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Abstract

Many coastal and estuary areas have been facing severe flooding problem.
The main causes of this problem are high sea-level rise, ground collapse, soil erosion
induced by heavy rainfall and water in the river and improper soil usage. As a result,
some areas could not be used for agriculture and residential purpose including areas
in Tammalang, Mueang, Satun province, which was used as a model in this study.
Topographic surveys, sea-level data analysis, soil and geology survey, investigation of
soil engineering properties and the design of sea dikes using local soil as a
construction material were performed. The results showed that the saltwater
intrusion and coastal flooding were occurred at land surface with infiltration by saline
water. Since the soil in the studied areas was clay type with a water permeability
coefficient (k) less than 2x10° m/s. Therefore, the coastal flooding should be more
concerned than saltwater intrusion. Consequently, the construction of sea dike with
1-2 m depth from ground surface could be considered as a potential approach to

minimize this problem.

Keywords: Sea Dike, Organic Clay, Saline Soil
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AININT 2.2

nein

AN 2.2 MITNAvBI A lUTUTSNMEE WL (FIUasaIN Bear, 1979)

T X %
2.3 Unngnsalundu-uag

Usngnseltniu-ias (Tides) Wuusngnisalisgivimziaiiingadu 91nusadiegn
5¥9I19aT9lan A9TUNS LarANeITIng B3R ANULANAINTDILIITNE NIDINTIABUR
V9IUs9 (Force gradient) 10193uNs Lagn19e19nd nszvimoRilandwinlminusenseyindu
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uwagsrermhu-uasoeianinfuiilolan A2duns uaza19e1Mng Seeuuurngy 3aae
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2.4  Umzianiauseels

“dmsiaviumeils (Coastal flooding)” Wuusingnisaifitwsaluadviuiud
vinnfumeilmen faimsgduresssiuimeiaty orafieanumngnisaiindu-thasd
LﬁﬂﬁuﬂwﬂLmﬁq@mzmwmamaqmﬁw%mﬂaﬂ vioo1aiinandvisnavesnduandain
nmigyhliseduimeageiu damnnsaififndud Long Beach Island ua¥giaensd
Useinaan3geniin el a.a. 1962 fanmil 2.4 uay 2.5

uenanidl mangadmesiuAuUnumeimzaiiAnannsrUIuMINETINR Yo
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A9 2.4 amanenenALaasliiuieudeneuinaeliewaisineesdd
UseimnAansgoisni naanfiamenisal Superstorm Sandy aufl 30 #aAL 2555

(Olsen, 2018)

AN 2.5 awaneUnuaskeInuu Lishthouse Sumeilangia Wokangvin lunasy
wuamYnd Ussimaansgewsni dalasunansenuainmigdly Wedun 2 dunaw 2561

(Doornkamp, 1998)

Doornkamp (1998) lﬁﬁﬂmiﬁﬂmLﬁamﬂﬁaﬁﬁwﬁmmaﬁ]zymmfmxLammmﬁq
melfannglaniou nuh madiuduresssiuimeaannaiganiourasnismgadiines
fuAuuInusilmezaiiisannssuiunmsmssssivieniansesheng o Yo ud g
nssvumswaiialdunsdsunUasesseduimeia Sailugniaasudadudnus

et (Doornkamp, 1998) wag Nicholls and Cazenave (2010) 1L@usHaN1ITANYIIN
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Wusdrawailadlunairen dudunaniananinglandou wazvaeidsliivouatudud

Y
[

) = a X vy = s Y e A8 20
JEAUANNTULTINARAATULA Tnelaniinznsuskaus (Greenland) wintudenvalantetls
nziunn (West Antarctic) laavaneasgneia wazseAumuanvasinsanuasuulasly Tu

LAY a AR A v oo a a
a1y 9 NunuueaisalalificufetesiunisdsunUasesanimgionnanay

o ¥ da Xy e v & d . <
sgautmelamiiadu asdulaenss uisdamulagminismiadivesiiun (Subsidence) &
lasunansenuanseRuinnzaiiingu dudidaldaunsanmanisalninusunsaweniy
= A a X a X o 3 i Yooy =
deoveiisvuannmaiiinduvesssauinngalaluowian uin1sldisnismanalulad
Wleugnsinnis wazuSumlmdnivanndamasnaniiedisananiglaniousiludies

TeFusiiunishazaoaintiuszauaudnsalyuingsdu (Nicholls & Cazenave, 2010)

2.4  MSUNINTNVDIUINLLA

wenndamimsarhureiidmaliszuuinameasiimsaddsudadly &
Uy “Psunsnduvesiinea (Saltwater intrusion)” ludwihuimausnadnduelmea
(Coastal aquifer) AiAnTude

A1SUNINTLTe LA Lﬁuﬂﬁmgmsaiﬁl,ﬁmmafwmLa‘viammaﬁjaLmaﬂ%wﬁﬂaj%ufw
vmavsnalndneiimee SehliaunmesailuduhuimanBeuudasly
§an Wil 2.6 Drabbe & Ghyben (1889) wae Herzberg (1901) loduneiientuauduiug
gessoERasywiimsakazinsnlutuihuinausnalnduelmea nelddoulwveslng
afin (Hydrostatio) fle Tauufigiud dweaiisziuas uarlifnnisnaufuseninaidn
Lavimela fannit 2.7 (faUasann (Drabbe & Ghyben, 1889) Wag (Herzberg, 1901)) GR

AT YUANNTLERIANUELNUS LA AsaNn1SA 2.1 (Cooper, 1986)

nela
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Pt
ps - pf

Z= h (2.1)

e Z Ao amnudnldssauunvetadiaiiriauiduUfausiug (m)
P; Ao AnuvuILiNIesan (kg/m’)
P, Ao AnunuwiWYesmea (kg/m’)

war O A9 wwathiawmdesesuinnsiafidunuiuusessoszinsuInLazimza (m)

Z:—_Ef_h

A —Fr

— Land surface

a | \ H g a S a P y PP
AN 2.7 Se8MasErIalmsiaLazidniutuiiuintausnalnaelaea Ineltkauly

vaelvaais wazliiinnsnaufusEnITInLazuIneLa

(%

Henry (1986) l¢nynansgnuraamanszanesanuduilotmsiaunandudigdu
dhuimavinalndneiimeialagldisnsmeaas@iinsert (Analytical solution) Wun
Buanesrsmsiua (Flow line) Usingimealadnunussaufuindaanduaisesturi
va udalnandulugnaadnadsfiduuuvesiuiudu udiluasongnsa (Henry, 1986)
Sanmdl 2.8 uardinianszaredvesauduanasnduansludgiuuurestuiiuima &
At 2.9 (Shape interface fie se8sBsEMIIMzIaLavinTnlutuivImausalng

Pelanzia FarnualrliiianisaaniuserinainIanazinnea)
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X
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1,0 ULLLLLLLLLLLLELLELLLL L L LLLLLLELLLLLLL L LELLL L
: ]
& &
s <
= £ v
v
W /
b !
3w & Sharp interface
0 —_
0 - 1.0 2.0

2NN 2.9 FUTUATNT AN URIANLAL (Isochor) AANIDNINALRAULTTIATIEN

(Henry, 1986)

sevsoszarinsthiauazimea (Sharp interface) fanana iuifisndufiauyituiio
Freesurednvazvesmsnavenindawasindulutuiuinavinalndeimea Tne
Henry (1986) ¥innsinwsesdesenitairdauazimzalutuiiuinae ameldaunfgiures
Drabbe and Ghyben (1889) La g Herzberg (1901) laaldi5n15uinataasidafiia

(Numerical solution) IneflauufAgnuaeinIsinszi 2 anvaz fie AmualikuInsiiaves
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! T a 3 Aa X o L w .:4'
ismwmﬁmLLazm‘mLaVlLﬂﬂsuumgiJﬁﬂmmww 2.10

OF‘. L Liiid. Dl i Py TrIXINITI 7 ’3 FATITTFIFS ﬁ B
R [ '
02—
Curves for vertical outflow face
0.4 —
————— Curves for horizontal outflow face
0.6 —
t] 08—
XN Fresh water
qol.D—
<:.°(|
SIS -)
g
_{ 1.4 |-
x |
RN =
181
Salt water
2.0 —
22 ]
PP 1725 S N NN N N (NN NN NN N NN A N
24 22 20 18 16 14 12 10 08 06 04 02 0 02 04
hy
Q

AN 2,10 598FDIEMINNUINLALUNNLLA I UTULN U LALITNISTIRUAY F1MSTULLING

Iaves199nNNTUUNIUINENERTULLIAY Waz9AIluLWITIU (Henry, 1986)

Cooper, Jr. (1986) AnwnsainszauuIuInzialldsunlas Lagn1snIzaNgfIues
ANuAnlutuiuina wuin dnsnseaneivesauanludushuviaaiindu lnenisunsn
FuuoWNANAATY 0 AIUENVBITUIUINIALINTIGALATADY ¢ ARAIIUTIFNIUUUYDITUL

=

UIANA AZLAABUIVDINITENTTEUINNUINELE kazt13n (Zone of diffusion) NadaNNLUAIS

T A o [ LY ! [ =
lwasuaquwmzmwwmmLﬁuﬂauaaﬂgwma PNATNN 2.11
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Land surface

Fresh water

A9 2.11 anwalznisinavesihdauaznsunsnduvesinAdludutinuinia ushasy

Meilanzia (Cooper, Jr., 1986)

Kohout (1986) lansiagaudutiuinialidussiudaiadu (Biscayne unconfined
. a dy a y A N [ a v (Y a 1 Aa
aquifer) UshanunmeRanzadiodluond uasgnassan Ussweansgowsni Tugianiinuen
win AR (18n) YesnAnlutulivinaiiady wazasnanduliimeialnandulud
Nzia LaglilaA1AuaY (18n) YIU1IIALUTULIUINAaAAY UINLLALUNINTULIITUUN
vinnalesnasuinduiginsvesnisiadeuiivesiiluduiiuinia dennmil 2.12 waz 2.13
(Kohout, 1986)
DISTANCE FROM SHORELINE, IN FEET
000 800 600 400

1600 1400 1200 1 200 0 200 400
T T - T

T T T T T T T

ol84 Bottomn of fully cased well, with
average fresh-water head, in feet
Equipotential line

Interval is 0.1 foot

Y
o
T

BISCAYNE BAY

o

087

i ‘%ﬁﬂ-ﬁaa&
N
NS ——r
Ligs
”’%\w
\I.: 7

8

@
(=]

ELEVATION, IN FEET ABOVE OR BELOW MEAN SEA LEVEL
3 8

8
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AN 2,12 pwdinvasvestuiiuimalifiussiudanduusnameimsadiodluond wa
Sgnae3an UseimAansgeluin Wemanudu (1an) Yaedatuduiiuiniaiiudu (Kohout,

1986)

DISTANCE FROM SHORELINE, IN FEET
1600 1400 1200 1000 800 600 400 200 0 200 400

. Bottom of fully cased well _|

)
[=]
T

~——+—— Streamline

BISCAYNE BAY

o

N
L=

8

ELEVATION, IN FEET ABOVE OR BELOW MEAN SEA LEVEL
8 &
=]

g

Base of Biscayne aquifer

ANN 2,13 AMHATIN9UeITULNUINa kT wsesuTalAduusnaieilanziatiiasluendl ua
Syraesen UseinAansgoisni War1aueiu (18n) vesdndnatutuinuiniaanas (Kohout,

1986)

1% (% 1%
a [ o [ o

099 Kohout (1986) lans1aiaA1sesutnvestudiuInialifinsanudaindy
(Biscayne unconfined aquifer) 195 AUUINELAAITU LAUNTTLAVLIIAULYINAY

Y

(% '
a 1Y =

(Equipotential line) inuatadngNuay Aan1ni 2.14 Feuanedn n1sivavesindiulng
Junslnavesimsiadngiiuiu uazlleszauiimzaandias idundseaunsaiuiniy
(Equipotential line) fiAuaineangvela fan1mi 2.15 Fauansdl drdaluduinuiniauas

Umgiailianalvasengveia
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o

g

AR 2,14 ANFRv9YeatulnuIsnallivsesulamdu usnamelansaiioslueid

L5
o

o

3

60

ELEVATION, IN FEET ABOVE OR BELOW MEAN SEA LEVEL
@ =
=] o

8

— | Equipotential line B
Land 5wfw
ok Water table 034 BISCAYNE BAY|
o011 ; .403';{-2002
\1011 ‘ \ o017 ﬂ[ll .054.
\
=] -

ELEVATION, IN FEET ABOVE OR BELOW MEAN SEA LEVEL
]

