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ABSTRACT

Many rockfall protection works have been constructed for ensuring the safety of transportation
networks in Japan. However, it is seen that reinforced concrete (RC) gallery which is one of the works,
has a high safety margin of impact load-carrying capacity. Therefore, the establishment of an
appropriate design method has been expected.

From this point of view, in order to clarify the impact resistant behavior of the RC gallery, full-scale
falling-weight impact tests were carried out varying absorbing system, mass of falling weight, falling
height of the weight, and location of the falling weight. As absorbing system, a 90 cm thick sand layer,
90 cm thick gravel layer, and three-layer absorbing system (TLAS) composed of a 50 cm thick sand
layer, RC core slab and 100 cm thick expanded poly-styrene (EPS) block were considered.

From this study, following results were obtained: 1) the gallery has not reached yet the ultimate state
due to inputting 30 times (3,000 kJ) larger than that for design energy and at this time flexural cracks
were mainly developed; 2) when TLAS was used, damage of the gallery was very small for inputting
3,000 kJ impact energy; and 3) in the case of using gravel cushion, the gallery was more locally
responded than the case of using the sand cushion.

Comparing with the sectional forces obtained based on the existing allowable stress
design specifications and those obtained from the test results, it is confirmed that 1)
design values for the sectional bending moment were greater than those from the
experimental results, irrespective of cushion materials (sand and/or gravel) and location
of the impacted point; 2) in the case of applying real Lame’s constant, design values for
sectional bending moment are greater than those from the experimental results; and 3)
therefore, the design values should be evaluated taking 4 m of effective width

irrespective of cushion materials and location of the impacted point.
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