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Data Acquisition Systems for Dams 
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Dam Monitoring 
Data acquisition for reliable, stand-alone dam-structure monitoring 
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Sensors used for Geotechnical Measurement 
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Vibrating Wire (VW) Sensors 
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Single Coil Piezometer Internals 
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Single Coil VW Sensors  
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Wiring a Single Coil VW Sensor 
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So….. 
What is  

VSPECT 
    Is an innovative, patented technology that delivers the best 
measurement for vibrating wire sensors. 
 VSPECT  
   Observes the incoming sensor signal, performs a Fourier 
transform and spectral analysis (transforming the Time Series into 
individual sinusoidal components in the Frequency Spectrum). 
The frequency is determined by identifying the largest signal in 
the acceptable range and disregarding unwanted noise 
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CRVW3 Self-Contained, Ready to Deploy, Network Friendly 
 3-Channel Vibrating Wire  
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CRVW3-NE w/o Enclosure & Battery 
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VWAnalyzer (aka VW Handheld) 

Field Installation 
Sensor Validation 
User Field Notes 
GPS Coordinates 
Print Reports 
Sensor Maintenance 
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VWAnalyzer: Use during Installation 
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Static versus Dynamic 

1. Excite wire with a very short monotonic 
waveform that is delivered at the exact 
frequency and phase of the wire oscillation 
 

2. Sample for only a few milliseconds 
 

3. Determine resonant response from a very 
short time sample 
 

4. Repeat before response decays -- 
continuous wire vibration 
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Dynamic Vibrating Wire 

CAT 5 
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Benefits of making dynamic VW measurements using the VWIRE 305 series 
devices 
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VWIRE 305 Key Specifications 
Sample Rate 
Sample Rate 

(Hz) 
(Hz) 

Resolution/ 
NoResolution/ 

Noise (Hz RMS) 
ise (Hz RMS) 

1 0.005 
20 0.008 
50 0.015 
100 0.035 
200 0.110 

333.3 0.450 
Sample 

Rate (Hz) 
Min 

 Gage Freq 
(Hz) 
MM 

  

Max Max 
Gage Freq 

(Hz) 
(Hz) 

20 290 6000 

50 290 6000 

100 580 6000 

200 1150 6000 

333.3 2300 6000 
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Dynamic Excite-Measure Cycle 

The two key requirements are: 
Generating an agile & synchronized excitation waveform 
Determining the wire resonant frequency from only a few cycles 
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VWIRE 305 Key Specs (cont.) 
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Instrument Comparison on Perry Bridge 
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DVW ToolBox v. 1.2  
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DVW Toolbox VWIRE 305 to PC Software 
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Water Level Sensors 
Radar Level Sensors 

Why do customers care about water level? 

In most systems, water level 
directly relates to water 

volume; therefore level can be 
used to calculate volume or 

flow. 
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Level sensor – contact/no-contact 
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Water-level technology: radar 
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Why use radar? 
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Installation: mounted on the edge of a dam 
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Installation: mounted to measure head and tail 
water at a lock and dam 
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Summary: surface water installations 
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Radar water level installation 
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GRANITE DAQ 
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About GRANITE Data Acquisition (DAQ) 

     The GRANITE™ Series comprises Campbell Scientific’s most powerful data-acquisition 
products, which are the core to a successful data-acquisition network. Each GRANITE 
DAQ connects with the GRANITE measurement modules to create a custom network 
specific for each unique application. 

 
     Kindly watch the video 
                                           

https://www.campbellsci.com/videos/granite-daq 
 

https://www.campbellsci.com/videos/granite-daq
https://www.campbellsci.com/videos/granite-daq
https://www.campbellsci.com/videos/granite-daq
https://www.campbellsci.com/videos/granite-daq
https://www.campbellsci.com/videos/granite-daq
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What is GRANITE 
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Granite Measurements 
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Products 



APSU Conference for Dam Safety  13th  -14th   November 2021 

Standard DAQ vs GRANITE DAQ 
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Standard DAQ vs GRANITE DAQ 
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Standard DAQ vs GRANITE DAQ 
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Photo from the GRANITE Workshop 2019 participants came from more than 20 
countries. 
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Thank you   
                             Al-Worod Al-Dania Engineering Systems Co. -IRAQ 
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