8

DISTANCE FROM SHORELINE, IN FEET
R i R T A
o011 Bottom of fully cased well, with
fresh-water head at high tide, in feet

Base of Biscayne aquifer-

SgnaeInn Usswmansgewisn Weseduimelagelu (Kohout, 1986)

DISTANCE FROM SHORELINE, IN FEET

1600 1400 1200 1000 80O 600 400 200 0 200 400
T T T T T
' ' o154 " Bottom of fully cased well, With

fresh-water head at low tide, in feet

J.4 ——mmme  EQuipotential line
Land surface,, _— Interval 0.1 foot

m‘ ' o215

Wa‘\er table
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aa

ANA 2.15 ANFRATN9UestuLnuInalufivseiudaiady usSnuweilazaiiosluenil  ua

Spvlaninn Ussimmansgewsni Weseauldmesiaanad (Kohout, 1986)

Chang, Clement, Simpson and Lee (2011) ¥1MA15@NEINISINLTUYDITZAUUINZLA

AnansznudaniIswnsnduveadmziansobd neldwuuitasinieadindaians wuil Lile

JEAUIMEaglY MuniavessadasenItinidauasimeialutuinuiaausalndueis
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nzia (X) $AWINTU A9 2.16 wadunudstazany 9 IANTUlULI81u5NAUNTENY
Uszanad 8,000 U nasantusseziumeiaidn i lutudiuinafidunisasgnazaey o

anas fannd 2.17 (Chang, Clement, Simpson, & Lee, 2011)

r

Recharge, W

VR 2 2 20 2 20 2 2

(a)
4
C i B e e s S~
<—— Regional flow. Q
«—
< Salt wedge toe, Xy 9‘
Recharge. W
VRN 20 20 20 20 25K 2 20
(b)
New Sea Level v
OdSeaLevel g P~ . .. R s s

Wedge

Wedge {332
afterrise

before rise
<—
|< Expected intrusion level 9|
Recharge, W
VR TR 2 2 20 20K 25 28 287
(c)
\vd New Groundwater Level
New Sea Level < e Ol Groundwater Level
Old Sea Level__z._ k-7 __. Y
Wedge Wedge .
Nfoiﬁsc afterrise <——— Regional flow, Q

Expected intrusion level
after accounting for groundwater table rise

dl = a o a a d' Y (v %’ d‘ QI dy
AN 2.16 NSUSIULABULUUINA DT UIARND L AUNANSENUVBISEAUUINLLANL ALV
MAANITWNTNTUVBIUNELA L UTULNUIANaUSalnaseHanzia ne? a) @anugiSuAunay
goj a [y d’( q' @ a d,( [ goj a [ d? dl’ I a
Wmglallsedugey b) Auanufuintundanniingadssaugaudalulumuauusgi
711U 1o lURasuINavILSIafMAATUL L DI91NANULANF1VBIANUAUIL UL WAL
C) AUANUALAATUNAINUMLATTLAUFIVY L LOTTUIHAVRILTIROLRITIATY

LH9991NANULANAINVDIAUAULU UL
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440
— 4 m sea levelrise
—- 2m sea levelrise
= 420 - -- 1m sealevelrise
é ------ 0,2 m sea level rise
3
400 -
380 ; : i
0 10,000 20,000 30,000 40,000
Time (day)

AN 2,17 ANUANRUSTTNINNIAT LATALALIVDITOEMDTENINIUNIALaTUMELE (X;) 1D

SEAUNMELAETUN IINHAENEVRINITAIUINANUUUT RN NN A1ENS

2.4 msdesiunisgnaivasiinga

[V

wnslesiumsinawenimeiaiiegraneIsTuegdiudnuuzvesdyni Feaunsauus
anl v vy | ad A ad o 3 ] y ax @ =¢
BnsUesiule 2 383 Ae Fnsdestuimesiavioueieils waeisn1slesiunisunsnduves
Uweia 1e Hewitt and Burton (1971) nanadn 38nsiildiusiesdinfisds anudululdves
n1sadazn1sidan anuAuAlunisneasisasnsldeau nsgeusuandeaulunis

neasne uazidulinsiudawindeu (Doomkamp, 1998)

2.4.1 35n115U99NUUNZLaviuY8El

Taevinlunistasiuiivzaniueilalgisn1sas19@annv19n UNIiINI o US I
a3 ' P ' o a A a A oA a & v o= P’ Yo a ~
PUIMNLLAVINDY LTU AUAY LTDUAY 1138 DUABUNTA LUUAY FIMINNANTUNTAURAY LD
Jastuimziaviuvieilaiu susuaziidnvazidulassasieiivin F4919YNATNTUAIENTY
(Sand) ns1evuNnswLds (Silty sand) #ieAumlen (Clay) IauainnutisigsneNnazan
NANSENUIINARU LATIAINULUALNYINDADNITNINAYVDIAIAAY DNVIIRIVTNVDIAUAY

a U U 1 ¥ = ¥ v a =
msinmsdesiunsiaeie 1wy n1sdanueg vseniantimeeugnes (Asphalt) i vse
= |3 % d' q' @ Yo U a v gj I U v a [ cl'
ABUNGA LUAL LBMNNAIL LTSI UALAY WSaUNUTUNITUSUVAREAIN Aan N7 2.18

ey 2.19 (USACE, 2006)
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GRASS ON CLAY

ASPHALT
DESIGN WATER LEVEL
HHWS RUBBLE STONES

AWM 2.18 fegAufunuimlasaminmeiu Laveweney wieuviaiinsuanve) i

AuAUAY (USACE, 2006)

CREST LEVEL CORRESFONDING TO 2%

A9 2,19 fegsvasdufuiudmzaantieva1@awaneg uuduumiei el

NLANINDUNTLBYIUTENAMUNISA (USACE, 2006)

2.4.2 AISNUAVIIAUAUNUUINLA

AuRuNuIMzatula Ny AAEAUAUAL Yi5aYUUAUNAL F98190nn1SAUR

19 1H9991NN15AADUNIVDIANNAL HININA 2.20

Phreatic water surface

ANA 2.20 NsRURLLBIINNSPARUNITBIannfL (USACE, 2006)

(% [%
a [y o Y] a

YaNANT AUAUNUEIMZLIASI@ILITaRURLS 21nN1SAAYIZAINARUEINLLAT S
WARINBNTNAVBIAN NITIMAAUTILAUAY BALAITIITUAIUMIAUAL 138N NISAURLEBINN

ALY NN 2.21



() NMIAAYILAURY USHUAUAUAUAUATDUN

/ Phreatic water surface

— L —

_— IS

_—— ] ﬁs"h"‘-“:,/ Piping

(M) NMIAAWNZAUAY LHDIINNT MAAUTIUAUAY bAZNITTUYDIUNIUAUAUY
ANA 2.21 nsAURUBIINN1sARWNY (USACE, 2006)

2.4.3 ANEIVRIAUAUNUNMELA

AGIVRIAUAUAULWEL (H) ﬁmimmﬂmaifgmwdwmmgqLﬁamﬁa@
wagsEey Freeboard lnganugeuasdunuimeladediaugelidesnitssdudimeiaggn

Feannsaeuduaunislasail (Fawlasain 215105 (2542))
H = anuaaienuianneasne + sz Freeboard (2.2)

lnganugaurenudanneasne dawindu 1.0 m ilesnAugnasanniunie

Py hardmsuUANSEeY Freeboard HAMMNNANSIN 2.1
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AN 2.1 S¥ee Freeboard Ua9AURU

v - 388 Freeboard (m)
ANNEIvRIAUAY (H) o o . o m -
AUAUATINIINAUNT BV

$p8N31 50 M 2.0
50-100 m 3.0
11171 100 m 35

2.4.4 A1UNIN9VDIFUAURAY

ANUNIsvRIFuAUAUY ( B) fa15a19nANaIvasdudiu (H) lnadeadenlyl

PouNINAUNITN 2.3 warkiiduninaunish 2.4 (Fawlasann 15105 (2542))

1
B>36H%-30 (2.3)
B <5.5+0.055H (2.4)
il B A9 AUNINNVDIFUALAY

B AINNEIVBIAUAY

a

n1sadeAuAuiuilinzia 1 WWisnsdesiunisynarvesimeiauuiifu
Wil dnzladnsanunsalradusutuiu waglvaaenduf ud1un1egIusIngeglananu

ad [ go’ goJ Ya a a v Y v
FBnnsdesiunisinavesimeialamifuazesungluidedaly

2.4.5 mstasiunisgnarvasiimeialinanu

a

nstesiugnavesimeialifinAuivaieisnis Fulisauseasd Ae wedesiuun

9

1% 1%
o o

neiaasaudiiuindalutuiiviag legdsnsdesiunisgnavenineialatiafuanuise

Suunlddadaluil (widnm, 2546) uay (Todd & Mays, 2004))

1. mﬁﬂ%’um?{augmmumiquﬁﬂ (Modification of pumping pattern) Lu A%

d' o ] ] [ goj d{' ) 1 Y v ] a a' = dl’ <
Wagudunidsweaguiazdmivguiilagidouduisliidn luluuiuuung @iy sadu
nsUsuANuAaIntuvesaInvarans liidneengnelauTunauuindu vsen1sanusuiung

901 dl Ya 2 9(‘7’ A o dg{ dl o o gbl U 1
guihuina Welisivsinadaduiunndunlvalundnduinnziandueenligneta

1
o

2. nsdaifiint (Artificial recharge) un1svilissduiinlifugsiumie
svfuthmza dwsutuhumasuulifiuseiy enaldisnmsduilluuesh wieuvauduin
e 9 vy wardmsutuiuimanuuiiuseiu e19ldisnssntriudetuima

3. wilsulasn1sguii (Extraction barrier) 1uisnsguimgiasenainiogu

Wetwaiiles Ingveguinazgnasishinuuuisuvetmeia WevihliiAauuidesiulyly
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(% (%

umzialvaiingtudiuina wazluvaziieiiuirdanglutuivinasglvasengnsiauas

Heranumealindueenlugneia Aunmi 2.22

Pumping wall

L
Seawater Stable Fresh water

i 222 wilstulagnisguin

4. wiaiulaen158nin (Injection barrier) 1uign1sdnundrluluvedaiiign
3

(%

assuauwuRuTeimeg Wendnduinsallvandueenlugveia wasiiuusunainda

'
a 1Y a

Tluangiufu fanwn 2.23

Y

Recharge well

AN 2.23 WUaNULAgNNSIRUN

5. wiaduunldRIAY (Subsurface barrier) WuN15ABAS19FINAVING VS OHTITIU
wliiafuiedesiuldliimaalnadngtuiiuina Inendsiiviludeadnnuudausnn
Wgane 1lesanlassaineglaianu vinlvendenisnsiaaeuanuanysaiveslasaaing

MABADIELNTTLIU AINING 2.21
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Ground surface
™

\ Piezomatric surface

\

- Impermeable barrier

o
LS

Aquifer

AN

~ Fresh water

Sea water

NN 2.24 WuanuUn AR

nadenl#iBnistiostunmsgnaenimeialdfnfutu Tusgiullafoundon
A9 9 WY SzEzaInIsneas e anvazvaslaym suussana (Jusu msqﬂé"}waqﬁmmaﬂléf
ArdulailéiAntu u vinaddfafufitdmsaminiy uderafinuuifuiifidmezadeey 39
annsnindeusasgiuiu uasianisunsnduasluliiAulddnmantisine waeastu ns
fosfunsgnaesimeiamstlesiunssnavenimzalifeuufuasinfu Telunuide
%uﬁlé’ﬁwLauaﬁaﬁﬂwmsmaﬂﬁuﬁuﬁuﬁﬂmLaﬁﬁmmmmsaiumsﬂaqﬁumsqﬂégmaaﬁmzLa

