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ABSTRACT

The purpose of this research is to study undrained creep
behavior, and drained compression characteristics of soft plastic
silt-clay (MH-CH) subjected to vertical and horizontal loading at

any stress levels.

This research used undisturbed block samples from the depth
of 5 meters from KLONG PRAPA EXTENSION project at Prathumthanee
province. Before testing, the samples was isotropically consolidated
in the triaxial cell to the effective stress equal to effective over
burden pressure (Evo), prior to performing undrained creep tests at
various stress levels and thereafter allowing consolidation process
to occur. Tests were performed in both vertical and horizontal samples

to simalate in situ vertical and horizontal loading.

The clay shows anisotropic behavior with respect to both its
undrained shear strength and undrained creep. Results indicated that
hcrizontal creep strength was lower than the horizontal undrained shear
strength measured from CIUC test at Evo by 20 %, and was approximately 6%
lower than vertical creep strength which was 10 % below the vertical

undrained shear strength measured from CIUC test at Evo' Nevertheless,



horizontal creep strength was higher than vertical undrained shear
strength from Unconfined Compression test (UC), and from Unconsolidated

Undrained Compression test (UU) by about 18 % and 24 % respectively.

This soft plastic silt-clay at Prathumthanee province is the
creep susceptible material as the value of "m" parameter (slope of
linear portion from graph between logarithm of strain rate versus
logarithm of time) was lower than 1.0, showing only0.70 for vertical
loading and 0.45 for horizontal loading. Strain-time relationship
during undrained creep could be estimated by SEMPLE (1974) or SINGH
dnd MITCHELL (1968)'s equation with reasonable accuracy, though SEMPIE's
equation gave better result., Moreover, the resultsalso showed that if
the stress level was high, failure due to undrained creep will occur.
(Base on shear strength measured from CIUC test at Evo’ undrained creep
failure would occur when soil sustained constant shear stress only 80 %
of the shear strength in horizontal loading, and only 90 % of the shear

strength in vertical loading)

For the study of drained compressibility characteristics,
results were obtained from triaxial consoclidation tests after completing
undrained creep tests. The linear 0-€ relation base on elasticity
theory and assumption that clay is isotropic material were used to
evaluate the drained modulus of elasticity (E') and drained poisson's
ratio (v'). These two parameters can be used to predict three dimension
compression or settlement at each stress level. Values of E' and V' are

found to be dependent on stress level. These values are:

a) E and vV for total effects of undrained and drained compression.

Vertical loading:




I - A
éL between 38 and 18 v between 0.19 and 0.24 when ég
ve u
between 50 % to 90 %
Horizontal loading:
E - Ag
— between 35 and 13 v between 0.16 and 0.14 when s
o u

ve
between 50 % to 80 %

b. E' and v' for consolidation compression only.

Vertical loading:

L]
A
?—- between 43 and 29 v' between -0.01 and -0.06 when S

a u
vcC

between 50 % to 90 %

Horizontal loading:

%— between 52 and 28 v' between -0.10 and -0.54 when

a
vC

between 50 % to 80 %

"8

Due to soil behaving an inelastic nonlinear material, the

observed drained poisson's ratio is negative.

As the result of this Bangkok silt-clay soil has creep problems
and anisotropy in shear strength, the suitable factor of safety used
in the design should be high especially when the undrained shear strength
from Field Vane or CIUC test is used in the design involving the
horizontal leading problem (e.g. computing passive pressure). On the
contrary, using undrained shear strength from UU and UC test with the
standard factor of safety for design, e.g. that for using corrected
Field Vane strength, it will lead to conservative ‘design when results

were from poor samples.
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(n)

. [y T -
dmSudanduAIw

£] =

M
Il

Joqdnva

AtrAavfiaInn1sBuf LA nHuAIw

A fl lasnn1sRanI A LFURUSS 2110 Logarithm §7u e
1893RS 1A LATUAAUANT SAUMUABWS Y L Boudufl Ly Ldu
asviiiaaan t = t, (1 unfi) vIFAuAUBEYARIIAITY
tAfun (a3 zAuMUIswa e L BaudAn Lnfudue

