FNRIILLBURNIILNY 2

3uuuy Abstract (Unantia)

Project Code : TRG5880102

(swalasans)

= a ) g’ IJ Qs a J
Project Title : ﬂ’]i')Lﬂi']&ﬁWf]@]ﬂii&]LL?GLaauLL‘]_I‘LIVLNit‘LI’]El%']ﬁ?.l%ﬂﬂL’Ja’?“llad@]%l,%ﬁtl’laauﬂtm

dl U a A KR a a e
(@alasens) muldgnngd: naddnsdwmiloannwis
Investigator : WA.a3.51W TUgLNT

(BawnIv8)

E-mail Address : tanan.c@psu.ac.th

Project Period : 2 i)

(szoz12a1lasans)

[ ]
=) =)

NN LNaUINNIEI a”mi'@umﬂ%ﬁﬁmwﬁaayju‘%nmmmujﬁﬂﬂﬁmmmmaaﬂmaa
o A A \ e A o @ a ~ -~ 'y A A A
aeld smLﬁummqwaum@mnmmﬂmﬂauﬂunuﬂwna\‘mumum ﬂﬁ]ﬁguuﬂmmﬁumamu
MIRAWINLAsEgRat1TIa i ldanmstessisanansiuisan Isamuq@la’mmmﬁ
n' J c.i. ¥ a = (d' a x&‘ x.é = >3 %
LNUT W UNAITTENHIBIT LAz 1T INAITILA RSN 1292 AAT I HAUIAA TITANAINWANUTIY
NYARINNTINA e]zhﬂmmzjﬁuu%nmiauaﬁmmi @”ﬂﬁfumiﬁnmﬁawgﬁmiumwgmﬁ
a =} 4 a d' o [ % = o s
vasdwniier Saudunwgdnsrunudsdullauaai (Rate dependent) SnnudAmuInN ka1
a é o 1 4 v U g
F@1n3IY mamvl,ﬂgmsﬁﬂmLﬁal*’ﬁ“lumsaaﬂLmﬂmmswgwmmmm‘mazimamwﬁugm

1 2K ad o a = 1
A ) ‘J'JﬂJvLﬂﬂ\‘i'Jﬁﬂ']iﬂ']?l]i‘ﬂﬂ?@ﬂﬂ,l»ﬂ"IW@’I%L‘Iﬁ%EJ’Jﬂ@%l%ﬂ%’]ﬂ(ﬂ

dl a v =) a dl v Ad‘ dl 1 1
muﬂasmu,ﬂaawqmmiwmmmmimammuaomquvx@uu'ﬂLﬂaﬂuuﬂm"l,ﬂawa@a
ANMNUTILTIVDIAUL AL ANIZ NI BIAWATLINANGIA81 Awndaiuduidaazidua dau
d' 1 a wa (3 ¥ a g/ =3 % = a =3 o [
RN u,azuqmawummamuﬂs:ﬂwm quLaqamaammLmzagaauagmmm@u 29vi0 19
ﬁﬁumﬁmmwmﬁuwmaaﬂga LazlAMNAINTA LU TIZUNEENNGT AIRUNEANITUANTILLT
a =) Ié’ Qs =) 1 ] v 1a 1 :’
PIA NN ANITUNVUNLIAHIBANNRUAVDIA msaamumwmauaaqmﬁwamam
Tuur8an G duta9ananNsINANTENUGAANULTILIIVAIAK LHDINNAWLRILITANRINITD
lunisszuetinntininnsinanusan @”ﬂﬁfumu%”aﬁﬁ@@ﬂi:aﬁl,ﬁaﬁﬂquammmwmﬁu
ANWLATLA LAZTNRIVDIAULATEIBa UL NWILS mﬂi@i”ﬂ’]ﬂﬂﬁyuuﬂmqmwgﬁuazé‘mﬁmmﬁau
TauyiI NI INAaULIIOARIULNWLULAAAA181 waztdanuuyluszunsin Tvausawlwdanla
laiszunoin (undrained heat) uaz 1¥anusauluiiawluszunoiin (drained heat) igmnndvas