Ievsuuihfuuagzldimu Ingldnisusuugiulussduiodnldduiannoasisdumiu

2.5 Auwnilen waen1sUTulTeRunmANAIUIAINTIH

2.5.1 fusnilen

TneihluAumdsnduiusimnuiasziden fdaudeuniy (Cohesion, )
wazdvuineun1ARUENNI1 0.002 mm Iumﬁmﬂsimﬁ?uaumﬁmLﬁmmﬂmmﬁmuﬂﬁ
(Chemical weathering) maqﬁuﬁﬁlm%’aaqﬁﬁa%mm (Hydrous aluminum silicates) 6?1!\‘16163
ovafidlen (Aluminum, A) 919gnunuiidaesignaulavy (Metallic elements) fianun n3e
WiBIUNEI 1 s1wuniilau (Magnesium, Mg) #30519an (Iron w3 Ferrum, Fe) 1Tu
#u Tneflansusznouualudnusznovddn lmanduiumiendy

aumﬁmﬁ@mauﬁ’amiLLaﬂLﬂﬁaulaaau N15AATY UATNITUAFY WaZAN
auautAnsuanivdsulessuveseynaiuiliAnnsinig ssilulassaisveadadiu lng
TulpssassiunidorUseneuluse nsaundsudniii (Silica tetrahedron) waznsanasuwUn
i (Alumina octahedron) Wiaeznenvemsaunasuaninunsiusafudunsuda Sondi
WHUTENT (Silica layer, SigO10) Fafldruusznavvesdaneanles (S0,) waziiloasnauaes
nsamdsuLUantinsIndaiy Send uiuesnnzBaseu (Octahedral layer, Aly(OH),,) ¥4l

dulsznouvesevaiiuteanien (AlL20,) Aan1wnil 2.25
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@ © (OH)
® Al

or ,’vlgl

elevation elevation

(n) NFHNRLUFNLN () NTWNATUBUANALN

NN 2.25 WHURIAULATEINTHARUNENUN wasnsaunasuwlantn (Holtz & Kovacs, 1981)

Aunieafiinanmsanpznewiuanlutinge wasnadwsvesnisuanasulesourily
91N1AVBIAUTINIIINF BV Face-to-face LTulassasrawuuiluszideu (Dispersed
structure) Sanndl 2.26 (n) wiee1adin1sdaiSeaiauuy Edge-to-face ulassadiuuy
sunysene (Flocculent structure) fan gl 2.26 (1) LL@iLﬁagmm WsetmtinunszThazLin

v A Y [ k% < ]
ﬂ'ﬁf\]@Liﬁl\‘m’)fLuﬂLﬂu lassasrswuulusedeu

(n) Tassasrauwuuidusedou (@) PS5 UUSELINETENY

AT 2.26 Taseadrsvesiumilen (Das, 2009)

fumileniiiinainnisanaznauiuadlutndn wasnadnsvasniskanasulaaouinli

a a v o <, v <, = .
AUNIAVBIAULNITIATEIFILUY Face-to-face tulaseadranuuilussideu (Dispersed
structure) A9AINT 2.26 (n) 1388198159589 ILUY Edge-to-face 1Tulaseasiauuy
szingseny (Flocculent structure) AN 2.26 () uldlognuse st mnlinuinseyinasiin

v Y [ o/ [ =
nsdnseeiilmiidy lassasrswuuilusyideu

2.5.2 fuwitlgadunse

N a

AuUTeIdunsd Ao AundeINinisasauuesa15dunsd (Organic matter) &4

[

Leun gndiy viewndnd Wudu Usunauasduniduseduvseinginuludumludusun

[

wane1eiu dmsulseimaneglunseuiinisavaudunieingiives 1o ngangiuas
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ANNTUES denalinsaanadivesqdunsdluiuinliedrssings drulssineadeglua

v A

91mAvuIgY InsazaudunieTngiiuin insznisaanefivesgaunsdlunuialagindd
NI IUNANRAEANTUAINT (WtE, 2525)
Germaine & Germaine (2009) l@duunAumuusunaasdunsdluduladu 8 via

(Germaine & Germaine, 2009) H3AN5197 2.2

A o a 2 a L=} a
A1519% 2.2 NSIUNAUAINUSNI A1 TOUNTEluAY

Uselan USunaasdunse (%)
Aufiinsuanvessnifidsaatasalinue (Peats) 75-100
AuiiiBunieing videAudsdun3d (Organic matter) 75-100
auﬁﬁﬂ%mmﬁuw%i’mqmm (Highly organic soils) 30-75
fumgnew/msy NTduveing (Organic silts/sand) 5-30
AusIU (Loam borrow) 4-20
AuBUNIEIng (Peat borrow) < 25
5ﬁ@%u3a&ﬁu%’m (Road base material) <5
Fandmsuldluauay (Structural fil) <2

2.5.3 N15UTUUTIAUAINAUAIUIAINTTH

'
= wva a

N13USUUTIAUANAUAILIAINTIUNY dranedsnisiiievinliauiauan0an

9

[ (%
v v

JU NIAU

=

winngausion1silulgn F8msusuugsaunnauliigaaudanuiainssy
Mdawazauivi laevaluiisnisnieulded 4 1 lawn
] 4 1 g s . A o 2N 1 1 @ a =
1. n15vintAwUuTU (Densification) Aa N5 1AL 8931958 MINNIARUT VU
anassaLinnupdau I lnadadusanisiindsnulunisunsanulasldiasaadnsnd
YIMUNUIN I5N15UADITNAIIUABUI LN IUNITUADA mﬂiﬁﬁwé’ﬁmumﬁmﬂgﬂLﬁulﬂaﬂa]
AINANTENUABLATIASI9VDIAUUS I

2. NSLE3ULSI (Reinforcement) Ao nsasudas i luludafu drelnmu

9

(% [y o/ L3

Sutdsldifuanntu Setaniideuiunldie Janduaszy fi5un1 Geosynthetics
3. n135¥U181n (Drainage) Ao Wudsnsisssyuretioenannuaulaeld
ey SetaevhliRudaruudusmniy welvfinunsguitiosas
a. nsldanswauiiia (Cementation) Ao Msthatsnaufinuduginatsiy
UfAseneluidedu naflldvelinulinuandfiudsuuvasiunaziiadosnmibetu ans

a a a A a i . 2 A Y Y] a N
NaNLWNQﬂLiﬂﬂ@ﬂsﬁarJq ALFDYTNIN (StabILIZIDg agents) ‘(jﬁuagﬂﬁﬂﬂuwaqﬁﬂf‘u@ LA

Teuld wu wwulalud Yuwn wagyudumd [Wusy
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unN 3
A5andun1599Y
3.1 fe819eu

[

Meog1aiudNiUNvN 2 uag 3 suadiugds suneiiles daninanga TasnSLAU

o 1 a

Mog19RuLUUTUNIU (Disturb Sample) F1uu 1 fegesie 1 vguiazdsIv Nsgaundy

=

AnUszanad 1-2 m NRIAU WWeTTIUIL 50 AR98N9 NISLANZANTITNTLYINANULUIVIULYA

NUAnYN 2 wae 3 a.dwede 0.0 2498 AsoUAgULAUsTIQ 3,000 15 Anluszezn

Uszaned 2,800 Lue1S Fannd 3.1

V %
i 3 2 ...

v

HAUAUNUU NG

NN 3.1 WUIAUAUNUEINZLA

3.2 dayanislanzdrsranaznadeunuluauiy

Toyan1sianzdrsrakarnageuiuluau 1aN191nnsed1sRanvurvestuau

s
a

(Borehole, BH) 311U 2 vigu A2MEAN 21.50 AT INTAURIAY uagnadouduusydns

msFuruldveniluauy (Field permeability test, FPT) $1u3u 5 suvivs faniwdl 3.2

= v v 1

FeUoyafina1IgNUINIATILIHOMANNNTITNDTVRINAS (A1 ¢ oz @) AduUsEENSNIS

Funulaveni (k) Aunu (n) wasadviiniswisuslasaiudetisuiunss 1 kPa



v
v a

Adwesilagnihlvasiegudanueiiednasvesdnyadusiu

alg f 1501
oy

INASANNERY

AN 3.2 PN TN RO RE T gk o)

v 1 (4 sol
3.3 VAUAATIZAUVUINGLA

ToYarTEAUNIMNLAIINNTUENNAEANT NS anilinzazgan Jminana B

59U 3T u9U WA, 2547-2559

29
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Ui 4

HaN1539Y
4.1  WANITAATIININIAINTTUUGN LTRIURURMS

NaMIMageUNImNnTsuUgh wusesnilu 2 @ fe nan1sinsisiiienisdiuun
yilpfuuaresnusenaunie luiiaiu lngerdenisnaaeunuautiniennuaziviivesiu

NsnAdeUAMALURNILATIvaIAY

4.1.1 wan1agauAMaNUANEAWLATAYTYRIAY

NANIIVAFDUNITIOUAZLNTILUULTYN (Wet sieve analysis) AININA 4.1 @

asungladn degneiull 2 win AuanansagnIeusuAzuNTIUes 200 launNnan 50% Nl
| a & A 2 a = . . a ~ a a , a ¢ 2 &

51U Auluiundnviduiuiiaaziden (Fine particle)lnsfunileonsing 1 ilosigun
FuavaNTIngLATIUDS 200 71 63.0% wavAuuietvied 2 Hivesifuiriuayauingnse
1Uas 200 71 95.5% uazannisneaeulslasiweshumienns 2 vla doyniafuidannii
0.005 mm @usuanA1UINeL Clay content lngAunileaviiaf 1 AUSunad Clay content
39.0% uaghuniedsiag 2 JUsuu Clay content 71.0% wazdwisuan C, way C,. Ll
aunsamilaiiiosaindn C, war C. aaslidayannidunsuilaainnismageunissouniy
ALNIINVUAEURNUAUENA1wBteuNARUTIWOSISUAUAZEY 10 30 kA 60%

ananll MNNIMAERUNTIToURTLNTILULDYN waznsnageulalasiines
o § v I a ~ A A a ] a A a & a =
Mlims v Auutedwidan 1 dazAuniensidad 2 duuinveudafnund 0.025 uag

0.0015 mm @UaeU
100

—— MSNAADUIDURTUAZINGT

Yoy e ¥iiai |
80

- = nnaaenleliimaivesay

(%)

= a =
IHUINITUAN |
60

gau

------- MINAADUIOUFIUALINTT

a - a &
VDIAUHUIIFUAN 2

Jduare

40

N e = 3 a
s ===-N1TNAADY lETlilJLﬂE]i'UENﬂll

s

a a 4
IN THUPIBUAN 2
20
g
— = AZUNTAVDT 200

0

10.000 1.000 0.100 0.010 0.001 0.000

vuadurugudnats, D (mm)

A U a IS A A A A
AN 4.1 N15NTTYNIVDIAULNULIYUAN 1 LasTUAN 2
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[

M5N7 4.1 wansvedeuRuaNURfiuguLazivilvessiu

A1SNAADU S19A15 fuwidensied 1 Aumiledwiad 2
Liquid limit, L.L. (%) 4a0.7 58.0
AsNeARUTAINNA  Plastic limit, P.L. (%) 215 26.4
LeRALMBSLUSA Shrinkage limit, S.L. (%) 16.3 17.1
Plastic index, P.I. (%) 19.2 31.6
ANSNAZDUNIAN
D Specific gravity, Sg 277 2.68
AIUO TN

Mnmsneaeuiadiianenwesiin (M 4.1) vlsimsiu Auluiiuiidnw
Dufuwmiles Tnewlernen Plastic index (P.I. = L.L. - P.1) uagAn Liquid limit (L.L.) v09fu
feaoswiln Tundonadluunugianumiion wui fusndesied 1 S6 P wihdy 19.2 %
0gj5emiadu A-line Ao tduBaunudeannis Pl = 0.73(L.L. - 20) uagidu U-line Ae Ldufl
unuEBALnT P = 0.9(LL. - 8) Fauanslifiuindurdadifu fumde (O uazen LL.
winitu 40.7% Buduinduduumiingy Low plasticity (L) uaziogrsiumierviiod 2
fif P Wit 31.6 % agszminadu A-line wasidu U-line Fadudsiiatuayuin fuvdail
Dufuwmiled (O) wazlia LL wiiiy 58.0% Buduinfudufumieangy High plasticity (H)

v

waNANY ANIAIIAANITUARD (Shrinkage limit, S.L.) WsaUsuavinliula
Aulaiiinnsilasunlasusunns WweA1lnannansuaAcIveIsa8 1R wuteIvilan 1 (Au
witled CL) wazafia? 2 (Runilen CH) AAwinnu 16.3 way 17.1% suaisu deilantnalfes
i Usuand1 Ysunauheananfvinbinuwudedans 2 vialdifensiasuidasiialnaifeany

1 1 o 1 a al a al a0

WAZIINNITNAABUMIAIAIINA NI UL WU AUt CL waghuntey CH JA1anu
6997 (SG) Wihiu 2.77 wag 2.68 muady Meg1iuivaesiiAiiniuaedimnyey
Tug9A1AUANT L NNZVBIRUNTEINTN1THULE L AB 2.6-2.8 (Das, 2010)

At NHANTNAGeUAMENTRN A NLaFYTveIRY WUl FregeRumilen
A o d‘l’ = o Y a A a a J ..
Adnananiudnel awnsaduunlady 2 wfia As Aumies (Clay) nau Low plasticity
50 CL uazAuwmiled (Clay) nqu High plasticity 58 CH anun133kunfuves USCS

