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ABSTRACT

Many rockfall protection structures have been constructed along the highways located in the
mountain and/or coastal areas as one of countermeasures for rockfall disasters in Japan. However,
since these structures have been designed based on the concept of statics and were sometimes severely
damaged due to rockfall impacting, it is urgently requested to develop a rational impact resistance
design procedure for the structures. From this point of view, in this paper, conducting full-scale steel-
weight impact load testing of the rockfall protection walls and/or fences with foundation, an
applicability of the current design specifications, development of an evaluation method for maximum
impact force, verification method on those overturning stability, and damage level corresponding to
the input energy were investigated. The results obtained from the study were as follows:

1. The rockfall protection walls designed following the current specifications may reach punching
shear failure;

2. The current verification method on overturning stability of the walls may give significantly high
safety margin because of not considering dynamic effects;

3. An appropriate Lame constant in the conventional prediction equation for the maximum impact
force for the walls was determined and the evaluation procedure for the impact resistant shear
capacity of the walls was proposed specifying the punching shear failure surfaces and the shear
strength of concrete based on the experimental results;

4. Damage level of the rockfall protection walls subjected to lateral impact load were proposed
corresponding to the wall height;

5. Overturning stability of the walls and/or foundations for the rockfall protection fences can be
rationally verified by means of the method derived considering rigid body motion; and

6. Arational design procedure for the rockfall protection walls and the foundations of the protection

fences subjected to lateral impact load was proposed.
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