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Non-Intrusive Method to Locate Strand  
Position in Post Tensioned Tendons 

ADVANTAGES: 

 Quick and easy monitoring 

 Cheap and simple technique 

 Exceptionally robust and maintenance- 

free system 

Force Magnetic Sensor  

to Locate the Strands 

Magnetic Strand Position Sensing  

USF Available Technologies  

R esearchers at the University of South Florida have invented a 

method to determine the position of strands in a post-tensioned 

tendon. 

Post-tensioned construction is a technique in which portions of a 

structure, such as a bridge, are secured to each other using “tendons” that 

extend throughout the structure. Once the tendons have been placed into 

position, the strands are tensioned to provide rigidity to the structure. In 

order to prevent corrosion of the steel strands and improve mechanical 

performance, the ducts are filled with a grout material.  Corrosion may 

also result from grout defects such as non uniform distribution within the 

duct, improperly mixed grout, and grout separation. 

Electromagnetic, acoustic and thermal methods can be used to determine 

if there is a grout problem within a duct if the position of the strands 

within the duct is known. Therefore, an indication of the position of the 

strands within the duct is necessary for appropriate interpretation of 

measurements. X-ray imaging methods may be used to determine the 

position of the strands within the duct, but such a process is complicated, 

time consuming, and expensive.  

USF inventors have created a system and method for identifying the 

distribution of the strands using magnetic sensing. In this method a 

magnet traverses the circumference of the tendon and the force with 

which it is attracted to the strands within the tendon is measured as a 

function of angular position. That force information provides an indication 

of the location of the strands within the tendon. This technique has been 

proven very effective and the system was able to successfully recover the 

general shape of the envelope of the actual strand pattern in tendon 

specimens. 
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