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The port structures were damaged over a wide area by the 2011 off the Pacific Coast of Tohoku earth-
quake. Especially the quey walls damaged by both of the ground motion and the tsunami were observed
more remarkable in the south than the epicenter. It is assumed that the damage of the quey walls due to
liquefaction by the ground motion before the arrival of the tsunami became more heavy by the tsunami.
Howeber it is unknown how much damaged by liquefaction before the arrival of the tsunami in most cas-
es. Therefore this study examined some numerial simulations using the cocktail glass model through
strain space multiple mechanism model for granular materials which could consider permeability, for the
damaged port structures that the damage degree is known and that the damage caused by only the ground
motion, in order to clear how much liquefaction occurred by the ground motion and the mechanism of
the damage of the quey walls by the liquefaction before the arrival of the tsunami.
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CASE STUDY OF THE RIVER EMBANKMENT WAS AFFECTED BY THE
GREAT EAST JAPAN EARTHQUAKE GROUND MOTION IN 2011

Naoki MORISHIMA, Kenji HAYASHI, Eiju HIROSE, KIM KyungHwan ,
Yasumasa IMAI, Akinori SUZUKI, Keisuke KITADE

The Great East Japan Earthquake that occurred on March 11, 2011, earthquake of long duration of 2
minutes or more occurs, many structures were affected. The river embankment WG, It is intended to tar-
get the river embankments were damaged by the liquefaction of foundation ground, attempting to repro-
duce analysis by FLIP, was carried out a variety of study to fiscal year 2012 and fiscal year 2011. The fis-
cal year 2011, and from that there is not enough soil test results, set the liquefaction parameters using the
Express method, was carried out mainly study using multi-spring model. The fiscal year 2012, I went to
verify the validity of the cocktail glass model that takes into account the permeability in the long-duration

ground motion.
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An Effective Stress Dynamic Analysis considering Permiability on Ground Motion at
Landfill during the 2011 off the Pacific Coast of Tohoku Earthquake

Kazuaki UEMURA, Minoru NOBUMOTO, Makoto YOSHIDA, Shigeru SATO,
Yoshiaki KAGEJI, Yukio TAMARI, Jyun-ichi HYODO, Takashi NAKAMA,
Atsushi HOSOO and Shun-ichi SAWADA

The widespread liquefaction damage was occurred in Tokyo bay area by the 2011 off the Pacific coast
of Tohoku Earthquake on march 11, 2011. This liquefaction damage was enlarged by long duration more
than 2 minutes on mainshock and the aftershock about 30 minute later.

In this study, the effective stress dynamic analysis considering permeability is done on the affected area
and unaffected area in Urayasu city. Aa a result, the applicability of the numerical model is confirmed.
Then, sand boiling can be expressed by estimate the generation process of the pore water pressure.
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AN EFFECTIVE STRESS DYNAMIC ANALYSIS ON A DAMAGED QUAY WALL,
A EMBANKMENT AND LANDFILL DURING THE 2011 OFF THE PACIFIC
COAST OF TOHOKU EARTHQUAKE

Makoto YOSHIDA, Soichi TASHIRO, Naoki MORISHIMA, Shunichi SAWADA,
Eiji KOHAMA, Yosuke OHYA, Koji ICHII, Tetsuo TOBITA and Susumu [AI

This paper describes the results of an effective stress dynamic analysis on a damaged quay wall, an
embankment and landfill during the 2011 off the Pacific coast of Tohoku Earthquake. The results of the
analyses were compared with the various types of structures damaged due to liquefaction during the
earthquakes which were long duration more than 2 minutes and mainshock and the aftershock about 30
minute later. As a result, by the analysis considering of seepage of pore water and dilatancy of soil, the
deformation of the various types of structures damaged due to liquefaction was fairly simulated. Moreo-
ver the cause of damage of them was clarified by the analysis. The analytical results show that the dam-
age of them is greater because of mainshock and the aftershock about 30 minute later.
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