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Laboratory Experiments for Evaluating Necking Defects in Bored Piles
Embedded in Sandy Soils Using Electromagnetic Waves
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Abstract

Studies on nondestructive evaluation methods using electromagnetic waves have been commonly conducted to evaluate
necking defects in bored piles. However, the propagation of electromagnetic waves are affected by water contents of
surrounding materials. This study aims to investigate a suitability of electromagnetic waves for evaluating necking defects
in bored piles embedded in sandy soils through laboratory experiments. Laboratory experiments are performed with a
model pile having a necking defect. The diameter and length of model pile are 600 mm and 1 m, respectively, and
the model pile is embedded in sandy soils with different water contents of 10%, 20%, and 30%. For the propagation
of electromagnetic waves, a transmission line is configured in reinforcement cage using an electrical wire. The generation
and detection of electromagnetic waves are conducted using a time domain reflectometer. Experimental results show
that the peak amplitude of electromagnetic waves reflected at the necking defect decreases with an increase in the water
content in sandy soils. In addition, the velocity of electromagnetic waves reflected from the toe of the model pile
decreases win an increase in the water content. However, estimated locations of the necking defects are almost the same
to that of the actual location of the necking defect. This study demonstrates that electromagnetic waves may be an

effective method for evaluating necking defects in bored piles embedded in sandy soils.
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Fig. 1. LAGC model of an ideal transmission line
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Fig. 4. Model pile
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