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Dynamics Landslide Susceptibility Model
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Abstract
Landslide is a natural disaster that can cause significant
damages to lives and properties. Mainly due to the induced

landslides from extreme rainfall, it increase moisture

content and reduce shear strength in the soil. This behavior
of landslide, the Kasetsart University’s Faculty of Civil
Engineering’s  Geotechnical Engineering Research and
Development Center, studies to behavior in soil shear
strength would decline when it is increasingly saturated by
rainfalls of rock groups are sensitive to the occurrence of
landslides in Thailand. The classification of rocks that are
sensitive to landslide based on geological data of 1: 250,000
ratio by the Department of Mineral Resources, could
indentify 11 types of rocks nation-wide, 8 out of which
vulnerable to landslide. In addition, they had develop a
analytic system for dynamic landslide susceptibility areas
based on two geotechnical theories namely Infiltration in
Unsaturated Soil and Infinite Slope Stability. This analytic
system for prone areas of dynamic landslide would be used
to forecast areas sensitive to landslide based on 72-hour
advanced rainfall volume data. Efficiency and accuracy for
this model is 46.12 percent to analyzes the area of Huay-tai
Ban, Mae Phoon, LaplaaAmphor, Uttaradit Province.And it
would serve one of instrument to monitor situations and
make decision about its mission regarding disaster
surveillance and warning to reduce the impact of the
landslide to occur in the future.

Keywords:Landslide, Landslide Susceptibility Rock group,
Infiltration Model, Geotechnical Landslide Model, Dynamics

Landslide Susceptibility Model

1. A

AsWALITEUULUUSIaes WieldlunisifeufAunduiu
Usgnounigluudiaeneadaaians 2 Luusdiass Ao
wuushaesnisluady (nfiltration Model) ileldlunsiwases
m'sLﬂﬁauwmﬂ%mmﬁﬂumaau‘ﬁ'Lﬁmmmlummgiau%uéﬂwu

A1ALEEY WATLUUSIADUENETATINYDIAIAAULUUANABUUA

GTE - 315



nsUs:gudsmsdronssuleskasa ASIA 18
/\/\9'8’" Jufi 8-10 wamanau 2556 au ssusudtduiwsd 1Weslng
0)

—_

(Infinite Slope Stability Model) tioldlun1siasiziautiung
vosaanudefinisasunlastsunainlufunserntiuluaui
Windw Jedunaviliidsiunsadouvesivanasaudumaliiin

msRvRvesanAuiieUnanuTuluiuinnwe
2. ngufnessaliaanssuildaiisuuudnaes

2.1ngufnmsivaduvasiluniadiu

a a '

navpalAnuIziidnsnane@desnIneaInAulusITU
Wuegreun wilesanniidedunsadouvasiuazanadiaseau
pudusinty Tasduinnuinluteszoziiandus) azviliie
sesuihlanuaioulnaiafu uenwileanseauinlanuduansn

an v a 1 a v VoA <,
oaildmuund drunsainunnldminuadeiiloadusseziiaiuiy
eflwanldunavsiloseautnlaauduans [1] ueanuwel (2546) Na
P Y 9gva & A o 8 ¥ a A wa & i
Wosanulepuduin 1 ez liiAen1sAivRluluumug welu
USnuiseiuilanudud 2 eggasousiantnlinuns 2 4u u

o P a A wa = v o ~

ussaviuaziilenmafiansidauuudnle fegui 1

msRifuuuEu

z 4

i 1 uration (4
M\ A P . v Saturation (%)
N Fudududimnnmstusaahiiu Oﬁloo_‘

)
Fui 2

szanldaumann

Depth

- awa % Saturation ¥6A A-A
mMInuaLuUan R
JUN 1 szauinladu 2 9u esaniuiinnuinlussegiandus

P37 ; Wwaanwal, 2546

msiaszsinsasunlamSmanilunafuiesandusn
Ifo1fouuusianaves Green and Ampt Tud 1911 Fady
LuuUstaeansAfamansegdty Rarsuilinisivady
(Infiltration) Iu%uﬁuﬁﬁqmauﬁaaﬁnaua (Homogeneous)
Waduiuihilendunn Tnefidnsinisinady (Hydrautic

conductivity, K) wihiuanududidualdifudnsinisivada

a o

fiRuBus (Saturated hydraulic conductivity, Ks) Usunauitlu

WIRRUANTUAUANEN Awandluguil 2

[2] Li and Young (2006) lsiuszandlduuusiaesves Green
and Ampt Alpsgvnisuasuntasusunainluauuuaindesag

frsunlifuiiauaudfadiane wazindunniianig

=

(Homogeneous and Isotopic ~ properties) G9N15ATIEI
o A oA o gy} = &
(ﬂ']Luuﬂ'ﬁL“UuWlEJ']ﬂ‘UI‘ULLLl']i'TUIﬂEJM@TJ]‘ULLﬂuﬂ']ﬂWﬂﬂ X-Z Fadu

BUISIUMAERURAIMUTAANIaaws e Ty x*-z* fadu

GTE - 316

unuuuUAvaInBeIniituaNaIndumiiiy ¥ uarlduuudnaes

GA_Model Tumsiasgsidsuandlugui 3

Volumetric W ater Content(8)
8 & 8

T T
ItD

-
il
s _T_...-—
(-~

ty

o

Soil Depth

JUN 2 MawAsunasanuguludu

‘17im : Green and Ampt, 1911

|ll|mmﬁxll
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mmé’uﬁus‘ﬁ%?ﬁuagﬁumLLN@mfﬂumaau (Matric
Suction) wazArAEnnsalunsTuruve s lutiaiiu
(Hydraulic ~ Conductivity) IummzﬁLLsa@mﬁwﬁmLU?ﬂlsﬂﬂ ER
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(Permeability Function Test) kagn15UszaNaA1INLUUTI@DY
nadaans lunisdnuviaded avldnisuszunamanin
LUUSIaRImNeAfinransuas [9] Brook & Corey (1964) 91nN1S
swrmdeyauariieszvinanaaniRvesiusumslvady e
Adulsddienmslinszinginssunsinafuresiudilubush
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Rock
Os | BrO) | hb(cm) A

