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This paper consists of six chapters. The study aims to establish a resilient structure using steel
sheet pile walls to protect river levees from overtopping damage. The research clarifies the failure
mechanism, limiting state, and design state for levees with steel sheet piles during overtopping.
It also proposes a calculation method for performance verification and design.

Chapter 1 (Introduction) reviews recent damage to river levees and existing countermeasures. It
considers recent flood control policies and organizes the target overtopping scale, outlining the
research objectives and structure. Chapter 2 (Previous Studies on Overtopping, Scouring, and
Reinforcement Techniques of River Levees) summarizes existing knowledge on levee failure due to
overtopping. It organizes necessary information for designing experimental equipment and conditions.
It also discusses scouring affecting the stability of double steel sheet pile walls, comparing
applicable knowledge from similar studies and river levee conditions. Previous studies on the
mechanical behavior of double steel sheet pile walls used in temporary cofferdam structures and
shore protection structures are reviewed. Chapter 3 (Behavior of Self-Standing River Levees
Reinforced with Steel Sheet Piles During Overtopping) describes the resistance mechanisms and failure
processes of double steel sheet pile walls during overtopping. The stability of the structure under
more realistic ground conditions and the effect of repeated flooding on stability are experimentally
verified. Chapter 4 (Limit States of Self-Standing River Levees Reinforced with Double Steel Sheet
Pile Walls) investigates the limit states of this structure when overtopped. It examines cases where
the embedment length and steel sheet pile rigidity were changed as parameters, showing the failure
modes in each case by increasing the amount of overtopping. Chapter 5 (Proposal of Performance
Verification Methods for Partially Self-Supporting River Levees Reinforced with Steel Sheet Piles)
organizes performance verification methods during overtopping. It proposes methods for setting
assumed conditions and calculation methods, including an erosion depth estimation formula and models
for frame calculation and FEM. Chapter 6 (Summary and Future Issues) summarizes the research results
and remaining issues. The study indicates the effectiveness of the overtopping countermeasure method
using double steel sheet pile walls and proposes a practical evaluation method for overtopping

resistance.
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