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Introduction

B In recent years, increase in various natural disasters as landslide,

due to climate changes on a global scale , becomes the serious

social problems.
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M In Vietnam, the serious physical and human damages has been

occurring frequently by landslide disasters and it’s debris flow




Example of the slope disasters

and the countermeasures

for landslides .
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Lao Cai province | Shimane Prefecture in
in Vietnam Japan

Area 6,357 km? 6,707 km?

Population 565,700 705,893

Total Budget 25.3 billion 527.7 billion

Disaster Prevention
Budget
The Ratio of
Disaster Prevention 5.00% 7.50%
Budget/Total Budget
The ratio of disaster prevention expenses to the total budget, which is almost the same

ratio. However, the total budget in Lao Cai province is 25.3 billion yen in terms of

Japanese yen, and 527.7 billion yen in Shimane prefecture. The total budget for Lao Cai
province is only about 1/20 or less of Shimane

1.3 billion 39.6 hillion




GDP per capita trends in Vietham

GDP per capita has doubled in 10 years




Case Studies

Mon-Seng Bredge
Landslide




Location Map of the Survey Area

About 250km
North West

of Hanoi




Design Work of Landslide Countermeasures
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Preliminary Results of High Density
Geophysical Exploration

Resistivity cross-section
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Drainage drilling work Landslide-slope surface

protection by log fence
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Design Work of landslide countermeasures

Drainage drilling work

fault gouge
gneiss or granitic
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Case Study

|_andslides occurred at urban area
In Da Lat city ,April 2017
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Vietham

Kawasaki Geological Engineering Co.,Ltd
T.Kanno PE(Civil).JP/Ph.D




Situation near the top of the landslide
immediately after the landslide
in April 2017







Bén trong nha, vét nirt chay doc theo
chan twong va trong khu vwe bép
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Model resistivity with topography
Iteration 5
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Resistivity in ohm.m
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Horizontal scale is 38.67 pixels per unit spacing
WVertical exaggeration in model section display = 0.75
First electrode is located at 0.0 m.
Last electrode is located at 195.0 m.
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Landslide monitoring
with ground extensometer




Drilling survey and set-up PSG
just before the Drainage Well construction in 2020




Drilling results in 2020




Setup of water level sensor
and PSG observation device
before drilling of the Drainage Well




Concept of the drainage

countermeasure
In the Well




Ground leveling work before excavation
of Drainage Well(20 March 2021)




Before placing the concrete top plate

Placement of concrete top plate




Remove the formwork after placing
the concrete top plate










14 April 2021 Sediment runoff behind the sidewall of
the drainage well by heavy rain (beginning of heaving)




23 April

23 April




As a countermeasure against heaving, grouting was
carried out around the hollowed out Drainage Well.




Filling cavities by Grouting







Identification of the heaving area using orthoimages
and topographical contour maps created
by aerial drone photography







Soil Improvement cross section by Grouting




Soil Improvement cross section Area by Grouting




Countermeasure against heaving
Load reduction by the EPS method




Displacement prediction of drainage well after installation
of bottom concrete

Inclination of the top plate
of the catchment well

PSG

/

Displacement stop after installation
of bottom concrete




2021.9.27 Drainage Drilling













Case Studies
Bal Chai district ,Quan Ninh
andslides occurred along the road







[ MAY 2015]
Before countermeasure WOFk

[AUG 2019]
AAfter countermeasure work




On-Site Disaster Situation




























Conclusion

Bl Suggest the importance of disaster prevention and mitigation, that should take some
measures before the serious damages will occur (ex:hazard map).

BB ICEELGDIE. HEEZITHRICEFICFEIT>THLZ LN T —FT YD)
B An important point for Japanese companies doing business in Vietnam is to be able to
deploy as many solutions as possible.

BARDESHNNNF LTEBREITILDICIE, TESLITZLDY)1—30FFHLT
WaZ&,

M It is also important to provide technical solutions that allow us to obtain a large

amount of geological information that will serve as the basis for construction before




Thank you for listening !
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