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ABSTRACT

In this study, in order to establish a rational and practical numerical analysis
method for the Reinforced Concrete (RC) rock-sheds under falling rocks, a
three-dimensional (3D) frame analysis method with fiber elements was proposed.
The applicability of the method was verified by comparing with the
experimental results of falling-weight impact tests for a half-scale RC rock-shed
and the numerical results obtained applying a 3D elasto-plastic finite element
(FE) analysis method, which are able to assume as the accurate results instead
of the experimental ones.

First of all, to consider the applicability of the proposed method to the RC
members under impact loading, the accuracy for each constitutive model of the
materials and length of each element were numerically investigated comparing
with the experimental results for the small-scale rectangular RC beams.

Secondly, the consecutive falling-weight impact tests for a half-scale model of

the RC rock-shed with 90 cm thick sand cushion was conducted to accumulate



basic knowledge on dynamic response characteristics of the rock-sheds from the
elastic region to the ultimate state. From this experiment, it is observed that
the rock-sheds covered with sand cushion reach the ultimate state in the
flexural failure mode for the roof slab and alternatively the upper part of the
column near the loading point tends to be severely damaged.

Next, to discuss the applicability of the proposed method to impact response
analysis for the real rock-sheds under falling rocks, numerical results were
compared with the experimental results mentioned above and also 3D
elasto-plastic FE analysis results. From these considerations, it is seen that the
proposed method can be practically applied to analyze the dynamic response of
the rock-sheds.

Also, to confirm the practical applicability of the proposed method, impact
resistant behavior and the ultimate state of the full-scale RC rock-shed model
were numerically predicted by using the method and after that these results
were compared with the experimental results. As the results, it is seen that
applying the proposed method, the dynamic behavior of the full-scale rock-shed
can be better predicted by inputting appropriate time history of the impact load.

Then, it 1s confirmed that the 3D frame analysis method proposed here can be
used as a tool of practical design of the reinforced concrete rock-sheds based on

the performance-based impact resistant design concept.
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