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Abstract 
    In the area of nondestructive testing of 
piles, the difficulty for testing piles with cap 
is much higher, and thus the success rate is 
much lower than for single pile without cap. 
The reason for this phenomenon is generally 
accounted to that the stress wave reflected 
back from the bottom of the pile is immersed 
in the stress wave reflected back and forth in 
the cap. However, systematic study for this 
phenomenon has not yet been thoroughly 
carried out for clear up whether the reason 
for it is due to the immersion of the reflected 
wave or low percentage of the stress wave 
entering into the pile. Very important 
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application may be expected if the problem 
has been cleared up and thus the integrity 
evaluation of the foundation of the existing 
structures may be carried out with 
nondestructive testing technologies. 
Therefore the objective of this research is to 
explore the main reasons for the high 
difficulty of testing and low success rate for 
this kind of problem. To achieve this goal, 
the displacement amplitude of the reflected 
wave and the displacement amplitude 
attenuation curve is proposed in this paper to 
study the attenuation of the stress waves 
traveling back and forth in the pile. These 
response curves of the piles with different 
cap thickness were finally compared to 
evaluate the attenuation of the response curve 
as the waves travel in piles. These results will 
be compared with those obtained from single 
piles without cap so that the affecting factors 
associated with the cap may be clear 
presented. In this study, self-developed 
program as well as the Finite Element 
analysis package ANSYS will be used to 
simulate the dynamic response of the pile for 
cross verification so that correct answer may 
be obtained. 
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