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[

Setsuo Nopa*, Sosuke KiTazawa**, Takeshi IIpa***,
Nobuo Morr****  and Hiroshi TABUCHI***¥**

Synopsis

In order to clarify the earthquake resistance of steel plate cellular bulkheads with embedment,
the shaking table tests were carried out on models. Dimensions of cells are 1m in diameter and
1lm in wall height, and embedment ratios (embedment length/ wall height) are 0, 1/4, and 1/2.
Major results are as follows;

1) Under the strong ground motion, the cells behave like rigid body, and their predominant
modes are rocking. The installation of gmbedment significantly affects on the stability of
cellular bulkheads.

2) The resultant force of backfill pressure measured is smaller than that of active earth pressure
during earthquake calculated by the current design method. The earth pressure measured
on the front part of embedment has the triangle ‘distribution with the largest near the sea

* bottom, ‘and its resultant force is fairly larger than that of the passive earth pressure. during
earthquake ‘calculated. - From these two facts, it. is concluded that the ‘current . design .method
- overestimates the earth pressure acting on back face of cells and under%txmates that on front
face of embedment. ) et : .

'3) When the ground acceleration .increases, the mass of cell fill. which contributes to. the inertia
.force. decreases apparently.. The following experimental equatxons on the least’ upper "bound
of the eﬁ'ectlve mass of cell fill are obtained; ’ T )

' k £=1.0—kg. kg=0.2 .

. £=0.8 “kx>0.2
where, £ is effective mass coefficient as the ratio of effective mass to real mass, by is seismic
coefficient, respectively.

4) The analytical method in which the effective mass coefficient and the reduction of seismic

coefficient are considered and the ground is replaced into springs gives good agreement with

‘.the experimental results. This method, therefore, is able to evaluate the stability of. steel
plate cellular bulkheads against earthquake.

* Chief of Earthquake Resistant Structures Laboratory, Structures Division .
** Member of Earthquake Disaster Prevention Laboratory, Structures Division
*** Research Engineer of Central Research Laboratories, Sumitomo Metal Industries, Ltd
*+#* Research Engineer of Research Laboratory, Shimizu Construction Co., Ltd.
*¥x6k  Technical Developement Department, Toa Harbour Works Co., Ltd.
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