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RESEARCH FOR IMPROVING ROAD SAFETY STANDARDS AGAINST LARGE-SCALE
ROCK SLOPE FAILURES

Abstract : Since the rock failure which caused the fatal collapse of Toyohama Tunnel in 1996, surveys of slopes
along roads have been performed and safety measures have been conducted eagerly. Despite this, large-scale rock
slope failures have continued, such as those in the Hokuyo district of Kitami City in 2001 and in Erimo Town in
2004, in addition to frequent rockfalls. It is necessary to implement measures for the safety and stability of
roadside slopes.

To prevent such disasters by improving road safety standards, this research aims to develop a system for
inspecting roadside slopes and for assessing their likelihood of failure by further incorporating geographical and
geological data. Until 2007, records of recent slope failures in Hokkaido were collected and were analyzed from
geographical, geological and other technical points of view. The new screening plan to choose checkpoints of
periodical slope inspection along national road for slope failure disaster prevention was proposed. Safety factor
assessment method for rock slopes using centrifuge model test was studied as a part of proposal of estimation
plan for rock slope failure. Slope check method with digital camera was studied as a part of plan making of new
system of research, watch and check of slope failure.

Rock fall occurs frequently at slopes along roads. It needs new design methods for safer, more effective disaster
prevention structures which satisfy site conditions and their changes, and more effective methods for the repair
and reinforcement of existing disaster prevention structures along roads should be developed. Until this year,
shock experiments assuming rock fall and analytic examinations for full-scale RC beams were conducted. As a
result, a design formula was presented to contribute to the establishment of a performance-based
impact-resistant design method for road disaster prevention structures.

Shock experiments assuming rock fall and analytic examinations for a small RC arch model and a full-scale RC
arch structure were also conducted. As a result, the impact resistance behavior of arch structures was clarified,
and accurate examination by numerical analysis became possible. It was also confirmed that the buffer system
would function effectively for arch structures.

And the new retaining wall against rock fall, which has the two-layered absorbing system and piles, was
developed and improved in this research. As a result, it was found that the retaining wall had sufficient impact
resistance performance.

Keywords : large-scale rock slope failure, road disaster prevention inspection, road disaster prevention structure



