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protection wall against rockfall made with ductile cast iron panel
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In this research, a protection wall against rockfalls and soil flow made of ductile cast iron panel and
using local ground material (boulders) has been proposed. This environmentally friendly new
construction method permits the growth of vegetation and maintains the existing environment. However
the behavior of the protection wall made of ductile cast iron panel under rockfall impact is not yet fully
understood. Therefore, an assessment of the effectiveness of this new construction method is needed. In
order to evaluate 'the performance of this: structure, to enhance the comprehension of .its mechanical
behavior during impact and improve its design and repairing methods, a series of full-scale field tests
were carried out in Gifu prefecture (center of Japan). However, understanding the behavior of the wall
using conventional method requires a lot of resources because of the high amount of full-scale field
tests. Numerical simulations now enable a more efficient development or optimiiation of new types due
to reduce the number of expensive field tests. In addition the use of software provides the possibility to
simulate projected barriers considering special load cases, which cannot be reproduced in field tests, as
well as special geometrical boundary conditions for individual sceneries. For these reasons, numerical
simulations were carried out using non-linear explicit finite element software. In this research, various
energies of falling rocks were made to collide with real-scale protection structures in order to simulate
rockfall impact. The content of this dissertation can be divided into six main parts, (1) mechanical
properties of the ductile cast iron panel; (2) construction method of the wall made of ductile cast iron
panel; (3) experimental methodologies and results of the full-scale field tests; (4) modeling and
numerical simulations of the dynamical behavior of the protection wall under rockfall impacts; and at
last (5) presentation of a proposed repairing method of the damaged parts of the panel after collision
with rockfall.
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