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Incidents encountered during trenching study on the Kita-amagi fault at the

Shimada paleoseismic site, Mashiki Town, Kumamoto Prefecture and
countermeasures
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VIEWTRE - KOLBFZEERPY  (AIST, Geological Survey of Japan, Research Institute of Earthquake and Volcano Geology,
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Abstract: We document some incidents encountered during trenching study on the Kita-amagi fault that
ruptured in the 2016 Mj 7.3 Kumamoto earthquake and our countermeasures. The incidents contain an
unexpected extensive spring water from shallow aquifer at trenching site and a collapse of a trench wall.
For the former, in order to lower groundwater level we employed deep well method, which forcibly
drains the groundwater flowing into the well, using submersible pump installed at the bottom of deeply
dug wells. Since the deep well method worked well, there was no remarkable spring water from trench
walls, and we were able to incline the walls at about 55° to 60°, which is suitable for observation. For the
trench-wall collapse, we stabilized the collapsed wall promptly out of consideration for the possibility of
further collapse expansion. These countermeasures allowed us to observe, log and photograph the trench
walls, collect samples for analysis, and open to the public, without major troubles during the investigation
period.
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Fig. 1. Distribution of the Kita-amagi fault and surface breaks associated with the 2016 Kumamoto earthquake (modified from
Maruyama et al., submitted). Distribution and classification of the surface breaks are based on fieldwork and interpretation of
aerial photograph taken immediately after the earthquake, that provided by Geospatial Information Authority of Japan. Surface
rupture with “?” indicates that the origin is less certain. Distribution of tectonic landforms including the Kita-amagi fault is after
Kumabhara et al. (2017). White frame shows location of Fig. 2. An aerial photograph (CKU20072X-C5-26) was downloaded
from Geospatial Information Authority of Japan (2018a). Inset map shows distribution of active faults in the area around the
Kumamoto Plain, including the Kita-amagi fault. Red and pink lines show active fault traces from Nakata and Imaizumi (2002)
and the Headquarters for Earthquake Research Promotion (2013), respectively. Orange star denotes mainshock epicenter of the
2016 Kumamoto earthquake. Yellow lines show the surface ruptures associated with the 2016 Kumamoto earthquake (Ministry
of Education, Culture, Sports, Science and Technology and Kyushu University, 2017). Background topographic imagery was
created from 10 m mesh digital elevation model data published by Geospatial Information Authority of Japan (2018b).
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Fig. 3. A photograph showing layout of the trench and two deep wells. View is toward the northwest (Photo: February 3, 2018).

&K= (mm)

500
i BEARRAEK
HET AR - 19885 ~20174F (30%5)
400 —
300 —
200 —
100 —
o —

1R 2R 3R 4R 5R 6A 7R 8A 9R 10A 1A 128

554 4. 1988~2017 FFITIS 1T D REARIRAEARD A RIREAKR. HEHREITRET (2018) ICX 5.
Fig. 4. Average monthly total precipitation at Kumamoto, Kumamoto Prefecture from 1988 to 2017.
The statistical record is from Japan Meteorological Agency (2018).
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Fig. 5. (a) The spring water from shallow aquifer during the exploratory pit excavation. Since the water level increased, the pit
was quickly backfilled (Photo: November 25, 2017). (b) A newly installed electric pole for electric power lead-in for
24-hour continuous drainage work (Photo: January 24, 2018). White circle denotes an excavator working at the Shimada
paleoseismic site. (c) Drainage device that is composed of a perforated polyethylene pipe penetrating the aquifer of
spring water and a submersible pump installed at the bottom of the pipe (Photo: January 25, 2018). (d) V-notch weir tank
installed out of consideration for environment (Photo: January 25, 2018).
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Fig. 7. Photographs showing a collapse of the east wall and subsequent countermeasures against risk. All photographs were taken
on March 7, 2018. (a) The collapsed part of the wall. View is toward the east-northeast. (b) A small fissure (outlined by
red arrowheads) developed behind the collapse. (c) A photograph showing that a water pump and a tarpaulin buried by
collapse-derived debris are retrieved carefully by using a heavy machine. View is toward the east-northeast. (d) A
photograph showing the east wall after the provisional construction for wall stabilization.
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