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Some characteristic features on slide collapsing at residential area in Sendai city,
Miyagi, caused by the 2011 off the Pacific coast of Tohoku Earthquake

Shoji Mishima™ , Kiyoharu Nishigawa™ , Masao Nemoto™ , Toshiaki Sasaki™,

Mamoru Komatsu™ and Takafumi Miake *

Abstract

Over 5080 housing lots in hillside area of the Sendai city, Miyagi, are damaged due to land deformation
resulted from the strong ground motion by the Mw9. 0 great Tohoku earthquake, March 11, 2011. The local
government has been starting and is conducting the restoration program named “the Project for Emergency
Landslide Measures in Residential Areas” for 170 heavily damaged areas. In this study, we summarize some
characteristics such as type of land development, geology, slope characteristics, ground water head levels, and
observed type of slope collapse, in order to describe overall features on land deformation at 44 slide collapsing
blocks in 39 heavily damaged areas where authors are possible to survey closely.

According to our observations, examined blocks show following characteristics ; high cut or retaining
wall with height of four meters or more, higher ground water level, gentle slope inclination (3 to 10 degrees),
slow shear wave velocities of land fill soils (less than 160 to 200 meters per second). If these blocks would
have housing lots step-by-step, surface partial slips could be accompanied with main slide.

It is concluded that surficial mass slidings are commonly identified in the Sendai hillside area. We also
propose some possibilities like those depth of the basement of estimated deformed zone could be evaluated
from slope height, and slide-prone zone could be deduced three dimensionally from the extent of low shear-
wave velocity zone.

Keywords: the Mw9. 0 great Tohoku earthquake, housing lot, slide collapsing, earthquake
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Fig. 1 Distribution of damaged housing lots in the Sendai area caused by the 2011 Tohoku earthquake. Most western part of the map desig-
nated as A is inserted. Examined area (red) are located northern-to-western part of the Sendai municipal area. Area within 5 km dis-

tance from the Sendai Station is indicated by black circle.
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Fig.2  Simplified geomorphological features in the Sendai area®.
(Red circle is the same as the black circle in Figure 1.)
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Table 1 Geological succession of hillside area and lowland in the
Sendai area. (This is composited from a couple of
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Table 2 (1) List of damaged areas summarized by the Sendai City. In this table, for each area, category of public counter measures by the
city and age (or decade) when land development work had begun, are also shown.
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Fig. 5 Definitions for parameters characterizing slide collapses.
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Fig. 6  Histogram of embankment height of slide collapsing block.
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