* Hiroaki MATSUGI Fukken Co., Ltd.

INTERNATIONAL SEMINAR ON
APPLICATION OF ADVANCED TECHNOLOGY IN SLOPE ENGINEERING
HANOIL,2025



Fukken CO., Ltd. : construction Consultant
FUKKEN & MINAMI CONSULTANT (HCMC)

Head office
Hiroshima

oF i
% i
o R
B
Kyushu Ny,

| BRESTER -
\zu T = et

! : ..T:r
ik ‘%EEEE

HRSTR
LY

B :
| . - Boaht
G |'t*‘-’ff"-=""‘ oy e el
” L R : LI FEAR P ZBFEF
il -ﬁﬁfﬁ\
| it

Number of
employees: 708

Evlal] e gy e
e



Table of contents

1. Debris flows in Hiroshima, 2014.

2. Debris flows in western part of Japan, 2018.

3. Objective of study and investigation method of
sediment disasters

4. Nankai earthquake and tsunami desasters

. Historical record of the earthquake and stone
monuments

6. Conclusion



1. The kind and characteristic of the

sediment disaster
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3. Objectives

« August 2014, heavy rainfall occurred = around
]|c‘||II’OShIma City, leading to large scale debris
OWS

« Slope failures, debris flows into the Hiroshima
City, killing 77 people

« July 2018, heavy rainfall occurred around
western part of Japan, leading to large scale
debris flows and sediment disasters

It is important to elucidate the frequency and
impact of previous disasters and assess the
probability of future disasters



2.1 Reconstruction of debris flows frequency
in Hiroshima, 2014.

-Geology of investigated area
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Fig. 1 Index map
Geological map is after Geological Survey of Japan (2012).



Aerial photograph of Asakita—ku area
( Hiroshima, Kabehigshi)

Debris
Flow




2.2 Debris flow

The edge of the dam destroy

The house and car near
the river destroys



3. Investigation method of sediment
disasters

(MMorphological analysis (aerial photograph
analysis )

(@Geological reconnaissance, morphological
survey

(3Geological survey (bore hole survey)

@Monitoring survey of displacement of the ground

(groundwater monitoring, inclinometer, etc)
(B®Soil test, insite test



4.Survey method our study

*Observation of the debris flow sediments
and distinguish the stratum

-Radiocarbon dating('4C) from the debris flow
deposits

«Determine the depositional age of the debris

flow deposits

Compare the disaster record with historical
documents



4.1 Sediment disaster hazard map by

morphological analysis
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http://www.city.hiroshima.lg.jp/www/contents/1256201335621/ind

Out crop of the debris flow sediments

" | layer® Parallel structure

3 Upper:Debrisflow sediments
Lower :Medium sand-silt layer

boundary

layer@ Irregular structure

Cobble size gravel
Debrisflow sediments
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Radiocarbon dating(14C)
from the debris flow
deposits
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5. Chronology of past debris flows events
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6. Representative record of the stone

monum

ent an

d document in Hiroshima

—

100~150 years ago

from present
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Record of the stone monument

September 11th, 1926. (XKIE+3AE)
Nukushina Village, Hiroshima

The date and time of the disaster, the scale of damage, and the
amount of money were recorded.
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7. Purpose of construction of monument

« Memorial service for the victims
« Record of the disaster for the future

» Thank you to everyone for helping with
the recovery

=The construction costs were likely
covered by donations and contributions

17



8. Historical record of Nankai—Tokai earthquake

a:Cape Asizuri,b:Cape Muroto,c:Shiocnomisaki,d:Omaezaki
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Flood and damage of house
Nankai earthguwake Kochi city

Dec. 21,1946

(1,400 dead and missing)
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( photo by Kochi Univ.)
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Historical document
Earthquake damage report of Kochi
[Kokuryouki]
(Hoei earthquake:October 4, 1707)

(Transcribed Record)



9. Distribution map

Stone monument of disasters
(Geographlcal Survey Institute GIS Map)
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GIS Map description of the monument
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Stone monument and information sign

Hoei earthquake (1707) and Ansel
earthquake (1854): Built in 1858
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The damage situation was recorded



Conclusion: 1

1. Previous debris flows have occurred seven times
2. The frequency of destructive debris flows seems

to be once every several hundred years at each stream
3. Comparison with the history record of the disaster
4. Debris flow recurrence interval of 150-400

years, Hiroshima

5. Field survey and 14C dating, literature study

to elucidate the frequency

24



Conclusion: 2

6. Telling future generations of the natural disaster
7. Knowing past disasters and local history will
help prepare for future disasters
8.1t is important to record and communicate disasters
9. Stone monuments are the most powerful method of
recording (in temples or schools)
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Thank you very much