= [ A A ' (% '
45 LAY 60 ANFANLTRLDYUR LASAATIAIMNULATLANLLANGIINY 0.02% 0.075% 1.0% AL 6.0% 6



W7 ANEOU AW EUDIINRIFL L LR UENANITIUS U LIRS UANNF NN BT IZHINIANY
LAWNUAMNLATHA LAZAIRITULIIB AT aIGwIr a8 aunnINinnTvanusanludanla
Jzun8¥n (drained heat) wazluiianlaliszunoin unsinsidSsufisununisnasaun

DIMANNA DI
q Q

A6 Ada

PNNANTNAROUNL IR BLIUNNIIALT WA ULR I DUNTE ﬂm’nmﬂuwmaaﬂgo
(Organic clay, OH) u,azqmvﬁgﬁdaNa@iamﬁﬂﬂﬁ'ﬂwmaaml,azmﬁ@ﬁ']ﬁ'ﬂmmmaoﬁumﬁmmﬂ

L A A J o ) o o 1 3 ¥ A A J 1 1
W3 I@Uqm%guﬁgwm:ml%m%mnmmma@adamamuvl,m@ qmﬁguﬁgwumwa@ami

: a a a a s a & 1 v dl v
a@awaamvﬁuﬂmaauuazaummmqluma@u galal'ladunaanmauisnulainislasigsns
Imaqam asfuLdatngle

SATANNATLAFINAR BN ANTINNTIURSITasRwMREIL NN Wedaanuasya
GR V‘iﬂﬁﬁﬂé’d%’lﬂlﬁaLﬁaumadﬁugﬁﬂunn ganzmIsauiming lasanusoududeson
FINAAAANAITULIIL A auTaIA RN RTINSO NTININNII8ATINTLE 0I5 wgaf:ifuagjﬁ'u
anuaInIalunsunsussswinaananunadn minlvanuiaulaslwussauinaansaszung
aanle ﬁlzﬁﬂﬁmaﬁuﬁmmm%’uLmLﬁauvl,@i”mnﬂdﬁmimaauﬁ'qmﬂgﬁﬁaa LANRINNITIN
anufonldiinitanumunsalunisszunstiieananuiadn senaliuraandanuudouss
AR m‘ﬂﬁ’mnuﬁ”auﬁﬂﬁﬁuﬁaqw?uyﬁﬁfrfu Basanimnasavlasmslvenuousuuszing
dudnitas é’mwmwm%'ﬂml,azqm%gﬁﬁma@iaé’uﬂizﬁﬂﬁ?nm@”uﬁwﬁg@?ﬁa (pore pressure
parameter at failure, A;) ﬁ@hé’m’mﬂié‘@meﬁmﬁ@‘%ﬁmﬂﬂdﬂﬁé'@mmié‘@meﬁmﬁga LR
Wudﬁm‘smaauLLuulﬁmm%"ammm::mslf:ﬂﬁuu’ﬂﬁmhé’wﬂs:ﬁwﬁ%aamm@”uf:ﬂﬁﬁ;ﬂ%ﬂaga

%

NINNINAFL LLUUlﬁ’ﬂ’J’W&JiauLLﬁJUVLﬂiﬁJ”I 819 LLﬂzﬂWiﬂ@ﬁaUﬁQMﬁQﬁﬁad uﬂﬂ’ﬂﬂﬂﬁq mvmgﬁ

dl a

o v, o A , an A v a X A A X ' o | o A oA
U\jﬁ\jNaiﬁﬂqiuﬂaaﬁﬂﬁquﬂ%@?u@uLLu’Jququmu LLE]&&JL‘W&J“IluaFJ’N"E@L%]%I%W]I&J@E]&U@%UqWTj

)
uwdud nMInaseunamnndgs lwdeulunisldanasenuuuszunein Muevivasnius (state
boundary) n’i’wﬁq@ AaNuTHYBILFREIBANgAvasmMInasauuuulianusanuuy liszune

dl ~a

'y ﬁﬂlﬁ(ﬁ"lﬂ’j']ﬂ"l‘i‘ﬂ@ﬁauLLUUIﬁﬂ’J’]&J%@%LLUU?zUW 3% LLRtﬂ’]i‘l’l@ﬁﬂUqum%QNﬁa\‘]

