AoltiE olget Zae)e A W
5 2 7 el

Measurement of Horizontal Rebar Spacing in
Concrete Specimens Using Radar
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ABSTRACT

Probing inside of concrete structures is one of importont sfeps in assessing condifion of the sfructures domaged by
earthquake. For the assessment, a radar method is currently applied to the measurement of concrete thickness, and the
detection of embedded rebars (steel reinforcing bars) and delaminations. Similar to the other nondestructive festing
methods, the success of the radar method is dependent on signal processing and analysis of measured data. In this paper,
an improved signd processing scheme has been presented and applied to the imaging of rebars inside concrete. The
dimensions of the specimens are 1,000mm(length) x 600mm(width) x 140mmythickness). The rebars are located at 60mm
depth from the concrete surface. Horizontal rebar spacing haos been set from 60mm to 90, 120, and 180mm. As results, the
horizontal distances are clearly detected in the concrete specimens with 90, 120, and 150mm spacing.
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Fig. 1 Radar measurement scheme
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Table 1 Dielectric constant and loss factor of concrete

) dielectric constant | loss factor
Material , '
& £
concrete (wet) 9~14 07~17
concrete (dry) 4~8 0.03~0.1
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Table 2 Dielectric constant

1 12.10 60
2 11.18 90
3 10.68 120
4 13.05 150
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Table 3 Results of horizontal spacing meaurement
Specimen No. 1 2 3 4
Actual spacing

€0 90 120 150

{rm)
Measured - 9% | 115 | 140
spacing (mm)
Error (%) - 556 | 417 | 667

Table 4 Results of cover depth measurement

Specimen No. 1 2 3 4
Actual
depth (mm) 60 60 60 60
Measured depth 574 563 535 549
(mm)
Error(%) 433 6.17 10.8 8.50
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