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ABSTRACT

The soil samples must be kept carefully from the field. So the soil samples
have not been disturbed (Undisturbed) as much: as possible which lead to the most
precisely results from the lab compare to the condition of the natural soil. But in some
cases, with-many issues in the soil storage process has caused to disturb the soil
samples which may happened due to the soil sampling from the field, the soil samples
which have been stored for a long time may change the condition of the soil or stored
the soil samples in the different condition time may change the condition of the soil. In
this study case, the clay layer has been remade by be fluid the natural clay and let the
soil consolidate until reach the 90% of consolidation which the cohesion has been grain
recovered, then start to sampling the soil and store in the different condition and
laboratory. The different conditions contain this issues the size of the tube, disturbed
soils and storage in different places: To find the relations between shear stress and
percent water content. In the most perfect condition, the samples must retain the
water content at same percentage, the samples must not been disturbed, retain at the
properly temperature and should use the large tube. To store the samples should use
foil and coated by paraffin, store in the properly temperature and store the samples in

ordered. The samples will have the closest condition as a natural soil.
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Wedwduniinisvasuanmludn wulimssaudiu wie MsIuMMUsITINYIAgNYIaTY
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2.1.3 shegeduny (Disturbed Sample)
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2.2 Force Sensitive Resistor ~ Square (leuwaiiunssnavamin)

viaulasAsuntasianufumusaniwindinaviuiieueed dhwdnnesius
ann anusunuiaies Tnefudminlddus 100 3 fa 10 Alansy Aeu YUY
Vinamegit 1 wnnslevin fuitiutnin 1.75 x 1.5 th isnzdwsunsténsasiuusannuy
it wilusiudmetiasldviuetssdaimin

gﬂﬁ 2.3 Force Sensitive Resistor — Square
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2.3 Pocket Vane Shear (tﬁ‘saeﬁamauﬂﬂﬂﬂuauwuwnm)

VudnmMsvadeuusudousieluia (Vane Shear Test) Fudunosileflavinis
Uszgnaldluniamamdmiuneaeumeusudeunuuliszueh (Undrained  Shear
Strength)  wesAumilsageulasasng mluausuarluiemaass dnvurvenaiedle
Uszneusgluiniivasuanegaiuanmednivunuriuayisiausedn (Torque) n1svaaeu
naluinsuasluitadnetrsuldlasisaudessuzveuiitmun Taglisunuiumpiluiesiu
U Aoumyusuuy fusadeuvesiussiituiimnasuuuvesiomuiionaaouiaioud
vaueuazenluiiaeiesdlefitenieudmiunmsinuadassly Tnsundvuisluwaeed
Tidenvansvue iewdsuldmummmrvanlunissauaina dmdudiidduiiuandag

fueeniy
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3UN 2.4 Pocket Vane Shear (1A393i8i2punaasufuLuunnw)

MIAILINALTIRaUNadauAuLUUTUNS

1) Aussasuuybisyuet (Undrained Shear Strength)

10xT

hd2 d3 T/m’ @

2 6
P = =i
we T = uswngede, nn-wu (IINN15asuLiisy)

Su,S'u=

h = eugalua, gu.

d = enunalnelune, @,



2) mmwla (Sensitivity)

WSUADURMIAIANIN &%

FrmalASensitivity) = ——
LS umILUasanIw

We S, = Amusadeunvuliszuistinanin

§’, = Ausudsuuuuliiszurethuuasanm (Remoulded Strength)

3) AneenUseABuLA (Correction Factor)

970 Bjerrum (1972) laajuirdinssd@euvesdumiluisauiilasnmveadeuy
- -J ar Ill -l 1 1 ] a - d a i
wsageulundsluninlasmiVasiisgenitdusadeutesiuiiindeush  (Mobilize)
- | g - ou ° s [ @
P ULLInaNERY (Sliding Surface) wesduRu Jelauuriiesrusznaunidmsy

YSuausa@ouvedudilaarnnisnaaeului mmmnﬂ‘s"nimun (u) wwag’num

wanddn (Plastic Index) va4fiu 9nauns

Sycorrect = ()xS, field (2.3)