ARAN : a%LﬁﬁﬂﬁﬂWﬂWﬁO, Lﬂ%@x‘]ﬂ@ﬁﬂﬂLLix‘]é’@ﬁWNLLﬂ%, é’mwmmm?m, qm%gﬁ, l'ﬁ/ﬂ']’]u

Sawuuu laiszunssin



FNRIILLBURNIULNY 2

3uuuy Abstract (Unantia)

Project Code : TRG5880102

(swalasans)

Project Title : Investigation of time-dependent undrained shear behavior of soft marine clay

(%a‘[ﬂian’ls) under thermal loading: case study of Pakpanang clay

Investigator : Asst.Dr.Tanan Chub-uppakarn

(BawnIv8)

E-mail Address : tanan.c@psu.ac.th

Project Period : 2 i)

(szez12a1lasans)

Pakphanang, Nakhon Si Thammarat province is located in the eastern coast of the
southern of Thailand. The lowland plain is formed by deposition of soft marine clay. The past
decade to the present, the city is the one of the rapid development. There are a large number of
the constructions, houses, Industrial plants and nuclear power plants that could happen in the
future. The heat from industries is transferred to the soil surrounding the building. Consequently,
engineer must clearly understand the rate- dependent behavior of clay that is very important to

predict soil behavior and design structure.

Changes in soil engineering behavior because of the changing temperature affect the
strength of clay. Clay is fine grain soil, cohensive, electrostatic attraction, double layer adsorb
clay particle that relate to high plasticity and low permeability. Thus, shear strength behavior of
clay depends on time-dependent behavior or viscosity of soil. Heat conduction causes pore water
that is important to affect strength of clay. Since the permeability of clay is lower than its
conductivity. Accordingly, this study focuses on investigating the time-dependent undrained shear
behavior of marine clay under both thermal and mechanical loading. Isotropic consolidated
undrained friaxial compression tests with controlled temperature and strained rates are carried
out for this purpose. The shearing temperatures were room, 45, and 60 degrees Celsius in
undrained heating condition and drained heating condition. Shear rates were 0.02%, 0.075%,
1.0%, and 6.0% per minute. Soil behavior in term of the effect of the overconsolidation ratios

(OCR) were 1, 2, 4 and 8 are also investigated. At the end of this paper, we will present a



comparative study of the relationship between stress and strain, shear strength of soft clay at

high temperature (drained heating and undrained heating) and room temperature.

The test results were indicated that the Pakphanung marine clay is classified in high
plasticity Organic clay, OH. Heat affects decreasing of plastic index and liquid limit. Noticeably,
the higher the temperature, the lower the liquid limit, soil mass and also organic matter. Anyway,

it did not affect molecular structure.

The strain rates affect undrained shear behavior, showed that high strain rate, high shear
strength for any OCR. Heat is a factor that stimulates the strength of Pakphanung clay, especially,
in low strain rate. It depends on the ability to drain excess water from the soil mass. The drained
heating causes the higher shear strength than the non-heating test. On the other hand, the heat
conductivity is faster than the ability to drain excess pore pressure built by undrained heat, the
soil strength will decrease. Heating causes the soil reaches the point of failure slightly faster than
drained heating test. Stress and thermal affect the water pressure coefficient at the failure point
(As) at low OCR, which is higher than high OCR. The drained heating test showed higher A; than
undrained heat test and room temperature test. Moreover, the temperature also contributes to
the modulus of elasticity at the point of failure. Clearly, increase the modulus of elasticity secant.
Drained heating tests give the highest state boundary. The slope of the critical state of undrained

heat is lower than the drained heating and non-heating.
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	0_COVER
	1_ACKNOWLEDGEMENT
	2_ABSTRACT
	3_EXECUTIVE SUMMARY
	4_CONTENT
	5_CHAPTER 1
	6_CHAPTER 2
	7_CHAPTER 3
	8_CHAPTER 4
	9_CHAPTER 5
	10_REFERENCE
	11_APPENDIX

