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ABSTRACT

This research studied the slope stability of the Nam-pong riverbank at Ban Tha Kae, Muang District,
Khon Kaen Province, due to the rapid drawdown. The subsurface exploration was bored from the soil surface
until a depth of 15 meters. The soil profile was divided into three layers; Lean Clay (CL), Clayey Sand (SC), and
Silty Sand (SM). The consolidated undrained method determined an undisturbed clay sample's friction angle,
cohesion, permeability coefficient, elastic modulus, and poison ratio from the triaxial test. The values obtained
from the test were analyzed by finite element method using Plaxis 2D program. In the analysis, the groundwater
level was fixed, and the water level in the river was reduced by 25% from the groundwater level water level
reach 75% of the groundwater level. The clay layer above groundwater was in an unsaturated condition. An
unsaturated clay was analyzed as transition regime (the matric suction equal to 200 kPa) and residual regime
(the matric suction equal to 300 kPa). Moreover, the specific date of reduction water level in the river was 60
days. Analysis shows that when water levels drop sharply at 75%, the safety ratio is the lowest. Soil movement

was increase.
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Tunsfinwlsvihmsiesgiaiiosnmaindulasld3slaludieduns(Finite Element Method) tilevin
n9m AAnaasnse (Factor of Safety) mstdeguitavun nisidegulunuiuey madeguluuuis usansesh
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nmegauluiesfjiin1s (Laboratory Tests)
mi‘mmaauﬁam@mamﬂ’&ﬁugmﬁuaaau [4,8]
1) nMnedeun1InIzateveudindiu (Sieve Analysis) 1195§11 ASTM C136
2) mMsvageumvadafuiglalasimes (Hydrometer Analysis Test) 41915§1U ASTM
D422
3) NIMAIARANNTUMRIVBIRUTERINSRMB3TSN (Atterberg Limits) 11915§1U ASTM
D4318
4) MINAFDUNIANUANTWNIEVBRU (Specific Gravity) 1Im5g1u ASTM D854
5) MsnageusaaLnuLUUSaRAetiliszunet (Consolidate Undrained Triaxial Test)
1M ASTM DAT67

6) MIVAADUMNALUTEAVENTTURY (Permeability Test) 11n3§1u ASTM D2434

A19131281599
mMsdstuRULas AT ImAY [7]
1) fhns¥eianisannduresmasdntines
2) Saudnvessedutnlugth
3) Snseurilénu
4) NSNAABULI1EE1577 (Standard Penetration test)
ASAATIZINE

iwan1svagaulaanmMInedeua1euvinnITieziRalaglusunsa Plaxis 2D
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KaNITAANANT AU LTIRLT I TdITRTiaaEn 15 wes Kanwdl 1 Suuneenldddl 7
awdEn 1-8 was Wufuwda Lean Clay (CL) innnudn 9-13 was Wuiuaiin Clayey Sand (SC) waziirudn
16-15 wns WHuduwia Silty Sand (SM) wanslumsnad 1 Tnendsdinnudu 31 o

MsnpdeuNISALsENLIUSafiAeuUllsruetn (CU Triaxial Test) [4] hnnsnadeuiinu

willgnluanngduddmeiuarliidudiiiei lnsnmmeaeunllddudimeinyinmegeunuswgauning
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200 uay 300 kPa Bsflan1azdudadetlddyudsaniu 29.67 aam uazussdaumiorszuidafumiiiy
24.40 kPa fianmziumisnlddusadeni ﬁLLidﬁanw?ﬂ 200 kPa laAyadenniu 31.30 231 uavlsidn
wilgrsennadafuwindu 88.30 kPa LLazﬁLLiﬁq@mw%ﬂ 300 kPa ladysidenniu 31.30 09A1 kasusedn
wileaszninadinfumiaiu 134.53 kPa nseiiu Clayey Sand (SC) wae Silty Sand (SM) wiayudeaniulag
n1sulasAn Blow Count 91nn15UA@BU Standard Penetration test (SPT) HA1VNAY 31.90 9961 Lay 36.21
9371 MUY UARTIAITIeR 1
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vosiumioaiunusiviluiaseiarerfonanisvaaay Triaxial Test [4] slun1sdinsgsiagynisAnuiu
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wn3nwiiu 200) waganidg Residual (ANUsIRanAnINWIIAY 300 kPa) wanslupsedl 2

Tumslinsesiazrhmsiaszsinaman 5 nsdl

1. $nwnsziuilgfuainiszsiu -8.00 1. wazsziuthlugiheciifisysu -8.00 w.

