
Monitoring Tools & Equipment Reference Sheet 
Description: A reference sheet summarizing various monitoring tools and equipment 
used for long-term structural integrity assessments. It details the specific tools, their 
applications, and benefits. 

Reference Sheet Content: 

1. Strain Gauges: 

 Use: Measure strain on load-bearing elements in structures like bridges, 
buildings, and aircraft. Common types include resistive foil strain gauges and 
vibrating wire strain gauges. 

 Benefits: Provides real-time data on stress levels, allowing for early detection of 
potential failures. Requires careful installation and calibration. Data is acquired 
using a DAQ system. 

 Types: Resistive foil strain gauges, vibrating wire strain gauges. 

 Applications: Bridges, buildings, aircraft, pipelines. 

2. Displacement Sensors: 

 Use: Monitor shifts and movements in structural elements. Common types 
include LVDTs, laser displacement sensors, and GPS. Inclinometers measure 
angular displacement. 

 Benefits: Essential for tracking foundation and beam stability. Provides data on 
structural deformation. Accuracy and range vary by sensor type. 

 Types: LVDTs, laser displacement sensors, GPS, inclinometers. 

 Applications: Foundations, beams, bridges, tunnels. 

3. Vibration Monitoring: 

 Use: Detect excessive vibrations that may signal weakness using 
accelerometers. Frequency and modal analysis are performed. 

 Benefits: Provides early warnings for structural failure. FFT (Fast Fourier 
Transform) is used for data analysis. 

 Sensor Type: Accelerometers. 

 Analysis Methods: Frequency analysis, modal analysis, FFT. 

 Applications: Bridges, tall buildings, machinery supports. 



4. Temperature Sensors: 

 Use: Monitor thermal changes in materials using thermocouples or RTDs. 
Thermal imaging can be used for surface temperature distribution. 

 Benefits: Prevents expansion or contraction-related damage. Considers thermal 
expansion coeƯicients. 

 Sensor Types: Thermocouples, RTDs, thermal imaging cameras. 

 Applications: Bridges, pipelines, concrete structures. 

5. Crack Monitoring Devices: 

 Use: Track the progression of cracks over time. Types include tell-tales and 
digital crack gauges. Acoustic emission sensors can detect crack growth. 

 Benefits: Alerts engineers to growing structural issues. Accurate measurement 
and documentation are essential. 

 Types: Tell-tales, digital crack gauges, acoustic emission sensors. 

 Applications: Concrete structures, bridges, dams. 

6. Data Acquisition and Analysis: 

 Description: Data acquisition systems (DAQ) and software are used for 
processing and analyzing data from sensors. 

 Importance: Data logging and long-term data storage are crucial for trend 
analysis. 

 Analysis: FFT analysis, modal analysis. 

7. Environmental Considerations: 

 Description: Environmental factors like temperature, humidity, and corrosion 
can aƯect sensor performance. 

 Importance: Understanding these factors is crucial for accurate data 
interpretation. 

8. Calibration and Standards: 

 Description: Calibration of sensors is essential for accurate measurements. 

 Importance: Adherence to relevant industry standards ensures reliable data. 

9. Visual Aids: 

 Description: Simple diagrams or images of the tools can enhance 
understanding. 


