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Application of GPR on Spacing and Depth Detection of Steel Bar in Concrete
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Abstract

The NonDestructive Evaluation
(NDE) can be used to ensure the quality
of new-constructed structures, to evaluate
the residual life of damaged structures,
and to monitor the safety of infrastruc-
tures. Ground Penetrating Radar (GPR)
can quickly obtain lots of detail informa-
tion of the body, so it is very suitable {or

the NDE of large scale of infrastructurss
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such as bridges and highway. The NDE
techniques of GPR include: (1) simula-
tion and modeling of the propagation of
electromagnetic waves; (2) the meas-
urement techniques of electromagnetic
waves; (3) the signal processing and
judgment; (4) the real application; and (5)
the inversion formulation of the propa-
gation of electromagnetic waves. The
principle: objective of this project, based
on the method of Finite Difference Time
(FDTD), is to

three-dimensional time domain electro-

Domain analyze
magneti: wave propagation, and to per-
form the measurements. Hopefully, it can
build tte foundation of GPR’s meas-
urement techniques on reinforced con-
crete and explores the further ability of
GPR.
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(cm) (cm)
2 0.91 3.74
3 0.88 7.09
4 0.84 11.45
5 0.86 9.49
6 0.87 8.11
7 0.87 8.25
8 0.89 6.15
9 0.90 4.85
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K| 43588 (R £%| 6548 | BE%

Bk B 18 FrE
(cm)| (cm) (cm)

[\

0.462 |28.79 | 0.914 3.74

3] 0548 | 15.63 | 0.883 7.09
4 1 0560 | 13.79 | 0.841 11.45

5 1 0.552 | 15.04 | 0.859 9.49

6 | 0.546 | 1595 0.872 8.11

7 | 0.561 | 13.60 [ 0.871 8.25
0.588 | 9.47 | 0.891 6.15
9 10602 | 7.24 | 0.904 4.85
K| 85%48 (RE%|105E4| BE%
BERE| AR FE B ¥
(cm)| (cm) (cm)
2 | 1.167 | 6.68 | 1.439 | 10.05
3 | 1.252 | 0.14 | 1.520 4.97
4 | 1223 | 2.15 | 1.557 2.68
5 ] 1.190 | 4.76 | 1.547 3.28
6 | 1.177 | 5.80 | 1.550 3.14
7 | 1.200 | 4.00 | 1.548 3.21
8 | 1.210 | 3.19 | 1.545 3.39
9 | 1.219 | 2.52 | 1.548 3.24
A= kR ERER
RE| wlegt, (s) Blehkdky | BE %
(cm) %107 (m/s)x 10°
3 5.016 1.196 2.28
4 6.650 1.203 1.72
5 8.284 1.207 1.38
6 9.919 1.210 1.15
7 11.553 1.212 0.99
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FHRGH#| HE2RERE | BE%
kEIE & (cm)
(cm)
3 3.07 2.33
4 4.07 1.75
S 5.07 1.40
6 6.07 1.17
7 7.07 1.00




