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Method of measuring steel bar in building by THz wave
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Ministry of Education, Shanghai Key Lab of Modern Optical System, Terahertz Technology Innovation Research Institute,

University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: The parameters of steel bar (such as position, diameter, etc.) play an important role in the
safety of the constructed buildings. A measurement method for position and diameter of the steel bar
within the building by using terahertz wave was proposed. The terahertz wave was used as the
detection signal to realize these functions, which the terahertz wave had a strong penetrability to
nonmetal building material (such as cement, brick, lime, etc.) and had the characteristics of almost
total reflection to the metal (steel bar). At the same time, compared with the microwave, the terahertz
wave was easy to achieve a very narrow antenna beam, which achieved high detection accuracy. And
compared with the magnetic detector, it was not influenced by the external magnetic field environment.
Theoretical analysis and engineering test show that this method can meet the requirements of actual
engineering application.
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Fig.1 Schematic diagram of detection method
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Tab.1 Formulation of physical properties

R= 2)

parameter list of medium

Dielectric & w/ms-m™ V/m-ns™ R
Air 1 0 0.3 0.487
Fresh water 81 0.5 0.033 -
Rebar © 10° - 1
Wood 2.8 0.035 0.179 0.268
Plain dry concrete 8.4 1 0.103 -
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Fig.2 Structure diagram of terahertz detection system
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Fig.3 Distribution map of antenna field strength wave flap
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Fig.7 Smoothing data processing
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Fig.9 Output data of test steel bar system
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