(Unified soil classification system)

4.1.2 NMINAFIUANENUANIILATIYDIAY

HansnaaeuAMaNdRvaall launnnsegeumyusinaasyseneuly

FDY19AU NMTNAFRUMIATUTUNENTOUNSE UazNITAZBUNITIAT pH Feafilaainnng
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NAADULAANILUANSIN 4.2-4.4
NANTSNAFBUTNUSUNUY89815U5EN Ul UFBE19A UM 183D NS IHATIEALUUNIS

1M59@endG (X-ray Fluorescence Spectrometry, XRF) flafns199 4.2 Wui1 foeenung 2

a

wilp TUSunadaneanlen (S0, warezgliuteanlen (ALO,) I1WIUNIN Tadenndeiu

o
(% =

ansUsznounnulufumies Al Jaduvguaaivayuivhlianunsossylaindiegsiud

AnsneaeuduRumilen (Das, 2010)

d‘ a U 1 a
A1519% 4.2 wansneageuvnUsuuasuseneuluding iy

Usunauinulusiaegnadiu (%)

ansusenau — —
Auwtlen CL Aumilya CH
ALOs 14.58 17.22
SiO, 68.66 70.10
Fe,0s 3.89 3.49
Ca0 0.46 0.28
3u 9 (%) 12.41 8.91

HANIIVAADUNITMANUTUIUENTBUNTEMETTNITHININNIRTFIU ASTM
D2974-07 Standard test methods for moisture, ash, and organic matter of peat and
other organic soils A3A15199 4.3 WU AUSIUaENTBUnIdluAIpgsau Tagainnsanun
AU wagMIMAUSUIUNEITOUNSY IlEnTIUIN AeensAu CL wag CH JUsune
a158uw3d (Organic matter) fAduag 8.30 uay 8.80% AU RU Jeuandliiiiuii
@ ! a < a =) Aa a ¢ 1« a o .
megaiulufumileiniansdunidurvuegluiiasiu Lazann1sduunes Germaine

and Germaine (2009) U171 fae19RWdY AusIu (Loam borrow) BeiAuiusun

ansBunIdegluyie 4-20%

a a a = o I a
$1519%n 4.3 Naﬂ']i‘V]@ﬁ@UV']TJi@J']ma']ﬁ@u%ifﬂu@'ﬂ@EJ"IQWL!

Usunauasdunsannulusiag1sny (%)

18N19 - - - -
AuLuel CL AuULUeY CH

Aade 8.30 8.80

ANJEAUUNINTTIU 0.59 2.23
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PNNINAFRUNSAT pH Tudieg19iu fams1efl 4-6 wudn fegneiu CL 3
Aadoti 4.0 Fauandliiiiuin fusglugisnsaundn (Extremely acid soil) uazaindetng
fiu CH feadvogd 4.9 Fsuanslisiuin Aufleglutaansadnun (Strongly acid soil) @3
wanslifiug Aumdendinudy Wuiumidendunad (Oreanic clay) Fsdnsinmsdosaans

Yo3a159uNISlunIafy ynlvautlanmaudunse

dl 1 U 1 a
AT 4.4 WaNIINAFBUNITNIAT pH Tudegnenu

HAN1IVNAERUNIIINAT pH Tuieg19Au (%)

578N15 - -
Aunilen CL Aunile CH
i a
ARRY 4.0 4.9
ANJEAUUNINTTIU 0.34 0.71

PANANTIATIZANONITIILUNTEAAULAZDIAUTENOUAN 9 Tutnadu oy
91fuNIVeFRUANALTURN I8N MLALAYHYDRU TITINTNAdUAMENTRNLATIYDIRY
WU Megsiuaniiuiidnefdrsianutudu Auwmilen (Clay) w8 Low plasticity (CL)
waryile High plasticity (CH) Tansduvisduszunns 8-9% Uzuuegluniafiu uansliiiuing
) & a = a ¢ . = o = ! a = a °
anuaudufuwiletdunsd (Organic clay) Bedsnsdimsgevaaievesansdunidluiaiu v
Tinuflanmanudunse dwalinuinuauiAnlimunzausonisianldlunisneadieiu
NI INTERuiiaaTugs anuaunsalun1ssulmtndes wagn1snInfiun anviaau
aa a N6 o P A a Y Y a v A a &
MlansBunidiludnuiuunnaziinsudsunvanuesls dwalifnnisvsadiiiuuniu

wiillosanfudan mdufunieddafiinisunuvesiem daumndenis
anldanu desinsusugenanniunauieldauauianIIAINTTUT0FUNLLINTY

Tagemeaumdslndanumanzausanisilulgany

4.2 HANITIATIINIIAINTINUFA UEUN

NHANTTENTIFTIIINWULVDITUAU (Borehole, BH) IMUIUNEY 2 Ay AWEN

a 1

Usgunad 21-50 WIAS NTLAURIAU wazAduUszansnisduniulavaainluauiy (Field

[ 1% '

a

permeability test, FPT) S1uUv9@U 5 funis silansiuiniundnwiilanwasduiuet

U
Mg 2 dnway ddeyasiian taua A1msTnesvesmas (c wag @) Amduussansnsdy

HulAvet (k) gy (n) wagAdsiinsiuasunlaunafullaiouiuwse 1 kPa A

a A

A5 4.5 warAsiwesilagninluasuuudiasmeadinmansvean vy tuaull

ANWULAINING 4.2 way 4.3
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< >
Unit XS] Friction Hydraulic £
4 o
weight § angle conductivity S
Sudu
Y c o k n m,
s (m/day s ,
(kN/m?)  (kPa)  (degree)  (m/s) (m*”/m?)  (m7/kN)
BH-1
Clay-1 16.0 15.0 0 1.0x10°  0.0864  0.697 1.0x107
Clay-2 16.6 12.5 0 2.0x10°  0.1728  0.600  1.0x107
Clay-3 16.2 20.0 0 20x10°  0.1728  0.600 1.2x107
Medium Dense Sand 18.0 0 33 1.0x10°  0.0864  0.286 1.0x107°
BH-2
Clay-1 16.0 15.0 0 1.0x10°  0.0864  0.722 1.7x107
Clay-2 16.6 10.0 0 5.0x107  0.0432  0.600 1.7x107
Clay-3 16.5 17.5 0 5.0x107  0.0432  0.697  1.8x10~
Dense Sand 21.0 0 39 1.0x10°  0.0864  0.286 1.0x107°
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pasl 1
cay—*r

Elevation (m)

-15
Dense Sand

20 4
-15 -10 -5

Distance (m)

NN 4.3 ANYULVDITUAY BH-2

N7 4.5 uaznndl 4.2 uay 4.3 uandliidiui Snvasvesduiiluiuiiin
wisganidu 4 $u lneauduusniduiuniousstugaieduiunse dalaumifuous
artunazusazmauuanieiy TneAfdwesiumievestufunauiag BH-1 snniwau
9 BH-2 warmmdesiunsievestuiumauias BH-1 tosniwauiag BH-2 uingu
\91¢ BH-1 fAN58usUNINATIMAUATY BH-2 wONING PUVLIBITURUANSY VBINQY
\91¢ BH-1 dAu1nndn BH-2

4
4.3 ﬂﬁizﬂUu’WlZLaﬁ]"lﬂﬂiNQVIﬂﬁ"lﬁﬁl% NOYYINLTD

Toyar1sEAULINLAINNTUNNMIERS NBTINISD antdinznzgan Jwminaga U
530533 luYey we. 2547-2559 Fen3199 4.6 wud1 AseaudIgeEa Wiy 2.070 m

(5%N.) WelABUNgARNIEU W.A. 2556 LarATEAULIAEA WU -2.260 m (svn.) Liawiou

LYNYU W.A. 2555
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A1gn InTeyansugnnmans nesinise anfinienzsinn Jainaga U w.e. 2547-w.A. 2559

Wwau 1UNIIAY NUAMUS fweu WU wguaAN Hguieu nINgIAY ey fiugneuy RRGH wgeRney  Suney
E & £ &£ &£ &£ £ & £ £ £ & £ £ &£ &£ £ &£ & &£ &£ & £ £
= & [y [y & [y [y & & & & & = & = & [y & [y = = = &=

- (3 @~ (e (e S~ j( (e S j\"3a S " j( S~ j( S~ o S~ o S~ j S~ " S~ (e
QOS ;DS QOS QOS EOS QOS QOS ROS EOS QOS ;OS QOS QOS QOS QOS ;OS QOS ;OS QOS ;OS ;OS ;0; EOS QOS
e & = = e = = e~ e e~ e = = = = g e g e = = = = g
39 39 39 39 3 39 39 9 3 9 9 39 39 39 39 39 Prl 39 Prl 39 39 9 39 33
Uad e e e 'ad e e ’ad 'ad e 'ad e e e e e ue e ue lad e e e

2547 . ; ; ; ; - 097 0.92 0.96 0.63 0.92 0.82 1.06 102 178

1.86 204 182 1.90 2.02 1.96 1.86 1.90 118

2548 156 155 143 152 170 171 1.80 164 136 . ; ; ; ; .

124 132 136 147 1.20 102 114 142 1.26
2549 138 177 174 178 149 142 1714 18 117 184 168 ; .
168 173 133 113 1.06 110 114 1.04 1.07 113 116
2550 142 144 157 180 160 148  1e7 174 18 195 118 163
123 150 144 127 111 115 122 130 136 123 113 117
2551 15 152 155 174 18 160 18 1718  1e8 184 18 170
1.40 137 146 133 108 117 121 127 127 115 107 115
2552 15 160 160 171 166 115 119 18  1e8 168 159 153
147 149 133 124 111 1.09 128 133 133 112 126 1.26
2553 161 162 161 161 160 156 173 181 170 201 181 194
154 156 157 131 105 112 121 134 148 110 102 1.04
2554 186 173 162 163 119 112 167 174 158 151 131 113
122 150 150 1.40 118 0.89 113 1.60 157 159 162 168
2555 1.05 0.95 0.94 081 177 193 178 1.80 161 182 201 173
182 208 217 226 184 091 101 123 142 127 108 129
2556 181 172 159 170 1.95 164 177 185 184 192 207 1.80
124 132 136 122 133 125 126 1.08 1.00 0.88 0.87 1.20
2557 184 1.60 162 174 178 183 194 1.90 181 1.86 177 177
150 1.57 150 135 0.98 0.93 102 119 118 115 1.06 116
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Wwau 1UNIIAY NUAMUS fweu WU wguaAn dguieu nINgIAY ENTRLH] fiugneuy RRGH wgeRney  Suiney
E &£ £ E & &£ E£E & £ &£ £ &£ £ £ E &£ £ £ & &£ £ £ £ £
= (<Y = = = = = = = = = = = = = = = &= = =
- L3 Lo S~ (o [\ (o L3 e [\ o [\ Lo L3 j\ L3 o [\ o [\ j\o L3 j\ed L3 [\
g G e G cm A G e A G & G m G e G e G & A G &
305 ;95 aag aag aog aag aag ;05 aog ;05 ;05 AGS :mS :mS AeS aoS aoS aoS aoS aug aug aug aug aoS
B B & 9 & & B & B & am & E & e & e & & e & e
39 39 33 39 Er) 39 33 Er) 39 39 39 33 33 39 33 39 33 39 33 33 33 39 33 39
a3 e "ad e e e "ad e e e "ad e "ad a3 a3 e 'ad e rad e
2558 13 138 137 152 154 152 155 163 163 167 153 137
1.65 1.73 161 1.35 1.14 1.05 113 1.35 1.36 1.28 1.29 1.35
2559 131 133 136 151 163 161l 15 152 158 169 -13 166 147
1.47 1.66 1.66 1.47 1.24 113 114 1.27 1.32 133 1.41
Anade (m) 1.52 1.52 1.50 1.54 1.64 1.59 1.63 1.70 1.61 1.74 1.67 1.62
1.46 1.57 1.52 1.44 1.26 1.13 1.21 1.34 1.35 1.26 1.23 1.26
A1 Max (m) 1.86 1.77 1.74 1.80 1.95 1.93 1.94 1.90 1.88 201 207 1.94
1.22 132 1.33 113 0.98 0.89 1.01 1.04 1.00 0.88 0.87 1.04
1 Min (m) 1.05 0.95 0.94 0.81 092 0.96 0.63 0.92 0.82 1.06 1.02 113
182 2.08 217 2.26 2.04 1.82 1.90 2.02 1.96 1.86 1.90 1.68
@mﬁmmummgw
- 024 020 023 021 021 023 031 030 025 032 024 023 032 022 026 025 027 024 025 025 029 028 023 017
m

nngwe: sgiuihanTgRunnzalIunas
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4.4 LWUIRANITIDNLUULUDIAUVDIAUNULLAY

