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The thesis titled “Research on Damage Detection in Reinforced Concrete Piles Focusing on Vertical
Motion Induced by Rocking Motion of Superstructure” investigates detection methods of pile damage
using seismic observation records

Chapter 1 introduces the significance of understanding pile integrity after earthquakes and reviews
previous research. The focus is on flexural failure of RC piles in non—liquefied ground

Chapter 2 presents a large—scale shaking table test conducted on RC pile foundations. The results
show that when the piles are damaged, the rotation axis of rocking motion moves horizontally from
the center of the pile cap towards the front pile side, causing dynamic upward displacement at the
central part of the pile cap

Chapter 3 conducts simulation analyses using 3D FEM. The analyses successfully reproduce the
dynamic upward displacement observed in the test. It also shows that the vertical response of the
pile cap is more affected by pile damage than the horizontal response

Chapter 4 investigates the influence of superstructure rocking motion on pile damage. Based on
the strains in the piles caused by axial and bending loads, high-risk areas of the shafts for pile
damage are identified. It is proposed to strategically place sensors in these areas for efficient
monitoring of the pile integrity

Chapter 5 proposes methods to detect pile damage based on the dynamic upward displacement. The
detection is possible by analyzing the frequency components of the average vertical acceleration of
the pile cap or by evaluating the displacement amount. Furthermore, a method is proposed to detect
the damage by comparing data from non—damaging seismic events with aftershocks

Chapter 6 examines the influence of foundation beam stiffness on pile damage detection. Results
of 3D FEM show that even with low foundation beam stiffness, the detection methods are applicable

Chapter 7 summarizes the findings on the detection of pile damage.
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