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Synopsis

In this study, we proposed a new method for evaluating effect of surface roughness of a rubble mound,
which supports a breakwater caisson, on the bending moment developed in the bottom slab of a caisson.
We also presented some preliminary results on the surface roughness effect with using the proposed
method.

For preparation of the method, we firstly conducted a series of loading tests to investigate load support
systems of a rubble mound. Based on the test results, we made a stochastic force-reaction model and built
up the new method that is based on Monte Carlo Simulation method using FEM analysis. The method is
capable of estimating the bending moment in a stochastic manner. With this method, we investigated the
effect of the surface roughness on the slab bending moment.

The loading test results show that the loading block used in the test is supported by a small number of
contact points and the contact forces have a wide range of distribution. This discrete and inhomogeneous
load support system of the rubble mound is very different from linearly distributed load support system
assumed in the current design. The test results do not show a dependcﬁce of the load support system on the
foundation surface roughness made by expert divers (smooth surface and rough surface).

The proposed method made us possible to evaluate a statistical characteristic of the bending moment
amplitudes of a bottom slab that is subjected to reaction force from a rubble mound with different surface
roughness. Based on the simulation results, we quantitatively showed the bending moment increase from
the design bending moment in accordance with a different surface roughness. The simulation results have
also shown that the amplitudes of maximum bending moments, which are given at each Monte
Carlo calculation, have a wide range of distribution, and that the average of the maximum bending
moments becomes larger than the design bending moment predicted by linearly distributed load in the

most simulation cases.

Key Words : Rubble mound, surface r‘oughness, bottom slab of caisson, bending moment, loading test

* Chief, Technical Development Section, Kobe Port and Airport Engineering Investigation Office, Kinki
Regional Development Bureau ( Ex-Senior Researcher of Coastal and Marine Dep., NILIM )
** Researcher of Port Facilities Division, Port and Harbor Department

*** Head of Port Facilities Division, Port and Harbor Department

**** Head, Structural Dynamics Division, Structural and Soil Engineering Department, Port and Airport
Research Institute

3-1-1 Nagase, Yokosuka, 239-0826 Japan

Phone : +81-468-44-5029 Fax : +81-468-44-5081 e-mail:moriya-y92y2@ysk.nilim.go.jp

ii