LUIAANITEDNLUULUBISUTBIRUAUULAL LUseandu 2 JUsUU fie nsneadeduiu
lngldauniinauandanmunzaulunisioasa wasnsneaseduaulneUTuussmuluauy
elvillgaaudRnwunzausonisihunldlunisneasne Fasviliinuetudu (Borow Area)

TUUSNAUAUTIAURY HININT 4.4 hag 4.5 MUAIRU 1A8TSI8aZl8AYUIATDIAURAY F19

AN 4.7 way 4.8 AUAIRU

I

1:Z
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\\\-[IZZ

b
\
\
\

2 T.ocal Soil

AT 4.4 wwiAamseankuuilssiudufulagldfuniinuaudinvungatlunisneas

Y

M1597 4.7 eazdeefunulagldfuniauautanmunzaulunisneasng

SUATLIUR AN
ANLEYDIAUAUAULMELA, H (m. MSL.) 3.00
ANUANTRIgIUTINAUAUN UL, h (M) 0.50
AMUNTBIFUAUAUN UL MEL, B (M) 3.00
ANNAIATBIAUALAUINELALAAINAINYBIIUSIN (L : 2) 1:2

"
Y T:z
i e
1 157 lv |
}]1 Sea Dike Ly B

l:z |
——

Local Soil

Ce
)
=)

AWM 4.5 wnfamseaniuuilasruduiulaguulssauluauuielviinaey

witnzauman1sununlglunisneass
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dralglunisneasna
18aLL8n A
mmqwmﬁ’uﬁuﬁzfuﬁmma, H (m. MSL.) 3.00
mmﬁﬂﬁumgmiﬂﬂﬁuauﬁguﬁmzLa, h (m) 0.50
AN wesduduRuiuimeLa, B (m) 3.00
mmmmaqﬁuﬁuﬁuﬁmsLaLLazmmmma@mi’m (1:2) 1:2
ANANYDINIL, D (m) 2.50
AN AesiuTiaanen, B (m) 3.00
ANAANAYDININN (1 : V) 1:25
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WILNTEN B NsasS1eAuRUi LN nsandsiuanadlUlutuRussSuTIRUTTIN 1-2 1WRS Lae

<9
[

vas [y a ~ A Ay v wa a i ° Y& o
9131835 sUSuU TR At luiuililinuandanuangausonsuun i dudan
NPASNAUAY IDUTEUIARUAINDATS

PNMsANYImegRunliaInnIsiazdrTiaiieiuiegansERuANENUTEN M 1-
2 m Tudnwugrsanisiiumedsduwuusuniu (Disturbed soil samples) Han1snAdeU
AaantAn e nLavayivesiuilsannmmaaeulaglyd Unified soil classification system
yanunsaduunyiavestuluiundnwlidy 2 Useinm fe Auwiles CH (High-
plasticity clay) waghAunilen CL (Low-plasticity clay) wagiVodududnwazvosnudsly 1)
FnsvegeuAnaNUANIuALveRumEITNMIIATIERLUIUNTINSEeNd (X-ray
fluorescence spectrometry, XRF) iouusunuvesansusenauludingisiu 2) 3519
ATUSHUENTBUNIEMEITNITNINULINTFIN ASTM D2974-07 Standard test methods
for moisture, ash, and organic matter of peat and other organic soils Wag 3) N5
NA@aUN1TIAT pH Tudlognsiu

PNHANITNAGBUIIVUA WU HaNlnaenadesty Ao Meodrshudufumie) T
annsasunlailu 2 Ussian Ae Aumilen CL (Low-plasticity clay) wagAuwmilen CH
(High-plasticity clay) NaU8II5N1TAATIZAUUUNITINSEONG LNaMIUINIUVD
ansuszneulumednehiu vinlianunsassylaiegishunvhnsneaeuidufumile) naves
acl l a a a6y ac a a a6 . 1
10N1TIATUINIUENTOUNTEAILITNITNT WUUINUEIT0UNTE (Organic matter) Uzduny
Tunafuaaeaussian lussduidufumiesdun3d (Organic clay) Wwavegi 8.30 uaz
8.80% MNEAU wazAn pH Faognehu CL fAadeegn 4.0 Fauansbinuii Aueglug
n3nuAdn (Extremely acid soil) uagandeesiu CH dAnaiuagi 4.9 Jauandlviiui
a a I« 1 [ . . = Y I a =) =] b @ a =]
Autlagluriansadauin (Strongly acid soil) auansliiuinfumieannutiu iWufumie?
a a6 . = o a ' a = a 0§ Yva o I
Bu3d (Organic clay) @edsasiinsgosaauussasduysglumnanu viliaudaniwaaudu
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nt  nsleslasednedneadaviye GPS

M3dTIanIAawIN MmemMsledasatiesdmyn GPS Neglnanuilagenis lawn
MANTENTIMNEATWATANNTEL isneay A102601 megluuinaaniussumeadminaga

ANUARIULAY D 1LNBLLIBY U inana FAine N WU 722,938.019 4. AAAA E AU

aa

617,925.219 4. ANSEHU WINTU 2.182 u.(5nn.) oy 47 teglaisnslealasatnenie GPS il

ALazI3unga (STATIC) 116350 BM 01- BM 04 Tuituillasenis

E i - o U
RS NINSIAAININAAN | *
SATUN MARINE FISHERIES STATION
ML ZNE NIENTINNHATURSAWNTOL

MH@ﬂi%Wi?ﬂLﬂH@liLLaSﬁﬁﬂiﬂj nuEgLaY A102601

N = 722,938.019 ., E = 617,925.219 4., EL = 2.182 4. (5v1A.)
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o A o o a o o
Tﬂ‘Nf‘I"Iﬁ“EIIFWI‘TI.LN‘u'VILW’aﬂﬁiﬂi‘ﬂﬁi‘ﬂi‘Wﬂﬁﬂﬁ‘ﬁﬁ‘N’mEIlLﬂzWiWéﬂuﬂl’aiﬂi‘zﬂi“NLﬂEﬁiLLﬂzﬁﬂﬂitﬁ
uNzaduNa  A102601

syuugilinasugs nsumaasa wafianas

Aumdnguiaio WGS 84 AundngudeieBuidew 1975
aflurond wasas

Al Toas WGS 84
618,257.036 N. T 47

E 617925219 W w47 E
N 722938019 W, N 722,637.504 W.
h -13.483 . h 26.910 H.
ssAuguullassaunsiathunany H= 2182w
N

wandng L ioglnd Fnised e

WHELATUANA 1) ﬂ:ﬁ&m 160 °  fztenng

CRGEE TEHETIU ANPNNATINGD
2.) aziyn 210 °  srpzvs

300 ° mrmEv

3.) vediym

1440 w.

5.30 w.

32.20 W.

Araturalssnaunyanang i (Description)

milalune  Wuneain aaga Tlpuvnaviasri et 4183 (.aga - MTEAINEAY) suEsNnaLlTEiIn 9 Ny,
NWELNNA
Azianilssumsiadaningan agdnunaiile
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N2 N15IAYINIASIVIENYANENFIUADS

ALiiuNsAnTlATnevLAang1ua1s (Benchmark) Tuiluiilasens $1uau 4 A
TokA BM 01, BM 02, BM 03 wag BM 04 Ingltisn15lealasiwnenie GPS ﬁﬁmmaz@mmqq
1M881989AAN1931U (Horizontal Datum) Wufine WGS 84 (World Geodetic System
1984) uardnadefiianisi (Vertical Datum) Wurszdutmeialiunans (Mean Sea

Level)

BM 01 msnalauaaiauuiunaunInauinaaaduan Usnaanss lulsauseudue
a9
N = 722,591.607 U. , E = 616,992.044 4. , EL = 2.088 4. (511.)

BM 02 viynaunuaailiusinadanuin lulseSeusugds

N = 722,533.370 4. , E = 616,993.020 u. , EL = 2.224 4. (svn.)
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BM 03 vijnaunuaaileusiaauunieenluninnve sty

N =722,437.249 4. , E = 617,086.578 4., EL = 1.842 u. (5nn.)

BM 04 viynaunuiaaileusnanuuniiniinvgzvemginy

N =722,375.717 1. , E = 617,326.416 4. , EL = 2.413 u. (5Vn.)

N3 N1559IANNAANILALN GPS Liuu RTK

14 BM 01- BM 04 1Juqa Base Tun1s3sinfifianaifis GPS wuu RTK (Real Time
Kinematic) waantuiuseazidendnvuzgiuszina Plan Profile wuaz Cross Section

Tneld GPS wuu RTK
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vinfidanuiien GPS wuu RTK (Rover) Tumsiiusisasidendnumyniivsemne

=

Seinfifan1aiiey GPS wuu RTK (Rover) lunisiiuseasidendnunizgliuseme
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[

vinfidanuiien GPS wuu RTK (Rover) Tumsiiussasidendnumyniivsene

deyadisiailannnaauin 1UsTIaNaLaleuTEassun

N4  WAN1581529

[

nMsTavinlasItnenyaaNg a3 (Benchmarks) ansaasuidunnsidlacil

Name Northing (m) Easting (m) Elevation (m)
BM 01 722,591.607 616,992.044 2.088
BM 02 722,533.370 616,993.020 2.224
BM 03 722,437.249 617,086.578 1.842
BM 04 122,375.717 617,326.416 2413
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U1l NISLAIZAITIAU

NM3EETRAUEMTUNUETI5IATINN Lazunasiannoasna Uinnitufisua
AUz Snaliles Jwinana Mmeni1s1rdITaRusEAuan (Borehole, BH) SunwEY 2
vigu ALAN 21,50 WAs MNsERURIALMydTIakaziinsdasssiduresgusniy
aual (Field permeability test, FPT) S1uansiedn 5 dumis AL UaULARSAWILIAY
121% (Plan of drilled holes) Lagaanadeu Field permeability test uanansgu Annvovau

WIEALITIININTANEd TR ULaEANAERY Field permeability test WAAIAINITIY

Satun|Provincialg
Fish Marketing s
o 8

INSANNERY

P 0
;'Tammalang Rier
AL BGANEER)

sULUauLaRILMLaaILae (Plan of drilled holes)

NNYDMAULIAWLININNISEd151aRY

BH/FPT N E
BH-1 6.534780 100.060580
BH-2 6.523890 100.053330
FPT-1 6.534180 100.061330
FPT-2 6.532205 100.060150
FPT-3 6.528889 100.058950
FPT-4 6.524500 100.056650

FPT-5 6.523539 100.053989
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92  msnaaauAuluauy

NMSALEUNSI12EN519AULREATASIANZIUU Wash boring Ynsvagaunzaid
119391U (Standard penetration test, SPT) N9 1.5 LUA3 au?ﬁyuqﬂmilmsﬁﬁ’m SRIEATR
nsingldldaonman (Casing) waztmauiuulalug (Bentonite) iietlosfiunsisaduves
WAz siivieganu laAuiegakuusuniu (Disturbed sample) Tudufundeiuds
wazdunmelagldnszuenin@nuuuanasgunieufuinsAFoUNEaINATE 1Y Yz
nsiiumegslaeisnsinuimegalulunuunsgiu ASTM D 1586-84

nMnegey SPT nszvhlagnismennszuand1BnunsgIuvaduugudnaniesly
30.9 ua. (1 3/8 ) nMeuen 50.8 ua. (2 §9) lefudegns msnenlddumiin 63.5 nn.
%iln Safety Hammer 76 @, Tushuiundefinendsinlinssueniauasluiuld 45 v, 8o
Srunundeiinenluszey 30 suvdndue SPT N-VALUE Sumbheidunuio 30 wu. Sariles

UBNANNUILUUNTOMAIVDIAUDEIIATII
93 WANITHRIZEITIAU
¥3.1 ANYULIURU

anwUETUALYBINRILAE BH-1

AUAN . Amasfusuley | Y
YUAAY A1 SPT N (A59/%A)
(wn9) (f/A15191UA3)

0-3.50 Stiff to very stiff fat clay - -
350 - 15.50  Stiff to very stiff lean clay - -

15.50 — 21.50  Medium dense to dense clayey - 20 - 32

(%
[ o

aﬂwmzﬁuuﬁmamqmmz BH-2

. . AMasfausulon | M
AMUNAN (WIN3) YUAAU A1 SPT N (A39/n)
(FW/M131907)
0-150 Stiff to very stiff silt - -
1.50 - 4.50 Stiff to very stiff fat clay - -
4.50 - 12.00 Stiff to very stiff lean clay - -
12.00 - 1450  Medium dense clayey sand - 24 - 29

