
 

The tragedy of the I-35W Mississippi bridge collapse in Minneapolis brought the concern of 

bridge safety to the forefront of American’s minds.  With time the concern has faded, but 

the issue has not.  With  40% of bridges in the Unites States considered either structurally 

deficient or obsolete, this is a very large problem to approach.   

One option is to monitor bridge health to determine if a bridge is structurally sound.  Our        

sponsor, Waves In Solids, currently uses piezoelectric sensors to monitor bridge health in 

the Northeast United States.  Currently, they purchase a $250 sensor from a vendor.  

Our task was to redesign this sensor to reduce cost while preserving its operating 

charactersisics.  

A piezoelectric sensor utilizes a piezo material to operate.  A piezo material produces 

an electrical signal when experiencing a force (or vibration).  This electrical signal can 

be measured and calibrated to provide to provide useful information about the size of 

the force of the frequency of vibration.   For bridge health monitoring, a frequency is 

input into the bridge.  This signal is reflected off cracks and picked up by a 

piezoelectric sensor.  From this, the distance and size of the crack can be calculated.  

Alternatives to piezoelectric sensors were examined.  These included different types of accelerometers, 

a micro electro-mechanical system (MEM), and a strain guage.  After these options were considered, it 

was determined that a piezo sensor was the best option.  Our sensor had to be able to operate in a 

Northeast US environment throughout the year while keeping the operating charactersistics of the R15I-

AST sensor produced by Physical Acoustics.   

 We reverse engineered a piezo sensor to determine its components as shown in Figure 3.  Through our 

design process, we built a prototype with fewr components and easier machinability.  A final design was 

created on SolidWorks with additional improvements shown in Figure 4.   

The final design was determined to cost under $60, about 25% of the original cost.  To achieve this cost 

reduction the new sensor is only a receiver; whereas, the old sensor was both an exciter and receiver.  

This allowed for the removal of many internal components from the design.  Additionally, the BNC 

connector was relocated to allow for easier machinability.  Finally, a threaded shell was utilized to allow 

for maintenance and decreased future costs.              

 

 

 

Figure 1: I-35W Bridge Collapse 

Figure 2: Applying a Force 

                 Outputs a Voltage 

Figure 3: Original Sensor Figure 2: Final Design 


