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A Study on the Safety Evaluation of Bridge Footings using GPR

Yongon Kim' - Shinwon Paik
Department of Safety Engineering, Hankyong National University
(Received September 8, 2005 / Accepted January 10, 2006)

Abstract :

The footing of a bridge is a very essential part that support the whole load induced by the bridge itself

and the traffic as well. However, once a bridge is built, the footing is buried under soil so the footing is invisible
from outside. Therefore, the safety or condition of the footing is very difficult to estimate. Not only the length of
the imbedded part of the footings but also the type of footings are unknown once the design record is gone. Some
nondestructive techniques can be used to evaluate invisible part of the footings but the results have not been

successful yet.

Using GPR (Ground Penetrating Radar), which has been used for the nondestructive evaluation in military purposes,
the condition assessment of the footings have been successfully conducted in this research. The field evaluation and
laboratory tests have been conducted to find effective factors in the condition assessment of the footings. The
equipment and basic theory of the GPR has been presented. The field test results show that the GPR can be
successfully used for the safety evaluation of the footings. More test results and field data are needed for more

precise evaluation of the footings.
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Table 1. Nondestructive test methods and their characteristics
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Fig. 1. Evaluation of underground piles using stress wave test.
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Fig. 2. Nondestructive test using impact-echo method.
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Fig. 6. Evaluation of underground objects using GPR.
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Fig. 7. GPR results (left: wiggle, right: color).
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Table 2. Electromagnetic properties of materials
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Table 3. GPR system
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Fig. 9. GPR results of Gunmun-Bridge.
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Fig. 10. Evalulation of Gunmun-Bridge.
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(b) Results
Fig. 11. Evaluation of artificial structure in the laboratory - |.
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(b) Results
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(b) Results
Fig. 13. Measurement and results of pier on the ground in
Choogye—Bridge.
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(b) Results
Fig. 14. Measurement and results of pier in the water in
Choogye-Bridge.
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(b) Results acquired

Fig. 15. GPR evaluation results of on-ground pier from Yeouju-Bridge.
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(b) Results acquired

Fig. 16. GPR evaluation results of under-water pier from Yeouju—

Bridge.
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(b) Results acquired
Fig. 17. GPR evaluation results of under-water contour from

Yeouju-Bridge.
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