2. $nwssiunildRunsifiseiuiany wershwseruilughaeiifssdudug

3. SnwnseiuthlfAunsifisedu -2.00 1. seduthlughiSuduiisedu -2.00 w. UAYARAININT 2 3.U

seavuludninegisyeu -8.00 .
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0. fnwnseiuthlfAuasifisedu -4.00 1. seiuthlughiSuduiisedu -.00 . UAYARAIYING 2 3.U
sedtuluginogitssdu -8.00 3.

5. fnwnsziuthlfAunsifisedu -6.00 1. sefuthlugiisuduiised -6.00 w. UAYARAIYING 2 3.U
sedulusnhegisesiu -8.00 u.
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WYISN 300 kPa dAleendt Aumiledlddudirieuniussimammnin 200 kPa
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A15197 1 AaNUANUIUYDIAY

GLIGENIG
ANNANINAIAU(LAST) 1-8 9-13 13-15
Liquid Limit (LL), % 28.6 399 28.6
Plastic Limit (PL), % 18.9 17.8 0.0
Plasticity Index (PI), % 9.8 22.1 28.6
Specific Gravity 2.66 2.67 2.79
Saturated Density, T/m’ 1.70 1.90 1.90
Unsaturated Density, T/m’ 1.80 1.70 1.70
% Passing Sieve#4, % 100 100.00 87.9
% Passing Sieve#200, % 85.6 42.00 21.3
szinnuesay (USCS) CL SC SM
5197 2 @mamﬁ’ﬁﬁugmmmau
FHAAK AN c e E K B B B :m
- \% 3 3 3 faga
an (kPa) (degree) (kPa) (m/day) (kN/m ) (KN/m ) (KN/m ) .
(1) (kPa)
Cl(sat) 1-8 24.20 29.67 207,000 0.18 0.00012 20.00 18.00 18.00 0
CL 1-8 88.30 31.30 91,437 0.18 0.00012  20.00 18.00 18.00 200
M200
CL 1-8 134.53  31.30 106,384 0.18 0.00012 20.00 18.00 18.00 300
M300
SC 8-13 0 31.90 100,000 0.17 0.00864 18.00 17.00 17.00 -
SM 13-15 0 36.21 100,000 0.17 0.00864 18.00 17.00 17.00 -
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M13199 3 KANTIATIZIlDTEAUINBLT 8.00 WnT M191NRINAS Tnglusunsy Plaxis 2D

) seeuthanfianas Undrained A law1zaumiilen
(u.) FS Displacement (a.)
Clay Unsaturated M200 0.00 - 8.00
SC 8.00 — 13.00 1.635 5.5460x10°
sp 13.00 -15.00
Clay Undrained M300 0.00 - 8.00
SC 8.00 - 13.00 2.239 0.2559x107
SP 13.00 -15.00

M19199 4 KaNFIATIEVilaszAUINegAiInGs Taglusinsy Plaxis 2D

¥l seduhannAanas Undrained A 1aw1zauwmilen
() FS Displacement (4.)
Clay Saturated 0.00 - 8.00
SC 8.00 - 13.00 1.767 0.2423x10°¢
SP 13.00 -15.00

v
° 1l

A151991 5 HaNTSIATIEMaTEAULNBEN 2.00 WRs anRInae Weeluswnsy Plaxis 2D

Y

¥in seiuinldan seduthenniia Undrained A wwizfunilen
(31.) PR FS Displacement
(u.) (u.)
-2.00 1.648 0.1865x10”
Aunieldsusngeihd 2.00 2,00 9 -4.00 1.351 0.9826x10°
WI9FNQALLTIEN 200 kPa -2.00 14 -6.00 1172 2.8780x10”
-2.00 &4 -8.00 1.031 17.2000x10°
-2.00 1.648 0.1851x10°
Auniolddusngeihd 2,00 -2.00 4 -4.00 1.343 0.9778x10°
WI9PNQALLTIEN 300 kPa -2.00 14 -6.00 1171 2.7500x107

-2.00 99 -8.00 1.032 15.8000x10
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v
° el

