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4. Experimental Studies on Model Clay Ground Subjected to
Cyclic Wave Loading

Hideaki OHNEDA*

Yasufumi UMEHARA**
Yoshiaki HicucHI***
Kazuaki IRISAWA*®¥**

Synopsis

Stability analyses for wave loads are very important for the design of an off-shore structure like
a composite breakwater founded on cohesive clays. In the current design procedures, wave loads are
treated as equivalent static loads, and the analysis such as the bearing capacities or the circular
slip surfaces is done by ordinary static methods. For more accurate or rigorous design, we must
study both the dynamic stress-strain or strength characteristics of soils and the failure mechanism
of foundation subsoils subjected to cyclic loads.

In order to investigate these problems, cyclic loading tests on a composite breakwater founded
on cohesive soils were carried out. Considering the soil strength characteristics determined by cyclic
tests on soil elements, test results on a model are discussed. Main conclusions are summarized as
follows : '

1) A resultant deformation is the most appropriate index for defining the failure. When it becomes

1%, the foundation starts to yielding. The foundation fails at the larger resultant deformation :

2 to 4%.

2) The subsoils starts to failure at the front of the breakwater, and the region of failure expands
horizontally.

3) The safety facter of 2.5 is adeqeate for bearing capacities as customarily used in the current
design.

4) When the cyclic strength characteristics of the clay are considered, the current methods of
analysis give conservative results.

5) It has been found that a proposed method of calculation is useful to evaluate the failure condi-
tions for the foundation subsoils.

* Senior Reserch Engineer, Soils Division

**  Director, Soils Division
*** Ex-member of Soil Dynamics Laboratory, Soils Division
**kx  Member of Soil Dynamics Laboratory, Soils Division
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