14.50 - 21.50  Very dense silty sand - 60 - 80/11”




epth (m)

)

ANFRRLENIUAAIENINGTAING1F1UIIN (Geological profile) Voanguiay BH-1 way BH-2

0.0

100

15.0

200
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Not to scale BH1 BHZ
? -

1 e Stiff to very stiff SILT SHFf to wery stiff SILT

Stiff to wery stiff fat CLAY . )
T SHFT to wery stiff fat CLAY
T Stiff to very stiff fat CLAY
1 Stiff to wery stiff lean CLAY Stiff o very stiff lean CLAY Stiff to very stiff Lean CLAY
T 24

Medium dense ta dense clayey SAND
+ ed
WL an

T Mediurn dense to dense clayey SAND [ Very dense silty SAND 2y Very dense silty SAND
1 26 | &0
1 L. | &2




G]']i’]ﬂﬂ?ﬂﬂdﬁﬂ']i%ﬂﬁ@U‘UaﬂﬁquL‘\]’]% BH-1

Summary of Test Results

Project:  41Uf137A53A§IUIIN Tnssnsouuiinga Date Start: 57/2016 Water Level After Drilling: 2.00m
BH No. BH-1 Date Finish: 6/7/2016 Water Level After 24 hrs 2.00m
Location:  A.AIMEAT 2.1H84 4.49)8 Lab Tests: 15/7/2016 Report By: Sitthiphat E
Depth Natural Atterberg Limit Sieve Analysis SPT Su
Sample uscs _ Total
Mo, (m.) Group Water (%) % Finer (N-value) | ynit weight Unconfined
Frome To Content (%) LL PL P.l. | No.3/8| No.4 | No.40 | No.200 Blowi/ft ([:mq) vm)
ST 1.50 2.00 CH 82.96 90.29 | 3217 | 58.12 - - - - - - -
ST-2 3.00 3.50 CH 95.85 80.12 | 26.25 | 53.87 - - - - - - -
ST-3 4.50 5.00 CL 76.22 37.00 | 23.00 | 14.00 - - - - - 1.59 -
S5T-4 6.00 6.50 CL 53.12 34.00 | 19.00 | 15.00 - - - - 1.79 -
ST-5 7.50 8.00 CL 62.42 34.00 | 20.00 | 14.00 - - - - - 1.60 -
ST-6 9.00 9.50 CL 56.87 29.00 | 19.00 | 10.00 - - - - 1.64 -
ST-7 10.50 11.00 - - - - - -
ST-8 12.00 12.50 - - - - - - - - - -
ST-9 13.50 14.00 CL 56.12 30.00 | 16.00 | 14.00 - - - - 1.67 -
S8T-10 15.00 15.50 - - - - - - - -
ST-11 16.50 17.00 | SP-SC 12.14 - - - 100.00] 97.00 | 23.00 | 11.00 - - -
881 17.00 17.50 | SP-sC 13.35 - - 100.00) 97.30 | 24.70 | 11.50 29 -
8§8-2 18.00 18.50 - - - - - - - - - 20 -
SS-3 19.50 | 20.00 sC 14.84 - - - 100.00] 98.50 | 35.50 | 15.40 26 - -
55-4 21.00 21.50 sC 16.83 - - - 100.00) 90.70 | 27.40 | 17.20 32 - -

85
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Summary of Test Results

Project: \1'mé‘n"mm‘tﬁg‘lm“m Tﬂwrrn‘imwfmly'uﬁu Date Start: 10/7/2016 Water Level After Drilling: 2.00m
BH No.. BH-2 Date Finish: 11/7/2016 Water Level After 24 hrs: 2.00m
Location:  A.A N 9.13184 4 ana Lab Tests: 15/7/2016 Report By: Sitthiphat E
Depth Natural Atterberg Limit Sieve Analysis SPT Su
Sample uscs Total
(m.) Water (%) % Finer (N-Value) [ ynit weight | Unconfined
No Group 2
Frome To Content (%) | LL PL P.l. |No.3/8| No.d | No.4D | No.200 Blow/ft (Wm) {tm’)
ST-1 150 | 2.00 MH 7494 |10250) 2574 [ 5676 [ - - - - - -
sT-2 | 300 | 350 CH 10787 |101.57] 41.88 | 5069 | - - - - - - -
ST-3 450 | 5.00 . - . - . . . . - - - .
ST-4 6.00 6.50 CcL 51.22 31.00 ] 23.00 | 8.00 - - - - - 1.73
8T-5 7.50 8.00 CL 80.13 37.00 | 22.00 | 15.00 - - - - - 1.50
ST-6 9.00 9.50 - - - - - - - 1.64
ST-7 10.50 11.00 CH 94.82 51.00 | 28.00 | 23.00 - - - - - 1.45
ST-8 12.00 12.50 CH 31.31 53.00 | 26.00 | 27.00 - - - - - 1.99
551 12.50 13.00 CL 14.87 41.00 | 17.00 | 24.00 | 100.00{ 100.00| 74.10 | 67.60 24 221
S58-2 13.50 14.00 sC 14.83 41.00 | 17.00 | 24.00 | 100.00] 96.80 | 44.90 | 34.60 29 2.16 =
SS-3 1500 | 15.50 SM - 100.00] 97.50 | 17.90 | 12.30 64 - -
55-4 16.50 | 17.00 | SP-SM - 100.00] 98.40 | 11.00 | 6.40 80 - -
§S-5 18.00 18.50 SP - - - - 100.00] 97.50 | 9.70 4.60 80/11" - -
556 19.50 | 20.00 | SP-SM - - - 100.00] 99.60 | 15.10 | 10.70 60 -
S8-7 21.00 | 21.50 | SP-SM - - - 100.00] 98.80 | 19.40 | 10.50 62 - -
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Toyasieazidentunauiang (Geologic log of drilled hole) Fauansseaziden

AuANan lawn vilavesdu (Soil type) Msusseneviinuesiu (Soil description) way

AnENURAUIMNITUYRIAY (Property of soil) wanslu Boring log

BORING LOG
BORING NO BH-1 ELEV. (m) -
PROJECT swdsssigNIIn wissidnnediie DEPTH (m) 21.50 GWL. (m) 2.00
lonamsouin i oo _emen  (OMESATED ; TE/BRRS
LOCATION AR o804 9.800 100.06058 DATE FINISHED 6/7/2016
G} .
HEINE O Wn TOTAL
=lol2 | SPT-N VALUE L R UNIT
SOIL DESCRIPTION E I E =
zlz e < (blows/ft) o P A GS WEIGHT
o % b (%) (t/cum)
20 40 60 20 40 60 80 1 2 3 4 1.6 1.8 20
1
Brownish red variegated yellow, Fat Clay, 2| [u]
stiff to very stiff, moist (CH)
3|
3.50 m [w]
Brownish red variegated yellow, Lean Clay, 4]
Stiff to very stiff, moist (CL) / 8
500m| 5 o o Ju Al268 L
| ©]
/ L] Al75
- -
Brownish red variegated yellow light gray, Lean Clay, 8 D m Aj2e @ L6
Very stiff, moist (CL) ?
9)
_/ z m—.——cﬁ A7 w |-
10
11.00 m| 11 /
i
Brownish yellow, Lean Clay, 13
Very stiff, moist (CL) /
14 % Ogm| A rye & |
15 0 /
15.50 m) /
it
Brownish yellow, Poorly graded Sand with clay, 17] / s do Ao
medium dense, moist (SP-5C) Ll
18 20
18.50 m|
Brownish yellow, Clayey Sand, 19
medium dense, moist (SC) 2 -
20.00 m| 20| A7
Brownish yellow, Clayey Sand,
dense, moist (5C) 21 3
21.50 m| =
END OF BOREHOLE AT 21.50 m
PA = POWER AUGERING HA = HAND AUGERING WO = WASH QUT ST = SHELBY TUBE 55 = SPLIT SPOON
PARTY CHIEF: Pisit S. MADE BY: Anirut N, GEQLOGIST: SPE FILE BH-1 DISK:

Toyaseaziduntunauiaie (Boring log) dviunguiang BH-1



END OF BOREHOLE AT 21.50 m

BORING LOG
BORING NO BH-2 ELEV. (m) -
PROJECT sud1s79ssHigIusIn uvasTdanadine DEPTH (m) 21.50 GWL. (m) 200
Tasantseuuimaings COORD N 6.52389 DATE STARTED 10/7/2016
LOCATION a.dnieds 0.dles w808 E 100.05333 DATE FINISHED 11/7/2016
-8 3 O wn TOTAL
£ a
= B b SPT-N VALUE LTS UNIT
SOIL DESCRIPTION S EEE
s1z]121= (blows/ft) o pL A GS WEIGHT
clsz & (%) (t/cu.m)
20 40 60 80 20 40 60 80 1 2 3 4 1.6 18 20
Brownish red vanega(ea yeﬂo ngh plasticity T, WO
stiff to very stiff, moist (MH) 1 WC
1.50 m) Wi
2| 1 u] L ]
Brownish red variegated yellow, high plasticity Clay, 3 W \
stiff to very stiff, moist (CH) E 2 u] )
4 MC
a50ml | T V
I 7y N
| o /
q Alz72
, > om (
Brownish red variegated yellow light gray,
Lean Clay with sand, very stiff, moist (CL) 8 5 Ao ® |50
9) C
1 - A \
10) \
11 7 olme L \ESZ] I "
12.00 mj 12f -
7 -
n 9
Brownish yellow, Clayey Sand, 13 1 24 I?T *
medium dense, moist (SC)
14 Z 1 2.6
14.50 m) ) N
Brownish yellow light gray, silty Sand, 150, \
very dense, moist (SM) o 3 64 " A
16.00 m \ 3
Brownish yellow variegated light eray, .
poorly graded sand with silt, very dense, moist (SP-5M) q o0 2 56
17.50 m|
Brownish yellow varlegated Ught gray, 268
poorly graded sand, very dense, moist (SP) 5
19.50 m _
e &
Brownish yellow variegated light gray, 6
poorly graded sand with silt, very dense, moist (SP-SM)
21.50 m| T -

PA = POWER AUGERING HA = HAND AUGERING

WO = WASH OUT

ST = SHELBY TUBE

55 = SPLIT SPOON

PARTY CHEEF: Pisit S. MADE BY:

Anirut N.

GEOLOGIST:

SPE

FILE :

BH-2

DISK:

Joyasgazidenlunauiaie (Boring log) dwiunguiany BH-2
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¥3.3 N1581599AINNITTUVRFIIINTUEUY

N1381999AN5TUVBIgIUIINbUaLN Tnevin1sinAsvie PVC wiaumnive

Screen YWIALFWHIUALE 2 T3 I1WIUNIEY 5 vigu wagyiNsaaeu Filed Permeability

89

Test 1ne38 Hvorslev Slug Test (Hvorslev, 1951) fin15AARY Screen ad AINENLANATSAY

[

sapelUil

FUMLIVQULNE FPT-1 AdeuRafa Screen 1A13AN 1.00 — 2.00 RS

FUMVULNE FPT -2 NAgaufnd Screen AAIuan 5.00 - 6.00 110

FUVUIIAUITE FPT -3 nA@auRnfs Screen fiMNU&AN 1.00 - 2.00 Wns

AUVUIIQUITE FPT -4 nadauRnfs Screen fIMNUEAN 5.00 - 6.00 lns

FUMIVULNE FPT -5 NAdaufnd Screen Aiauan 1.00 - 2.00 11ns

TYalduANIAnRIvialarduAy (Monitoring well diagram) Lanedisgy

CLIENT: stvndvendayswa

HOLE DIAMETER (mm): 100
BOREHOLE NUMBER: FPT-1

PROJECT: smudhinassdigiusn unasagnaadna lasansouifiniudy

SITE LOCATION: #iuadnuzds dunadlas dswinaga
DRILLING CONTRACTOR: Underground Investigation Co., Ltd
DRILLING MODEL AND MOUNTING: Hand augering

BORING COORDINATE:
HOLE COMMENCED:
HOLE COMPLETED:
LOG CHECKED BY:
SUPERVISED BY:

WELL DIAMETER (mm):

BOREHOLE LOG AND MONITORING WELL DETAIL

6.53418 N 100.06133 E
6/7/2016

6/7/2016

Anirut N.

Sitthiphat E.