J o - -l 1
#13790 2.1 unfuviieImnaainull

Aamila Junyiinuosfiy

(Sensitivity) (Classification)
Usvanw 1.0 Insensitive (L3il2)

1-2 Low Sensitivity (aa7ailasin)

2-4 Medium Sensitivity (A ulavunana)

4-8 Sensitive (12)

>8 Extra-Sensitivity (l2s7n)

>16 Quick (lvals)




2.4 Unconfined Compressive Strength

NMINAFBULTITARULALUTIMRINUTIR UL Unconfined Compression Test iy
MIna@eUMAISIRIUMULIIdeureiy laslifiussiudutnaunnseyefiafet1sduyi
Wanmuvssegsfuiinaasuunndneinanmavlusssund nsvaasuiannsoliuald
mdudewssuitouiuiseu Fameildannsmessuluisslaeyssnaintuus

annsahlldnuldegnvasadsTadviziunivany

Total Suress Porc Prossare Effectine Szess

- - - . -
Jjun 2.5 NTVNEBUWSIBARULYY Unconfined Compression Test Ua¥n13 Fail v8sRuLUY

199

mMiveaaunsevinlaslausnuuny (Axial  Load) WAvBavuLasAifa19veiiegi
Tnghiduswudnute sufedridhiunaldnarodinios 5-10 uril nsvaaavasiuuuy
Undrained Test 1ilasanszaziianainiaild Load sunseiasmesad Fail Wiawesuandle
Wisuiuanih (pore water) szlvasenindned iy uessuimm mtuluiiegadeng
iy mmm‘s’ﬂﬂﬂ'ﬁmaaumm‘fiﬂ Quick Test

Auihiamsmsussduduiiiarandesiu (Cohesion Soil) Yol gl
1435 Unconfined Compression Testfufumlsifinanaiidoutiu (Non Cohesion Soil) Wan
funzneu (Silt) vieRutliiniey (Sandy Clay) tieerinislianunsadsiiotteluniu
naaeuldinssiussugaioussnuiieusariusiidounldfdniuly msennasuieis
Direct Shear unu

Unilsesieiniesamuiiu Fail Wefesreliannsadu stress wiousanaldanniy
Hugefiusswunmmuanniigauiefinsgui (strain) Uszana 209% dnvaensitivessets
fu 3l 3 vla Ae

L.nms3URuuuwata@in (Plastic Failure) fegrdusvtaswandutnlaslifisesuen

- aAm

2.MFAUARUUTIE (Brittle Failure) azdunaiusasssuruidoudniauuuiieg iy

- ade

3.MFIVALUUNAN Apilanwasyauuunatafnuazuuusiy
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2.5 Undrained Shear Strength

mdsfuusadeunuulisyueit (Undrained Shear Strength) Ao dsdurhwein

= o o e ' - - -ia: ar ar A- ] o - @ )
vﬁamauuvm'mlmmawamuwaum’luanvcuzmugnwmuu.sqmmsm UARMTIUALY
- n‘ J‘ - ] J J ar 1 J L 23
anuluraenUSunumiuturesiuluivdsunyag Wernudulidsuulasenaves
1 J o o v a g & - J 0 @ e 5 -
mhglswmnseyharyianusuhlulnge  (Voidwesduldsuuasiasiunsudoutuny
Qs al a a - o o ala ' < _ W elaa
Lﬂuauuwﬂﬂnmmnumummawuwu'sal.?auuuu (Cohesive Soil) INSIEIUNNLVUIBLSS
o o 1 .c' - v o d' - = : - -4 -
mﬂ'szV|wmuua'mnz‘lmﬁaana’mﬂu"lﬂa'm'm LummnﬂuwmmﬂuﬂmﬁﬂazLaaﬂmﬂwmu

vasunavuladann
2.6 Water Content

mm%wmﬁwnuﬁ‘iim?ﬁ(Natural Water Content) Lﬂﬁﬂﬂiﬂﬂﬂ@ﬂ#@ﬂﬂﬁ%‘lﬁ
foyaineriuam e Ruduusideunsdutasidudunianindavesiududusiide
uwennRiluesn (Atterberg Limits) phsqiivmaeufifeAiautuyesiutiues Quaniuzsing
fumuFunusssuni) mamedeumntursduddimissuiilunumadouiy

