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Water increased pore water pressure
that caused Shear strength of soil
decreased

(Resisting force decrease)

Water increased mass of earth
(Driving force increase)

Factor of safety decrease



Driving force:  Mass of earth
Slope angle

Resisting force: Shear strength of soil.
(cohesion and friction)

Factor of safety = Resisting\force
D¢iving force

F.S. > 1.25 or higher is acceptable
F.S. <1.0 failure
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Categorization of the inspected landslide (a) Shallow earth slips (b) Gully erosion (c) Failures of
cuttings behind the houses or roadside cuttings and (d) slope or bank failures due to erosion of the
foothill and destabilization of upslope area.




Relationship between Rainfall and Landslide
Department of Mineral Resources
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Landslide hazard map
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arning system

The public address system for the community. There is a need for
establishing the community-based early warning system.
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FFF I after 3 days of heavy rain

at RMUTL, Chiang Rai Campus
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@ Research undertaken
Pore water pressure monitoring in collaboration with
Geotechnical Engineering Research and Development Center (GERD)

Kasetsart University

Kew Mae Pan Project, Doi Inthanon, Chiang Mai
the highest mountain in Thailand
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Pressure se

[l Reservoir

/deaired

*— 1Bar-Air entry ceramic
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1. Drill a 2. Insert L
bore hole PVC tube 3. Use a smaller drill bit to create

a smaller hole for the tensiometer

as casing tip

4. Insert the tensiometer
into the hole and cover

the top of the borehole to
prevent water entry



Pore waterepssure, kPa

Variation of daily rainfall and corresponding pore-water pressure
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Pore water pressure, kPa

KU-Tensiometer
Variation of rainfall and corresponding poréAyater pressure
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Mae Pan Project
Doi Inthanon, Chiang Mai




Chiang Mai Flood Map

Hydrology and Water Management Center
for upper northern reglon

Flooding

in Chiang Mai, Thailand
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Flooding

in Chiang Mai, Thailand

T T

Chiang Mai Flood Map

Hydrology and Water Management Center
for upper northern region
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Flooding

at Baan Rim Wang Village, Chiang Mai, Thailand
14 Sept. 2011 25 Sept. 2011

3 Oct. 2011 @ 9:
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Flooding
at Baan Rim Wang Village, Chiang Mai, Thailand
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During 3-5 Oct. 2011

155 families 470 peogi& Zero-Casualty

Effects on houses, rdg , bridges, irrigation structures,
farmland and fruit‘plantation suffered damage

worth about@nl lion baht




Flooding

Mai, Thailand
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at Baan Rim Wang Village,
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related damage in archaeological sites
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Seismic Hazard Map of Thailand in Modified Mercalli scale (MM)

g. Sowrce of Infomation

Fansary 30045

1. Deparmeat of Mine

Department of Mnend Ressurces, Thaibnd 2005
Ministry of Norueal Resources and Enviroemens

- In1545, The C%e i Loung (The big stupa)
(o)

m 86 m of the structure collapsed

The upper @
after ¢ ar quake (Ref : The Fine Arts Department)
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Earthquake
related damage in archaeological sites
Nearlyl 10 years
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Wat Suan Dok, Chiang Mai, Thailand

Source : Media




Earthquake
related damage in archaeological sites

Wat Suan Dok, Chiang Mai, Thailand




Earthquake
related damage in archaeological sites

Wat Suan Dok, Chiang Mai, Thailand




Earthquake
related damage in archaeological sites

Wat Suan Dok, Chiang Mai, Thailand
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Conclusion

® Research undertaken {
= Landslide, Flooding, Earth \g

® Collaboration
= National Kaohsmn@t University of Science

and Technolog@

= etc.,
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