50

TOP OF CASING (TOC) ELEV.:

SOIL DESCRIPTION 2
£ (SOIL NAME: USCS eroup symbol, colour, j Sample | PID GROUNDWATER MONITORING WELL
T = /O
= T
& moisture content, relative density or & No. (ppm) DIAGRAM
S g
consistency and soil structure) “
0o |_
Very soft to soft, dark grey, medium to high plasticity, < O 50 mm UPVC
From 0.00 m
10 To 100m
< § 50 mm UPVC Screen
Soft, light grey to grey, trace organic and shell fragment, From 1.00 m
medium to high plasticity, sandy silty CLAY (CH) To 200m
20 f————— Clean eand
End of Borehole at 2.00 m From 0.00 m
To 200m
30
Symbolg
concrete pavement, Asphalt Sand (5P, SW, SM, SP-SM, SW-SM, 5C) - Site (ML)
% Aggregate base Lean clay (€L ‘ Elastic silt (MH)
% Gravels (GW, GP, GC) Fat clay (CH) Peat (Pt)

:z Water encountered

N water static level




BOREHOLE LOG AND MONITORING WELL DETAIL

PROJECT: 1udrsaassdigiusin wndsiannaai Tasnsauuiuiudu BORING COORDINATE: 653418 N 100.06133 E
CLIENT: umningndaysm HOLE COMMENCED: 6/7/2016
SITE LOCATION: sihwasiuzds wnaidas Swmieana HOLE COMPLETED: 6/7/2016
DRILLING CONTRACTOR: Underground Investigation Co., Ltd. LOG CHECKED BY: Anirut N.
DRILLING MODEL AND MOUNTING: Hand augering SUPERVISED BY: Sitthiphat E.
HOLE DIAMETER (mm): 100 WELL DIAMETER (mm): 50
BOREHOLE NUMBER: FPT-2 TOP OF CASING (TOQ) ELEV.: -
SOIL DESCRIPTION 5
E (SOIL NAME: USCS eroup symbol, colour, J} Sample PID GROUNDWATER MONITORING WELL
= = V/O
E moisture content, relative density or é No. (ppm) DIAGRAM
o o
consistency and soil structure) 2
00
Very soft to soft, grey, medium to high plasticity, Silty CLAY
(CH)
10 1.00 m
Soft, light grey to grey, trace organic and shell fragment,
medium to high plasticity, sandy silty CLAY
(CH)
20

230 m

3.0
@ 50 mm URVC

Soft, light greenish grey, medium plasticity, From 0.00 m
sandy silty CLAY (CH) To 500m

M Fiterpack
From 0.00 m
To 600m
(Clean sand)

50 5.00m

¢ 50 mm UPVC Screen
Loose, grey, fine to medium grained, silty clayey SAND From 5.00 m
(5C) To 600m

6.0 6.00m

End of Borehole at 6.00 m

Symbols

concrete pavement, Asphalt Silt (ML)

% Agsregate base
§ Gravels (GW, GP, GC)

X7 Water encountered

Sand (SP, SW, SM, SP-SM, SW-SM, 5C)

Lean day (CL)

. T .
Fat clay (CH) M Peat (PO

Water static level

o




BOREHOLE LOG AND MONITORING WELL DETAIL

PROJECT: sudrinasadlgiusn uwndsTagiaats Tasamsouufniudy

BORING COORDINATE:

6.53418 N 100.06133 E

[CLIENT: winendeysm HOLE COMMENCED: 6/7/2016
SITE LOCATION: sinvaduzds dwnaulas dminana HOLE COMPLETED: 6/7/2016
DRILLING CONTRACTOR: Underground Investigation Ce., Ltd. LOG CHECKED BY: Anirut N.
DRILLING MODEL AND MOUNTING: Hand augering SUPERVISED BY: Sitthiphat E.
HOLE DIAMETER (mm): 100 WELL DIAMETER (mm}: 50
BOREHOLE NUMBER: FPT-3 TOP OF CASING (TOC) ELEV.: -
SOIL DESCRIFTION 2
E— (SOIL NAME: USCS group symbol, colour, j Sample | PID GROUNDWATER MONITORING WELL
= V/O
g moisture content, relative density or Et: No. (ppm) DIAGRAM
o
consistency and soil structure) @
00 |_
Very soft to soft, brownish grey, medium to high plasticity % 9 50 mm UPVC
silty CLAY (CH) From 0.00 m
10 1.00 m To 100 m
Soft, light erey to grey, trace organic and shell fragment, < § 50 mm UPVC Screen
medium to high plasticity, sandy silty CLAY (CH) From 1.00 m
To 200m
20 200 m j———— Clean cand
End of Borehole at 2.00 m From 0.00 m
To 200m
50
Symbole
Concrete pavement, Asphalt Sand (SP, SW, SM, SP-SI
% Aggregate base Lean clay (L)

ﬁ Gravels (GW, GP, GC)

T Water encountered

- Fat clay (CH)

¥ water static level
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[Concrete pavement, Asphalt

Agsregate base

% G Q)

X7 water encountersd N Water static

Fat clay (CH)

Sand (SP, SW, SM, SP-SM, SW-SM, SC)

Leen clay (€L

BOREHOLE LOG AND MONITORING WELL DETAIL
PROJECT: srugnsaasadignusin waeTagneains Tasamsnuuitududy BORING COORDINATE: 6.53418 N 100.06133 E
CLIENT: ivininenduysmn HOLE COMMENCED: 6/1/2016
SITE LOCATION: #uadnuzds dunaiilas dwinasa HOLE COMPLETED: 6/7/2016
DRILLING CONTRACTOR: Underground Investigation Co., Ltd. LOG CHECKED BY: Anirut N.
DRILLING MODEL AND MOUNTING: Hand augering SUPERVISED BY: Sitthiphat E.
HOLE DIAMETER (mm): 100 WELL DIAMETER (mm): 50
BOREHOLE NUMBER: FPT-4 TOP OF CASING (TOC) ELEV.: -
SOIL DESCRIPTION 3
. (SOIL NAME: USCS group symbol, colour, j Sample | PID GROUNDWATER MONITORING WELL
T = V/O
E moisture content, relative density or a Ne. (ppm) DIAGRAM
o &
consistency and soil structure) 2
00
Very soft to soft, light brownish grey,
medium to high plasticity, silty CLAY (CH)
10 1.00 m
Soft, light grey to erey, trace organic and shell fragment,
20 medium to high plasticity, sandy silty CLAY (CH)
2.50 m
30
¢ 50 mm UPvC
From 0.00 m
To 5.00m
40
] M Filter pack
Soft, light greenish grey, medium plasticity, From 0.00 m
sandy silty CLAY (CH) To 6.00m
(Clean sand)
50
§ 50 mm UPVC Screen
From 5.00 m
To 6.00 m
60 6.00 m
End of Borehole at 6.00 m 1
Symbols

‘ | it (ML)

‘ | Elasti

VoV
m Peat (Pt)
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PROJECT: yudnimassdigiun uvasiaanaatna lassnsnuuiuindu
CLIENT: uninendoyinn

SITE LOCATION: sitvadiuzda snauias dminaga

DRILLING CONTRACTOR: Underground Investigation Co., Ltd.
DRILLING MODEL AND MOUNTING: Hand augering

HOLE DIAMETER (mm): 100

BOREHOLE NUMBER: FPT-5

BOREHOLE LOG AND MONITORING WELL DETAIL

BORING COORDINATE:
HOLE COMMENCED:
HOLE COMPLETED:
LOG CHECKED BY:
SUPERVISED BY:

WELL DIAMETER (mm):

6.53418 N 100.06133 E

6/7/2016
6/7/2016
Anirut N.
Sitthiphat E.
50

TOP OF CASING (TOC) ELEV.: -

SOIL DESCRIFTION 2
EE’ (SOIL NAME: USCS group symbol, colour, j Sample | PID GROUNDWATER MONITORING WELL
= V/O
= T
2 moisture content, relative density or o No. (ppm) DIAGRAM
= &
consistency and soil structure) <
00 |_
Very soft to soft, dark grey, medium to high plasticity,
silty CLAY (CH) al @ 50 mm UPVC
0.80 m From 0.00 m
10 To 100 m
Soft, light grey to erey, trace organic and shell fragment, < 50 mm UPVC Screen
medium to high plasticity, sandy silty CLAY (CH) From 100 m
i To 200m
20 2.00 ml j———— clencong
End of Borehole at 2.00 m From £.00 m
To 200m
50
Syrnbols
Concrete pavement, Asphalt Sand (5P, SW, SM, SP-SM, SW-SM, 5C)
% Ageresate bass Lean clay (L)
ﬁ Gravels (GW, GF, GC) - Fat clay (CH)

hva

Water encountered

¥ water static level
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HAN1TENTIIAINITTITUVDIFIUTINWEAUINAIETT Hvorslev Slug Test Landns

AN

BH/FPT

Permeability coefficient, K (cm/s)

FPT-1
FPT-2
FPT-3
FPT-4
FPT-5

2.24x107
2.08x107
2.85x107
3.96x107
9.03x10”




Depth (m)

0.0
1.0

2.0
3.0

4.0
50
6.0

ANARRLEIUAAENTNTITUVDIFIUIIN (Permeability profile) wanesiagy

Not to scale FPT-1

FPT-2

FPT-3

FPT-4

FPT-5

Very soft to soft fat CLAY

Very soft to soft fat LAY

Very soft to soft fat CLAY

oy soft to soft fat CLAY

A

Seft sandy shy CLAY

2.24x107°

Soft tandy hty CLAY

Soft sandy silty CLAY

285107

Soft sandy sty CLAY

Very soft to soft fat CLAY

Soft candy =ity CLA

Very coft to soft fat CLAY

90210

—12.0
—10.0

— 8.0
- 6.0

- 4.0
— 2.0

0.0

0T X (5/W3) y ‘Ayieaudad
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¥3.4 nsdrsraunasiannaaing

N3N TIUVELTAANDA3I (Borrow Area, BA) AtiuN15a1e67835 Hand

Auger EUHNUANEINANTBMANIINZAWIN 4 T Thnsanziuiegdluuiasiudiawes

a

S v o= k% X 1 1 [
LAlATINTAUUAUUNLAL (V]’\JSQﬂﬁi'N?JUIWiJ) TrglagsiuualazUszanu 110 was

=2

PIWIUIIEY 50 viqu Anviguas 4 Wwes n1siiuiegenng 50 wudiues anwlau

q

AUy wagiinaveusazauzkandlusULamsmuEIfy

BA:37

BA-38)8

AMsUaunansiuimquiatzdiawasianneaii
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BA N E
BA-1 6.5352250 100.0598083
BA-2 6.5351028 100.0597417
BA-3 6.5349139 100.0605000
BA-4 6.5347778 100.0604444
BA-5 6.5345444 100.0614194
BA-6 6.5344333 100.0614528
BA-7 6.5340500 100.0613306
BA-8 6.5340222 100.0611917
BA-9 6.5334444 100.0611111
BA-10 6.5334889 100.0610000
BA-11 6.5320611 100.0601556
BA-12 6.5320750 100.0600167
BA-13 6.5314194 100.0599500
BA-14 6.5314722 100.0598056
BA-15 6.5306500 100.0596306
BA-16 6.5306667 100.0595000
BA-17 6.5303000 100.0595000
BA-18 6.5303611 100.0593333
BA-19 6.5295500 100.0591611
BA-20 6.5295556 100.0590278
BA-21 6.5289000 100.0589694
BA-22 6.5289444 100.0588611
BA-23 6.5284194 100.0588000
BA-24 6.5284444 100.0586944
BA-25 6.5277500 100.0585694
BA-26 6.5278056 100.0584444
BA-27 6.5270028 100.0580167
BA-28 6.5270556 100.0577500
BA-29 6.5262500 100.0575500
BA-30 6.5263333 100.0573889




971

BA N E
BA-31 6.5254167 100.0570889
BA-32 6.5254722 100.0569722
BA-33 6.5245000 100.0566500
BA-34 6.5245278 100.0565278
BA-35 6.5238306 100.0563611
BA-36 6.5239167 100.0563611
BA-37 6.5231500 100.0559000
BA-38 6.5232500 100.0559306
BA-39 6.5234806 100.0554389
BA-39 6.5234806 100.0554389
BA-40 6.5235556 100.0554722
BA-41 6.5238889 100.0546389
BA-42 6.5239722 100.0546667
BA-43 6.5241500 100.0543194
BA-44 6.5242222 100.0541667
BA-45 6.5235389 100.0539889
BA-46 6.5236389 100.0538333
BA-47 6.5232000 100.0537500
BA-48 6.5233056 100.0538333
BA-49 6.5236000 100.0532000
BA-50 6.5237222 100.0532778

¥3.5 WAN13E3INAITANNDEII

ANFAAUEIIUAAIANNETAINE1F1U5IN (Geological profile) VomANLAY

BA-1 fia BA-50 Uansiagy



Depth (m)