lumeajiinmiBuresiummldsnnsidetiuiiivimimingmane @miy
vainfusassin Weuliwiwenmgl 105esmimnidaiiuseesinn 18 - 24 $alusey
Auwuaziiviinast udapam nauvsutudaduso AU u S usauia
Lﬁmam‘é’umsﬁmm%ulﬁgm'hﬁuﬁﬁﬁxﬁmmuLﬁmmnﬁmﬁmzL’ﬁ'ﬂnﬁﬁuﬁmwwz (Specific
Surface) Fuguthldunnin

Tumageg Funminnusngazwuireuliuiivimasniasiieendy 3 dwu fe
duiiduvesudiveanimuaniy minfufeuiinanlifihegud: Jun “Dry Soil” vieduuss
usichtevinsvesduiiailugaeth Gund1 “Saturate Soil” vieRusu thiufeuiuihiuey
ueilsivinuteeing \Fendn “Unsaturated Soit” | vienulsidui SsmuduiudvesUSunani
21mA uavveaudwesteudivannsoviviinuenuidulumnaduléann

U sEIadminAutwmin (Weight-Weight Relationships) #ie

el ww
Water Content, w(%)= press %X 100% (2.0)
_ w2-w3
Water Content, w(%)= ——— X100% (2.5)
w3-wl
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We : W, = dwintludu (ndu)
W, = U

= Yminfuus (nSu)

on

W, = dmitinfiuu (n$u)

]
=

W, = Uminsegnduilen+nszdes (ndu)
W, = uminsiegduiten+nszdes (ndu)
1 - o - 4‘;' ar -l '
* A1 Water Content dufuuwisasiliu 0 dwiudunduss enneziidmnnni 100%

2.7 Consolidation

- ﬂ. ar d a ‘D‘ L el ar ' ‘.’ a - i ' e .‘: ‘}’ :‘ a
AUBNAILIBIULIMINUSBNSINAER LU minenfiunegintiesuduly wiedmnin
v - ) ol & X a % &

MInguINveslAsEiNens Uinnsveniufiazanas udmilpsnnviuiieduuashileglu
' U Bl 1 1 @ @ 13 g ar .I: < A All - 3
devindieithiaansayudasiiald (incompressible)  #eiiu Uiimpsiasuluasiintu
oA T ' i ' 2 o= L L) ' e = - .
sodipinluterisrwidisfuawisaszuiseenluls vislvdesivanas iisduedousadh

. : : ar o - - &
Tndnu nssurumaduindenia nsyusnivesiu (Corsotidation)

wwmmquué’mﬁwmﬁuﬁmqﬁuqmauﬁ‘ﬁnaaﬁuﬁ&'sn‘h “AruamInlunsgy
8" (Compressibility) dudpaalunisgudnsvesduiuegiu “anuaansalunisivady
ruldveatilufu’ (Permeability) dlevaunriuanunsalunisyudadavesiuuar
arwanansalunsineduiwldvenilududasae fu fuzdunmandivesduiiGonds
dsvdvidueansgusaiaresiu (Coefficent of Consolidation)

NQENMIYUIARIYB IR

- & a - - v v oa & @ y | as va o & o
e ntuiumilsisinnsyudadainduty dulngjareglisvauhliau dufise

- | e = z A‘ a J ar i a @ -
auuAUMlieuBLn 3 njuiEstinsasuLUaS WL sEiIMsyUSadvesdiu

u-‘S - g ar 1‘; - -l ar vom A a -
auAliguAuiieglisyaunlaiu ssavlaqlusuaull ussiuussavsnassmle

INFUNTI

C=0+1+u (2.6)

- W - & 3
We O = ussdulunwifianue (Total vertical pressure)

Q
0

wseulsEAvidua (Effective stress w38 Intergranular pressure)

