This case study highlights the implementation of StructureIQ's advanced cable tension monitoring system.  
 
Problem 
The structural integrity of the Ain Dubai relies heavily on the precise tensioning 
and long-term condition of its 192 cables, each capable of handling up to 300 
tons of force. The main challenges include:  
 
• Construction Complexity: The initial temporary steel support spokes 

had to be replaced by the 192 pre-tensioned, heavy-duty cables, a 
process that took about six months and required accurate tensioning for 
each cable.  

• Environmental Stress: The wheel faces harsh environmental 
conditions in Dubai, such as sandstorms and high temperatures, which 
increase the risk of cable fatigue, stress, or loosening over time.  

• Maintenance Risk: Relying solely on traditional, periodic visual 
inspections is unreliable for detecting subtle internal changes in cable 
tension that could lead to unexpected closures, costly emergency 
repairs, or even catastrophic failure.  

 
Solution 
StructureIQ's sophisticated cable tension monitoring system was 
implemented to provide continuous, real-time assurance throughout the 
critical phases of the wheel’s life cycle. 
The system served a dual function: 
 

• During Construction: It facilitated the challenging six-month cable 
replacement process. StructureIQ provided on-demand checks and 
real-time feedback during this phase, ensuring precise tensioning of 
each cable. 

• During Operation: The system provides 24/7 continuous assurance to proactively detect early signs of 
cable stress, fatigue, or loosening before they escalate to failure. It delivers event-based alerts following 
significant incidents like high winds, storms, or seismic activity. This shifts the maintenance strategy from 
reactive to predictive, enabling planned, informed maintenance and preventing costly emergency 
interventions. 

 
 

Figure 1 - Ain Dubai is a giant Ferris wheel 
located at Bluewaters Island in Dubai, 
United Arab Emirates. 



Real-Time Cable Monitoring of Ain Dubai     
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Technology 
The core of the solution is deploying wireless, smart sensors, such as the Xnode Smart Sensor platform, in 
combination with an advanced, cloud-based data management system. Key features for this application include: 
 

• Wireless Data Transfer and Easy Installation: The sensors are 
wireless, removing the complexity and cost of wired setups across 
a large structure. This allows for simple deployment. The Xnode 
offers 2.4 GHz wireless communication and an extended 
maximum line-of-sight range of 1.2 km, ensuring reliable data 
transfer across the wheel. 

• High-Fidelity Sensing: The Xnode sensors are designed for high-
precision data collection, featuring 32-bit digital components. They 
incorporate an internal 3-axis accelerometer and support a high 
sampling rate of 1 kHz. This enables accurate, multi-scale sensing 
needed for advanced SHM. 

• Embedded Data Processing: The sensors are equipped with a 
dual-core embedded processor capable of on-board computation 
and data analysis. They can also be set to automatically gather data 
when a pre-set acceleration threshold is surpassed, enabling 
event-triggered measurement. 

• SaaS Dashboard for Alerts and Review: The system converts raw 
sensor data into clear, actionable insights for asset managers and 
engineers.  

 
Market Opportunity 
The Ain Dubai case demonstrates the significant and growing global opportunity within the Structural Health 
Monitoring (SHM) market. Several macro trends drive the market: 
 

• New Development and Aging Infrastructure: Many existing structures require continuous monitoring for 
safety, and aggressive new infrastructure projects (like the Ain Dubai) and the development of smart cities 
globally necessitate advanced SHM systems.  

• Shift to Predictive Maintenance: Asset owners are increasingly moving away from expensive, ineffective, 
reactive, and time-based inspections toward data-driven, predictive maintenance strategies.  

• Demand for Wireless Solutions: Wireless solutions, such as the StructureIQ Xnode, eliminate the high 
costs and complexity associated with traditional wired systems in large or retrofit structures. This 
technological advancement allows monitoring of a broader range of assets, including bridges, high-rise 
buildings, stadiums, and wind turbines.  
 

Conclusion 
The cable monitoring of the Ain Dubai successfully demonstrated the viability and essential value of modern, wireless 
SHM technology in managing complex, high-risk civil infrastructure. By deploying StructureIQ's advanced system, the 
project ensured precise tensioning during construction and maintained 24/7 continuous structural monitoring during 
operation. The combination of wireless smart sensors and a SaaS platform that provides real-time, actionable alerts 
and predictive insights enabled the asset owner to proactively manage risks, protect their investment, and ensure 
public safety against challenging environmental and operational conditions.  

Contact StructureIQ to learn more: 
info@structureiq.ai     www.structureiq.ai 

Figure 2 - StructureIQ's SHM Wireless sensor 

Figure 3 - StructureIQ's SHM Dashboard for 
alerts and monitoring 