Ks, (cm/sec)
Group

1 0.391 0.010 137.810 | 0.390 6.53E-04
0.399 | 0.012 115.274 | 0.465 3.82E-03
0.408 | 0.008 100.1147 | 0.380 1.40E-03
0.415 | 0.016 122.6972 | 0.552 2.05E-03
0.412 | 0.010 125.825 0.480 2.45E-03
0.396 | 0.007 128.785 0.446 4.35E-03
0.414 | 0.011 119.306 0.451 2.31E-03

Lo N o0 o ~AWLWN

0.431 0.013 123.296 0.475 1.73E-03
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(KU-MDS Shear Test)  lag [5] anSénawagisivs (2553) It
NANIINAFD UM ULTLE DU AU URsULUAIRNSEAUAINY
dudvasiulutasvianudusiiusluseuu 3 unu Inouandly
sUkuUTlandunuaun1si 1 wazaun1svesuiaznguyniuds

A9 2

f=yo+ta)+ bly) —> T =vy,-aSn+b (G) (1)
ool
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T = M&suusadeu (Shear Strength)

yo = masfiaunsenuduiususaznauyaii

a = AnuduresnIANuduTuSiasuLsudauniusEeu
AnaBuIEeth

st o= sudumuBusadeh (Degree of  Saturation)

b =  ANudursnsANLEIRusAiaSULTLaauiULIIng
FIUYDIAU

G = WiNAviuvesAu (Normal Stress)

AN5197 2 @unsANNFIRUSYaINSIAsLL AT A ULS e Y

AiRsEAUAMNBNFIVRIRUMUNGuTuFna A MAaaL

Rock Group T =y,-a(Sn+b (O)
1 T =0.189 - 0.104 (Sr)+0.372 (O)
2 T =0.774 - 0.762 (Sr)+0.457 (O)
3 T = 0.642 - 0.634 (Sr)+0.387 (O)
q T =0.743 - 0.690 (Sr)+0.507 (O)
5 T =0.794 - 0.769 (Sr)+0.461 (O)
6 T = 1.393 - 1.392 (Sr)+0.426 (O)
7 T = 0.341 - 0.318 (Sr)+0.596 (O)
8 T =0.247 - 0.189 (Sr)+0.534 (O)

MnmsAnweudiuveshdsfuusudeuiiananiefing
Wabuwasmuduy wudh A1 Cohesion afidtanasdledinuiy
dinduusien Friction Angle azildnsii wawidlednungfinssu
¥94A1  Cohesion Wud1  HBIAUTENBULTIYAINUTLIVBINS
Usgneufuflegluoymeveshuwsiaseia  dsamnivihlisige
351}1'51&LﬁmauamaaLﬁaqmﬂﬂ%mmﬁﬁﬁﬁu%uﬁﬂﬁﬁmaugﬂwé’ﬂ
poNYIINAULSIATsanas A1 Cohesion YesAufilaidudade
ihitimanaaeuuuuunaflildadueiestiolnusgariluiu
anfurn Total Cohesion fetiu {3feTsaseannisanuduiug
voshuitlidusethronsiudsuutanSmanilusafiuds

AN 2 UAANNITVOIUFARYNGUYATIUMIAITIN 3

y=mx+C —> C=m(0)+C’ )
el
C = cohesion (ksc)
m = anutuYesnsmaNduius
O = volumetric water content
C = effective cohesion
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Rock Cohesion ¢ Y

Group C =m(0)+C’ (degree) | (t/mA3)
1 C =-2620)+1.89 20.43 1.92
2 C = -18.54(0)+7.74 24.56 1.88
3 C =-14.22(0)+6.92 21.16 1.83
4 C =-15.40(0)+7.43 2691 1.83
5 C = -19.73(0)+7.94 24.78 1.97
6 C = -35.24(0)+13.93 23.08 1.96
7 C = -7.87(0)+3.01 30.79 1.95
8 C = -4.29(0)+2.47 28.14 1.85
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Weather Research and Forecasting (WRF) ﬂiaumqmﬁuﬁﬁuﬁﬂ
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Hourly Rainfall
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G FS<1.1
6N 1.1<FS<1.3
Jr1unang 1.3<FS<1.5
# 1.5<FS<1.8
AN FS>1.8
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15
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Cegres of Saturation
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-
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2]
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FRELRIETE
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Susceptibility Landslide
Landslide scar

Very High (FS<1.1)

High (1.1<F5<1.3)
Medium (1.3<FS<1.5)
Low (1.5<F5<1.8)

Very Low (F5>1.8)
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5. @3UNan1sAnen
Luvusaesituiiseulmdensiinfuodudmaifannsold
Tumsaaniseinsinuaauamiladunat 72 s Taelu
fufissudminarldnatumsussanana 6 Hludneads
2xavaauuuaasiananldagmitluvengldlunisideudeiu
ﬂfiﬂuv]ﬂﬁuﬁLﬁmﬁaﬁuﬂémawsmﬂm Tagszuuasisy
fudunslud we2ss6  Fezdufiunulnensunineinsssdl
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