U = useiu (Neutral stress w3e Pore-water pressure)
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@ a & I e 1 a a w o e
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(C+p)=0C+u+p) 2.7

wseduvesiuluaunistiontugy (@) lunsdiil UALQNTULIWIU p WAz IwUT UL
a s 3 - ] q.; - ol : a " -
wisugnuimeen  ludunsie FueguutuRuviiealizgnuinesnstvriainiiewin
Ug ] & ) -l a : a
rwansalunsveubiiilveBuriuremiegs  Tududuwmilnuswiuilevgnudaeendd
110 Wesneudwnsoluniseanlmilvaduiiursfumiie i uWWiELYeUUASENIN
- - [ [ [T~ 1 3 W ¥ J‘ = ol s i ar 5
Aumileriuniwargnudasentaiiuduiu dnduilisfumivueunuazeialiliies fau
ar ] ar - J a J 24
WERINTIWIA t ussuaauiu (Excess pore-water pressure) i ssgnuipeaniumuniivdu
ar : 1 ar J - ar — s -
YoulR  waruseuilasoievesalvdulefuiiuuswulssdvtna | aunisusetiulsyavisua

Mevdaen t aduuleidy

(G4+p)= (G +0p)++p—0Op) 2.8)

a =3 -4 - o - J e - L
LLTQﬂUﬂBQVmIUﬁMﬂ'ﬁﬁ‘iTELﬂUZ\J (M) NMsiRuLTIAuUssandnan ‘VT’ﬂWFmLﬂﬂﬂ"liQ‘Uilﬂ

- o - - o . Bl a o ' o & -
MITUNTIYUEAM YR uRriugalieus A uiwIagnateveslUd L loularaunis

usaUsravsnavyity

(O+p)=(0C+p)=u (2.9)

Fausmhdniuiomeszgnuinesniy wazurudw s dsulafgy ()
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3.2) Vainammisiigegalaiviiveanismgas (Compressibility Index), C.
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B
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anuguniiaszami lddu
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3Ui 2.9 The Log Time Method

/- Compression

Slope = C.

“w Repound

log p
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2.8 Asaoka’s Plot

Wunsmuanseuduiussewindmyadavesiiu (S Audnismyadavesivly
aariou [S(n-1)] 39 Asaoka’s Plot frvenunliumiemanisallihaussiinamsad
gavin (Final Settlement) #38100%Consolidation 19zegilszerniaduitlus Fanmye
fgainet Liansadfetulfeguds Tnsssihmeansmuuiliilassredemmaneduves
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2.9 Hyperbolic Plot
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wypdagevieilldanne 1/slope durn Slope torldannsmansmidunsdlaeredenan
medusroyatinimemmyafvesiuiiuies

Time | Settlement
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0 0 0 1
50 35 4285
100 54 100 h.§s1ss2 s ot
150 " 5
2 | Ja B
250
300 w0 2 /
350 7:5 X4 .
o : 600
as0 75
3 3

3U# 2,12 N3 Hyperbolic Plot
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2.10 usAwwiled (Clay Mineral)
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anansonesaluily

3.nguusannlan (smectite) Tassadalusia 2 : 1 inflounqudalasi uludu
Tassadhailnanavenhunsney weslossuvandaingitnuaniy wradon wuinfidey
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NUUANANALMIL. wiRumilsantdeminnlddulvgareglunguudialedluduaynguain
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Ve o
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Uegtuindnemansldnersniananifveusiumisingui ieisselevinisléau
vosushu ivarnvansuasiivszansamgstu Insldimeluladnisuiuadsuanimivui
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szuumyhazateanssunisls 1wy thluduarsusuanuvilelud vilnfiuw wazesyt
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3.1.2 FEmsifiumetnediu
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3.2.2 Atterberg’s Limit

msnaaenineudumaivesiu Funingaudsuanunmviediinvenna
#u lnvilegaeriu 5 &ln fie Cohesion limit, Sticky Limit, Shrinkage Limit, Plastic Limit,
ua Liquid Limit uintevdaianliusslemimeiugiinamansifesan@singavineiniu
Feluteqiu medmAmnssulusnazléfueg 3 Indin Ao Fasriansivam Fasrin
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3.2.3 Specific Gravity of Soil
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swiiduduuszneu Wy fugniiureie Sswmudnegnn sedimnudasdumzgs fe 3
wieannni WwimnullansBuniddetinn sevilitmaudesiwizsinas