A151991 6 NANNSIATITIIBTEAULNBEN 2.00 WA MINRINET Weeluswnsy Plaxis 2D

Y

¥in seiuinlday  szduthenniia Undrained A wawizfuwilen
(a.) PR FS Displacement
(u) )
-4.00 1.676 0.1518x10”
Aunileliidudadethi 4.00 4.00 9 -6.00 1.384 1.0660x10°
W39A9RALINSIN 200 kPa -4.00 §ig -8.00 1.172 12.4700x10”
-4.00 1.677 0.1655x10”
Aunileliidudadethi 4.00 4.00 9 -6.00 1.378 1.0380x10°
WI9PNQALLYTISA 300 kPa -4.00 14 -8.00 1.184 25.8700x10°7

M99 7 KaNTIATIEVlTEAUINBLT 2.00 Wwns A191nRnAs Tnglusunsy Plaxis 2D

4T seiuinldan szduthanniin Undrained A @w1giuinilen
() AAq FS Displacement (4.)
()
AunieldBusagetnd 6.00 6.00 1.721 0.1052x10°
WI9FNRALLYTIEN 200 kPa -6.00 £14 -8.00 1.430 1.0230x10”
AunieldBusadetind 6.00 6.00 1.710 0.1093x10°
WI9FNQALLTIEN 300 kPa -6.00 f14 -8.00 1.410 1.0380x10”

szAuL1agi -8.00 .

M200,M300 AINITAUNINA

sc
S

X

YA

v
o

ANN 2 MSUEAIN1IINRBINAINSEAULEYN 8.00 AT AINKINGS
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v
1Y a

SEAUUNRENHINGS 0.00 4.

SC
SM
AW 3 NSUARINITINARIN AT TEAUNBE AR INGS
JgAUNBET -2.00 1. NTEAUARY Uazavan
JEAUNNY 2 Y. JUsEFULI0EN -8.00 4.
Clay Unsat
v A
LM
X

B M vabe = 0.0158 m (Fement 163 thode 1934

= <4‘ v A o 3 qva 1l o o o 1w
a19N 5 ﬂ'ﬁLLﬂGNﬂ?iLﬂﬁ@UW?LN@?%@Uu{LﬂﬂuaQ‘W -2.00 Lung LaZITAUAIUBYNTEAY -8.00 Lung
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seAUL10gN -4.00 1. 1INTLAUATY Lazazan
JEAUNNY 2 Y. UsEFUL10ET -8.00 4.

Clay Unsat

SC

YA
SM
X
A 6 NITUARINTINABINEINTEAUNBEN 4.00 UATAIAINTINARING
JEETUETET] FTTTL [ESTRRTRRRRRRTARTETY EYTTY IVTA FTOT AINANTRTINTS FTRTRRTREREI STRET FYTTY FTTTUITRNI RNRRARTUTI EYRRI FATT1 FERTIRTRNTNURRRRTRN RTTEI PYTTI FOUTINTRRINNRARIONIL STRIERTRLRNTEI FETTI FITI FTTINEIN m;‘ﬂﬂ

= Nencium vake =0,02587m Eement 172 2t Nod 1241)

@

= .:4' o A o % qva 1l o o o 1
awn 7 miLLammimaaummaimwﬂmuag‘w -4.00 LUng HRSITAUAURYNITENY -8.00 Lung

v ¥ id o A
EAVUNBYN -6.00 4. RINTLAUFNAY LAZATAR

sedunnY 2 4. ausEiUtheg -8.00 .
Clay Unsat
§ SC
SM
p—>
X

= v o '

AT 8 NSHEAINNTIABINAINTLAVLBET 6.00 LUATANNNRINAIRNINAS

U
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73 sm 2% 0w 23 S0 7% BRI B® DN A0 2% BN TI D0 2D BN I AW 20 S0 W

FYRTH ITTTY STRTY FYRTE FYTTURTHTE FYRTY FYUVY RTSTY [YRTE VYT EYUTI NURT FTUTI EYRTI [YURIATRTI FYRTY YTEI STUTE RYRTI PYTEI RTATI FYRTL VTR FTSTI FYRTICTUTI ETRTY [YUR1 TATI FYRTY (YRE1STUTY EYRTI [TURI RUTTI FUTH1 FETEI SUUTI PATHI FUTTI EAVTI PRTR1 APTTI CRTTY
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