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Synopsis

Reinforced concrete (RC) structures would be subjected to accidental huge loads infrequently. In
port facilities, accidental huge loads such as earthquake and collision of ships attack incidentally to
RC structures, causing collapse of structural members. It is reported that due to repeated impact
loads, large hole was generated in the caisson wall by repeated collision of concrete blocks.
Therefore the design method of RC structure against such accidental impact loads is necessary to be
developed while it has not been established so far.

This paper reports the residual punching shear capacity of RC slab damaged by repeated impact
loads. In the experiment, residual structural capacity of 2-way RC slabs against punching shear
failure was examined by conducting static loading tests after falling-weight impact loading. Based
on the results obtained from the tests, the proposed method to evaluate residual punching shear
capacity of damaged RC slab was applied to 1-way slab. As the results, it was found that punching
shear capacity of RC slabs damaged by repeated impact loads slightly decreases compared with
non-damaged slabs just before the occurrence of punching shear crack, when no major damage is
observed in the slabs. And, it was found that punching shear capacity rapidly declines after clear
formation of cracks due to punching shear at the bottom surface of the slab. Consequently, the
verification method for punching shear failure of RC slab subjected to repeated collision of
concrete blocks was proposed. Furthermore, the practical procedure of the verification was

described in this paper.

Key Words: Port structure, reinforced concrete, repeated impact loads, punching shear capacity,

verification
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