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The relationship between soil extrusion force

in soil extrusion process and undrained shear strength
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Abstract

This research aims to study the relationship between the
extrusion force applied to the soil sample during the soil
extrusion process and the undrained shear strength from the
unconfined compression test. A total of 105 samples were
obtained from seven boreholes with a thin wall of 2.5-inch
diameter. Samples were collected at every one meter up to 15
meters belowground. Atterberg's limit of the soil sample,
including Liquid Limit (L.L.), is in the range of 26.33-88.10%, the
Plastic Limit(P.L.) is in the range of 15.42-49.31%, and the natural
moisture content is in the range of 12.41-75.88%. The study
found that the extrusion force applied to the soil sample is

directly related to the undrained shear strength.

Keywords: Bangkok clay, Undrained shear strength, Extrusion

Machine, Unconfined Compression Test
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2. nQufiingIvas
2.1 fqumigangunn (Bangkok Clay)

Aunileansann (Bangkok clay) 1unyneutuuuinuluuiion
rﬁwﬂaamﬁsw&jumﬂﬂaNﬁuamsxmﬂiwa Ohtsubo wagatug. [3]
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2.2 daefreiumeanIn (Undisturbed sample)

fpgnsRupsan I (Undisturbed sample) tusnegrsiuiiiu
naunlaenerguineresalsznovkaslassadisvesnuli
wiloudvanmassluauiu nsiiufegsiuasaninazldnssuen
\iudeg1aviianszuanuid (Thin Wall Tube) 3anszuangngy
(Piston sampler) dlvunaiduritgugnans 3 41 811 50 iwudiung Tu
Y a dao & a ~ P o= 2 o .
FJuRuifidnvauz duiumisrgeutwdsiunats Tunisiiudiedis
agnn1snanseuenusasluluduiu fegrefuazinegaiely

P
@ 1 a a @

AIEUBNUN LLa3Qﬂ§ﬂ%uu’]W%@mﬁUﬂi$U8ﬂUN AIDYWAUNONLNY

U

Jun1annauIIzazgnduiinydafiu uavdateaiena (Visual

Classification) waaldn1sfulaivarsnssuaniedasnulitunis
SLMPVRIN NUNLLEYFIBE1e ANEN Suiiusiegis ERIGHIERE

o =2

FolAsanis wagdu q MAertes asgniuiinasuunszauianszuen

o o

vnnsevenneududiomedey wariin1svudegeselingsia

=1

(usegdlasunmsnsznunseifioutiesiign) FeRudeg1wilniaz

linpaeunuautimMmnsaluiesiiniseely

23 massuusudounvuluszuigd (Undrained Shear Strength,
Su)
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Consistency S, (kPa)
Very soft <125
Soft 12.5-25
Medium 25-50
Stiff 50-100
Very stiff 100-200
Hard >200
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4.1 wamsveaeumTndIAauennesiisn (Atterberg’s Limit)

NANISNAABUAITATNALEALMBSLDSNVBIFIBg 19 RuUTld Lana
AIMN5199 1 et wunUselnnaesiunie3sues Unified Soil
Classification System(USCS) wuinfusegnsiiumageueglugis

YosRuUssan CH uay CL Auandlugun 8

A19199 1 KansvadeuA1lniALenmesisnYaIfBENsRumilen

AUEN Wn,(%) LL,(%) PL,(%)
2-14 12.41 - 75.88 26.33 - 88.10 15.42 - 49.31
14-15 21.36 - 47.61 31.54 - 80.39 15.42 - 26.79

CL or OL

Plastic Index, Pl (%)
3

40 P\_\;\(\e
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20 MH or OH
10 | CL-ML o ® o
. - Mi®or OL
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Liquid Limit, LL (%)

3UN 8 MsduunUssnnAudie s USCs

4.2 wansvaaeaunN1Ienduuyaase (Unconfined Compression
Test)

