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Rationalized Seismic Design Method for Gravity Retaining Wall

Shinya Nakamura
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Summary

The seismic coefficient method which computes earth pressure and inertia power by

transposing earthgquake power to static load is used for seismic design of gravity retaining wall.
Earth pressure is calculated by meodification of the Coulomb’s earth-pressure theory (like
Mononobe-Okabe solution) which is computed from the balance of power of static state. There is
no clear basis about the validity of transposing the dynamic seismic phenomenon fo a static
phenomenon. Therefore, it can be said that the present seismic coefficient method is a designing
method which covers some unknown fields of phenomenon by various kinds of margins, for
example, disregarding of front soil resistance, adoption of design value of soil by the safety side,
stability evaluation by the safety factor, etc. In order to rationalize the present designing method,
it is required to reflect the actual behavior of gravity retaining wall during earthquakes. Then
some model tests of gravity retaining wall were conducted using centrifugal equipment, while
measuring acceleration, displacement and modification situation of back-filling and retaining
wall, and acting earth pressure on the retaining wall. Data analysis shows that the assumption
used in Mononobe-Okabe solution is not appropriately expressing the behavior of back-filling and
retaining wall during earthguakes, and active earth pressure of static state is enough for
calculating the earth pressure during earthquakes. And the present designing method is able to
be rationalized by clarifying the action point of back-filling earth pressure, the value of the peak
acceleration used for calculation of inertia power, the effect of passive earth pressure of the front
soil resistance, etc. Furthermore the response acceleration and displacement of gravity retaining
wall can be calculated by a simple experience formula setting relationship between input
acceleration and earth pressure,
Keywords: Mononobe-Okabe theory, gravity retaining wall, seismic coefficient method, centrifuge
model test
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