A lasInnTTRans A uduNUSIImane Lagarithm gu e
189A LATHATUATS TAUNLAB WS L ausuf U LduR s
(falan t = t) (1 uafi) FaunuYavAl U LASoR LS Ay

. . -
nuasus L auiian ufuduy

wususeiflusivy (Deviator stress) = 01-03
- . 01-03

sSTAUMuIBWsvLdaly (Stress Level) g
u

AgVgATanUatus tilee Loy

ATIWAIATD Y L HUAS 9N IHA IS TURUES TN Logarithm waw
ansIAIwLATYANU Logarithm wavwiaan
AWATIATEY L HUASINTINANUFUNUGSZn N Logarithm
wavAIU LATEAAY Logarithm maviaan
nﬁﬁuaﬁnﬁaqﬁauﬁLﬁu15ﬁﬁ10n11ﬂn11uiuﬁu6€:n%ﬂv Logarithm
18VIA3IAI LATEARUATS SAUNUIBUS Y L Sou
ﬁdwuaﬁﬁﬂaqéiuﬂtﬂuL5ua1an11ﬂﬂ11u§uﬁu65:ﬂiﬁo Logarithm
VBIAIY LATEARUATS SAUNUA B LS Y L S0y

AL LATeA (Strain)

A LASea o a1 wuae (1 unfi)

dA31AYLASEA (Strain Rate)

#A%1A77u1aSuA 1Sy (Accelerating Strain Rate)



(v)

da37AuASuaRagatang (Trainsient Minimum Strain
Rate)

ianla q

1 muas @ w1 uaf 1 o

Laafl LAndasA LATunRagaTaAg

LianfividR (Time to Failure)

1 inBonaun 13t R naadn (Remaining Time to Rupture)

w1311 LR rava AL luTnsvuae SKEMPTON
nﬁvuuﬁe11u1uuﬂ1#vuﬁuﬁﬁiuﬁ1ﬁ (Total Over-burden Pressure)
awauluigaa (Cell Pressure)
nursusvUssindualuuuaAvausssugid (Effective Over-burden
Pressure)

Awiudss@ndualuigaa (Effective Cell Pressure)
MuIBUSYIJuLarnUBLssls SinSnanan
NUIBUIIIWUAZALIBUI I S Z@nBuata v

(61+63)/2

(01-03)/2

AT LU T LIeRBY Ba wNUA BuSVU S s AnBrafiilARAuNY g 97A p-q plot
QuatA LB LoU LAY LB YD WU BUSIUS AN BrafiAdAL A p-q plot
Audutn ludlasivasuusn (Back Pressure)

auAunalulnse (Pore Water Pressure)
nmavivuseidsuuuuduiasy (Undrained Shear Strength)
Tugdaunvarrudanguluaamlyszuamiy (Undrained Modulus

of Elasticity)

Fasrdaudr0v Tugawm lyszuaein (Undrained Poisson's Ratio)



(n)

Eg, = Tugdauweaudangufl 50 % vewuasuse e iy

E' = TugdaunvauBangulusaiwszuieny (Drained Modulus of
Elasticity)

V! = dasrdudavev ludanmszunenh (Drained Poisson's Ratio)

wi =  dUSvvaadnufuiSuusn (Initial water Content)

wf = uinﬂmnuﬂuﬂhﬁﬁuqn (Final Water Content)

wL = dnivas (Liquid Limit)

wp =  fanandfin (Plastic Limit)

PI = Plastic Index

OCR. = Over Consolidation Ratio

Yy = aumuuuye (Total Density)

BnuavNIINARE Y

cIuC = nsnanadeious L Souve sAufigndadateutuuy lo Timsaudau

. > 1 - g w ¢ -
nauAly LAYay Triaxial Tusawdu Lasunsan aarAnusuLy
lulwse (Isotropically Consolidated Undrained
Triaxial Compression Test with Pore Pressure
Measurement)
" e - ” - L) 4
uu = nﬂ1n1n1au1uusuL5aunaunuﬂ1uqnanﬁdﬁ1uu1u1ﬂau1uﬂﬂ1ﬂ
duimsu (Unconsolidated Undrained Compression Test)
uc = mamndvivuse i JauvavAuuuuSas Ayt (Unconfined

Compression Test)
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