mis iz unmaRNug ennanu aunsailulEsanduterin
(Void Ratio) matumwyu (Porosity) Ad1udus (Degree’ of Saturation) wihevwiin (Unit
Weight) uarmduals suielimaaziundsin fuiluesivssneurennamuiy wy fufd
winegann adidimiddunnssnnodpuiiidanndudiudsenay wieduwmile wild
At uwznnimse Wesndumisiidulsneveewdsm Ssminni Quartz
Fadudnseneundnuomsis uenandurmudadiniedwenhlulslunivnassiy

- v [} o - - '3 & e W
anme 1y lelugnintsnnazneuvesdiedu Tumsiseivunadindudae Hydrometer

0 [ o 1 e e - ' ]y .I’ -
AT uwElag Aedmiuansiringiuliaammuiuiuduivitveni 3
L ar 1 g ar ar 1 %’ a g A = 0 Ad L.
szwiriudasdmveniminvesinglueine sie dmimifigumgdl 4 C AiiVSuesvining
& o
1y Jadunsvedeunuannsgiu ASTM D 854
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3.2.4 Grain Size Analysis (Hydrometer Analysis)

- 1 & m ﬁ 2 - : =i 1
afUNIUSENIUMBEIRAUVAILIUNG  FRuisusudiefull  aviinase
AuaNUArinquennafiuetiann 1y dnarerimuduu1 (Permeability) Shsinmgan
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- - - o w ' v v - -
Tpmsurnerarveuinfy elivanzauiuruneas s 1wy vudou ouy auiwiy
a aw & v vy a1 W a ada & al '
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- g ¥ J %’ £ 1o Ad ] { d 4 -
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s - o v el e 4’
NUNIFU ASTM D 422 ﬂ’ﬁ'ﬂ’lﬂu'lﬂLl.ﬁzﬂ'ﬁﬂ‘i:’/ﬂ’]&}ﬂ']‘tl’i]ﬂujﬂﬂu vld 2 38 il
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200 Judaulvg (0.075 mm.)

2. Fnnnzneulasld Hydrometer Analysis dviuAufiivuandnniwsunsaved
200 (vwwdnnin 0.075 mm.) 1wy fuwmilea (Clay) fuwilentussnou

3.2.5 Unconfined Compression Strength Test (Inall¥ Force Sensitive Resister $u

YIVINNA)

NMInaapuRISnAUlayYTIAINLIIAIUTI Unconfined Compression Test
Jumameaeumidswiumuusadevvesiulaglifiussdudmudnannsevi sefafegediu
ivanweesiet nauiinaasusandnanmiulusssumad  nsuaasviaunsols
raldmaduilaiouiieuiuisou Swmaildenmmedeuduiiiesnlasyssanayiniy
Aausemitidmildetaendy Safuisiiunivats lays1edeinunsgiu ASTM D
2166

3.2.6 Pocket Vane Shear Test

nsveaouusudoudasluie (vane Shear Test) duduindvsilofilévinis
Vszgndldluniswnmdmiuneaeumdusadounvuliszureth (Undrained  Shear
Strength)  vesRuwiisaseulasasng Meluauauazlukemeans dnvuzvensissile
Uszneumsluiniivasuanegdiuarsmadiiuunusiuayisiaussln (Torque) n1snaaeu
noluiineaaslufifiamediuldlasiesuferesveuiitmun Tglisumuumplunasin
U3 Alewmyuiuu Ausadouresiusrituitainaduvuvesilowuileneaeuiaioudn
vimumiuaversluisiniesdiefieendendmiunsinueisiely Tasunfvusluiness
TWdenvarsoun iwedsuldmumumnzadlunissiuding dwiusmdedufiunnsne

fusenly d198191nunsgIu ASTM D 4648
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3.3 MIATHUAIDENAY
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3.3.2 MSHLURAY
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3.3.3 N3 Consolidation Y8e#usI981
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