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Study on punching shear failures of caisson wall caused by the impulsive force of
dissipating blocks

Taro ARIKAWA', Masamitsu IKEBE’, Nanako OSAKT, Toyokazu KURODA®,
Tomoya ORITA®, Kenichiro SHIMOSAKQ®

Synopsis

A caisson breakwater covered with wave dissipating blocks is one of the typical breakwaters in
Japan. Wave forces can reduce by the blocks, but the impulsive forces by the collision of the blocks
occasionally cause the damage of caisson walls. In this study, a series of large scale model
experiments have been carried out to evaluate the impulsive forces caused by the blocks, to
investigate the countermeasure, and to propose the design method of the caisson wall.

The collision forces against the wall produced by the swing of the pendulum of the 0.5 ton
concrete block were measured with a load cell, and the calculation formula to evaluate the forces
from the velocity of block was proposed according to the experimental results. The effect of rubber
plate attached in front of the wall to reduce the collision forces was also investigated.

Then the collision forces by the actual movement of the blocks induced by waves were measured
by the large scale hydraulic model experiment. Three collision patterns, which are rocking motion,
falling down, and horizontal movement, were assumed and reproduced in the experiment. The
proposed calculation formula was proved to be applicable to actual collision patterns by estimating
the velocity of the block at the center of gravity.

Collision experiments by the swing of the pendulum and hydraulic experiments were also
conducted using the prototype concrete walls and 5 ton concrete block in order to examine the
punching shear failure mechanism of concrete walls, The results of strain measurements and the
damage observations indicated that the static punching shear strength can be applied to judge the
possibility of the low speed punching shear failures.

From an economical standpoint, increasing the thickness of the caisson wall is one of the most
effective countermeasures to improve the static punching shear strength.

Keyword: punching shear failure, caisson wall, collision, impact load, wave dissipating block,
local damage
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