A1INAFBUN1TEAAIMUUBATE (Unconfined Compression Test)
vilagliiussnalunuafisdesedsiunieizunsanszuanlaglil
wsaunIadudne TnevhnsneseuiuiiegRuasEn MABuadY
duaglhiszuisissninnimegey Sainseseuiaedieiu fuaedl
Wurugudnans 5 uaz 6.5 lwufluns anugeegil 10 uaz 13
\wufiuns Seeduutseenduiiinan 7 vaw udaznquasiaudn
0g7l 0-15 1w Han1eaeuilethAiddsfunsadeunuulaissung
1(Undrained Shear Strength, Su) unUIsuifisuiuauanlana
mmgﬂﬁ 9

NAIINNIINAGDUNITENRILUUBATE (Unconfined Compression
Test) A1idafuuseidounuulasyurgidn(Undrained Shear
Strength, Su) Asudrsluluianiauneaiu Tnefimiassunsaidou
wuliiszuieivhiiaafio 0.19 kPa Ageianite 10.83 kPa fidiade

Wi 2.18 kPa @nsnsasuunany [8] Iadu Very soft clay

S, (kPa)
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ANUANANNY WARIRIFUN 10 Ausegengaildlunisaudiegiaiu
88N31ANTTUBNUIY (Extrusion force) 1A1L11AU 6.21 kN 210
o ' P P P ' £
AR08 19MAUINYRULANE BH-5 AiRdnudn 15 luns wazA1usaties
ngaildlunisdudiegsdueanannnszuanuiedanyiniu 0.26 kN

o ' P ) = a a
INADYNNTEAUAIUEAN 6 LUAT YBINRULATE BH-3 HALafieves
w5 bglun1sAuAEiAwNAY 1.83 kN Tunwsiunuinansaiboiuy
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Extrusion force (kN)
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AuduTusszniusafildlunsiusiegaiumisioenain
AsvuanUM (Extrusion Force) fummasiunsadounuuliszuie
(Undrained Shear Strength, Su) 31NN1INAFDUNITOAGILUUDATE
(Unconfined Compression Test) LLamﬁng‘ﬁ 11 lngarunsaasy

ANuduWUSLaRaENNTT 4

12.00

usion force (kN)

UM 11 A wduniug S ann1snesey UC Test Wag Extrusion Force

S, = 1.2765x @)
e S, Aedridstuusudeunuuldsrune war x Aoruse
dlunssuegneiu
nAuduTusnumildannsageuiissuusstuAuos
91 3 kN FAfiingnguiuf dauissdunsaduAuiiuinnda 3 kN
anuduiusivsingdminsnniduuunlivvesnnuduiuse
WoauAls o1vdwaieaudesiulunisiiaunisanuduiusly
yungAlueuAm
dlofiansanaueuduiusseninsussildlunisiuied s
wilgreenannnszuanuisiuamdesunsadounuulsissuieth lu
A3tlveY High plasticity clay (CH) mmé’uﬁuéi‘f‘iﬂﬁﬂgLﬁuﬁﬁwwda
TngAnidsduusadouuuulissunsthuusiunsafuausaduiu wu
anuduiudduandluaunisi 5 wazgud 12 drunsdues Low
plasticity clay (CL) arwidiiusiiusngaeandosiunsdidsiumien
goulunnsufeioruseiuiuiiaiuinnds 3 kN arudurusi
Usingdeinsannidunullduvesaiiuduiusegnoaunds

AudusAnaIkandluaunisi 6 uaggui 13 auadu

S, = 1.0785x ®)
S, = 1.3275x ©)
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Extrusion force (kN)

JUN 12 Avwidaniug S,91nn1svageu UC Test uag Extrusion Force

d93u High plasticity clay (CH)

S, (kPa)

A A

200 “iﬁ:n
i N;A{k A aa
Wy "
Extrusion force (kN)
JUN 13 Avwdniug S,91nn1svageu UC Test uag Extrusion Force

#193U Low plasticity clay (CL)
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o Guwmduiluduunussian, S, = 1.2765x (R*= 0.7762)
® CH, S,=1.0785x (R?= 0.7743)
® (L S,=13275x (R?=0.7896)
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