Not to scale
—

BA-1 BA-2 BA-3 BA-d BA-5 BA-6 BA-7 BA-8 BA-9 BA-10

Vary soft tospftsilty CLA Very soff to soft silipy- CLAY

Very sgft to 'soft silfy CLAY

1 Soft sandy dilty CLAY Soft|gandy silty JLAY Soft

andy silty {JLAY

ﬂ’I‘I/\II;IJG‘lGI’IQJEJ’I’JLL?I(?I\‘Iaﬂ'IWﬁﬁﬂjeJVIEJ’IE’IUT‘IﬂGU’eN BA-1 14 BA-10

Not to scale

BA-11 BA-12 BA-13 BA-14 BA-15 BA-16 BA-17 BA-18 BA-19 BA-20

1 Viry soft totspft silty CLA|

Very soff to <oft sl CLAY Very sq I'I_ to soft silly CLAY

Depth (m)

2.0
3.0

4.0

Soft sandy

SIIiIty CLAY

I
I
Soft|pandy silty b
I
I

LAY

Soft

andy silty

LAY

ﬂ’IWIglJ@IGI’IﬂJEJ"I’JLLﬁmﬂﬁﬂ’IWﬁiﬂjﬁWSﬁiﬂui’lﬂeﬂ@\‘] BA-11 14 BA-20



Depth (m)

Depth (m)

0.0
1.0

20
3.0

4.0

0.0
1.0

2.0
3.0

4.0

Not to scale

BA-21 BA-22 BA-23 BA-24 BA-25 BA-26 BA-27 BA-28 BA-29 BA-30

99

Velry soft to sgft silty CLAN Very soff to soft siliv CLAY

Very sgft to soft silty CLAY

|
Softlpandy silty |k LAY

Saft sandy [dilty CLAY

Soft [tandy sitty (LAY

Not to scale
_—

ﬂ’]Wﬁﬂ@’]ﬁJEﬂ’JLLﬁ(ﬂﬂﬁﬂ?Wﬁﬁﬂ%VIS’]i’]Ui"lﬂ%@ﬂ BA-21 93 BA-30

BA-31 BA-32 BA-33 BA-34 BA-35 BA-36 BA-37 BA-38 BA-39 BA-40

| I
Very saft to soft siliy. CLAY

Viry soft torsoft silty CLA

Very sofi to softsiliy CLAY

|
A |l
Soft sandy slliLLy CLAY

Soft jsandy sitty QLAY
|

|

|
Soft|sandy silty |k:uiw

|

ﬂ'lelJG]G‘I'IJJEJ'l’JLL?W]ﬂﬁﬂ’]Wﬁ'ﬁﬂjﬁVIﬂ?i’Mi’lﬂsﬂax‘i BA-31 93 BA-40



Depth (m)

100

N% BA-41 BA-42 BA-43 BA-44 BA-45 BA-46 BA-47 BA-48 BA-49 BA-50

Vary saft to spft silby CLA Very soft-to softsilly CLAY Very soft to-soff siliy CLAY

|
T Soft sandy |gilty CLAY Scft|sandy silty [
+ |
|

_AY Soft [Jandy silty (JLAY

ﬂ’]Wﬁﬂ@’]ﬁJEﬂ’JLLﬁ(ﬂﬂﬁﬂ?Wﬁﬁﬂ%VIS’]i’]Ui"lﬂ%@ﬂ BA-41 93 BA-50
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AU 31819 U
1 Specific Gravity V(]ﬂ(?ﬁ’e)&hﬂ
Sieve Analysis YNFIDLAUNT Y
Atterberg’s Limit LRI
Water Content VNFIDENY

Consolidation Test

(@) N B SN N

Triaxial Compression (UU Test)

28191198 3 F1PEN9

28191198 3 F198N9
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GEOTECHNICAL LABORATORY
CIVIL ENGINEERING DEPARTMENT
FACULTY OF ENGINEERING
PRINCE OF SONGKLA UNIVERSITY
SPECIFIC GRAVITY (ASTM D854-02)

Jop No. :
Project
Location

Borehole No

PuEREstig N wessisgnasiie lassmanuunuwingu
A.5N1z8 2.1589 IFGS

BH-1

Date : 10 .. 59

Tested by : W1E ALY AIE
Flask Calibration
Calibration volume of Flask
Determination Temperature Wt. Flask 5 09990
No. () +Water (g) § 654.5 ——k— - -
1 44.00 652.80 % 654.0 e —— |

2 40.47 653.44 8 o3 \ fffff

3 37.00 654.02 “g 653.0 - ™

4 33.40 054.56 2 e

5 - - = 31.00 36.00 41.00 46.00

5 - i Temperature, c®
Specific Gravity Determination
Determination No. 1 2 3 4 5 6
Average Temperature ((:U) 35.33 3517 33.00 33.00 34.67 -
Wt. Flask+Water (9) 654.27 654.29 654.65 654.65 654.38 -
Wt. Flask+Water+Soil (a) 687.40 688.33 686.60 689.91 687.37 -
Container No. 45-50m.|6.0-65m.]7.5-8.0m.19.0-95m.]6.0-6.5m. -
Wt. Container+Dry Soil (9) 250.27 251.99 245.82 250.34 247.74 -
Wt. Container (a) 197.56 197.92 194.88 194.01 195.15 -
Wt. Dry Soil (¢) 52.71 54.07 50.94 56.33 52.59 -
Specific Gravity of Water 0.9941 0.9941 0.9947 0.9947 0.9944 -
Specific Gravity of Soil 2.68 2.68 2.67 2.66 267 -
Average Specific Gravity of Soil 2.67

Remark:

1) Certification applies to test simple only.

2) Information under "for", "Project” are supplies by client. These are not certified.

3) This certificate is invalid without appropriate signature and seal.

SGECER AT Tuans

f:lilﬂ‘JUﬂ‘flJ nInasay

RIFLAT. 5987 LAER

wantdimelainssulas
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GEOTECHNICAL LABORATORY
CIVIL ENGINEERING DEPARTMENT
FACULTY OF ENGINEERING
PRINCE OF SONGKLA UNIVERSITY
SPECIFIC GRAVITY (ASTM D854-02)

Jop No. : - Date : 10 &.n. 59
Project SIUETIAFIGINTIN Lméﬂiﬁ@;ﬁaﬁw Tnssnmsanumasima

Location : @.9N3zas a.liias IEga

Borehole No BH-1

Tested by : WIE I3TY 9T

Flask Calibration

Calibration volume of Flask

Determination Temperature Wit. Flask o 654.0
Y 653.5
No. (c) +Water (g) & 6530
(1]
652.5
1 53,50 650.02 3 o0
2 46.33 651.38 § 06515
L 651.0
3 42.33 652.06 S 6505
4 33.23 653.57 5 0900
: 7290 T 6495
5 - _ = 31.00 36.00 41.00 46.00 51.00 56.00
6 7 7 Temperature, ¢°
Specific Gravity Determination
Determination No. 1 2 3 4 5 6
Average Temperature ((:c) 32.00 41.50 42.83 38.00 - -
Wt. Flask+Water (9) 653.83 65217 651.93 652.78 - -
Wt. Flask+Water+Soil (a) 717.62 716.19 716.05 724.86 - -
Container No. 16.5-17.0 mJ17.0-17.5 mJ19.5-20.0 mJ21.0-21.5 m. - -
Wt. Container+Dry Soil (9) 296.42 298.88 296.31 310.00 - -
Wt. Container (9) 194.18 197.11 194.90 195.71 - -
Wt. Dry Soil (9) 102.24 101.77 101.41 114.29 - -
Specific Gravity of Water 0.9951 0.9919 0.9915 0.9930 - -
Specific Gravity of Soil 2.65 2.67 2.70 2.69 - -
Average Specific Gravity of Sail 2.68
Remark: 1) Certification applies to test simple only.

2) Information under "for", "Project” are supplies by client. These are not certified.

3) This certificate is invalid without appropriate signature and seal.

f~m.‘§l'§‘1§°l-h{-“ﬂ€ “J'%U%ﬂﬂ"ﬁ HALAT. 50 LS

iy e P — o 1/ = T
HAaauAunIsnagay i IaInssulosn
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GEOTECHNICAL LABORATORY
CIVIL ENGINEERING DEPARTMENT
FACULTY OF ENGINEERING
PRINCE OF SONGKLA UNIVERSITY
SPECIFIC GRAVITY (ASTM D854-02)

Jop No. : -
Project
Location
Borehole No BH-2

Tested by :

WIE wa'iwmi FRIE

@.zad aLdias anas

Date : 10 a.a. 59

NuiTRrligmn wadsizgnaasis lnssmanuwunuiuy

Flask Calibration

Calibration volume of Flask

Average Specific Gravity of Soil

Determination Temperature Wt. Flask 654.0
0 2 53.5
No. (©) +Water (q) 8 530
o
652.5
1 53.50 650.02 E P
2 46.33 651.38 § 0015
i 651.0
3 4233 652.06 B 6505
T 6500
4 33.23 653.57 % 649.5
5 - _ = 31.00 36.00 41.00 46.00 51.00 56.00
6 _ _ Temperature, ¢®
Specific Gravity Determination
Determination No. 1 2 3 4 5 6
Average Temperature ((:O) 39.50 35.13 39.67 38.00 36.00 29.67
Wt. Flask+Water [(s)] 652.52 653.28 652.49 652.78 653.13 654.23
Wt. Flask+Water+Soil (9) 684.98 686.62 (683.94 686.87 702.00 703.82
Container No. 6.0-6.5m.|7.5-8.0m.|10.5-11.0 mJ12.0-12.5 m.|12.5-13.0 m}13.5-14.0 m.
Wt. Container+Dry Soil (@) 244 .97 24998 24513 246.88 265.77 270.27
Wt. Container ((s)} 193.86 196.86 195.97 194.22 188.93 190.89
Wt. Dry Soil [(s)) 51.11 53.12 49.16 52.66 76.84 79.38
Specific Gravity of Water 0.9926 0.9941 0.9926 0.9930 0.9937 0.9960
Specific Gravity of Soil 2.72 2.67 2.76 2.82 2.73 2.65
2.72

Remark:

1) Certification applies to test simple only.

2) Information under "for", "Project” are supplies by client. These are not certified.

3) This certificate is invalid without appropriate signature and seal.

HELAT FIUN Tugilms

f:l;ﬂ'é uqm nsvaway

BIFLAT. T LANFR

wawinmaiaanssulosa
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GEOTECHNICAL LABORATORY
CIVIL ENGINEERING DEPARTMENT
FACULTY OF ENGINEERING
PRINCE OF SONGKLA UNIVERSITY
SPECIFIC GRAVITY (ASTM D854-02)

Jop No. : - Date : 10 a.n. 59
Project : amﬁwmmﬂgmwwn LA S'ﬁ@lﬁam‘?’m Tassmsnuunuingy

Location : A.6NUzE a.liiad 1§98

Owner BH-2

Tested by : W I3TY e

Flask Calibration
Calibration volume of Flask

Determination Temperature Wit. Flask o 654.0
No. @) Water @) | B oo
1 53.50 650.02 Em o
2 4633 651.38 8 6515
L 6510
3 42.33 652.06 S 6505
4 33.23 653.57 é’ 2322
5 . - = 31.00 36.00  41.00  46.00 51.00  56.00
5 _ i Temperature, c®
Specific Gravity Determination
Determination No. 1 2 3 4 5 6
Average Temperature ((:ﬂ) 29.67 27.83 4217 39.67 4117 44.67
Wt. Flask+Water (9) 654.23 654.55 652.05 652.49 652.23 651.61
Wt. Flask+Water+Soil (a) 703.82 705.72 702.91 707.28 709.10 707.31
Container No. 13.5-14.0 m|15.0-15.5 mJ16.5-17.0 m.[18.0-18.5 m.{19.5-20.0 mJ21.5-21.5 m.
Wt. Container+Dry Soil (9) 270.27 271.80 273.06 280.67 283.28 275.21
Wt. Container (9) 190.89 189.78 192.05 193.57 192.88 187.28
Wt. Dry Soil (a) 79.38 82.02 81.01 87.10 90.40 87.93
Specific Gravity of Water 0.9960 0.9965 0.9915 0.9926 0.9919 0.9907
Specific Gravity of Soil 2.65 2.65 2.66 2.68 2.67 2.70
Average Specific Gravity of Soil 2.67
Remark: 1) Certification applies to test simple only.

2) Information under "for", "Project” are supplies by client. These are not certified.

3) This certificate is invalid without appropriate signature and seal.

HFLAT. TN ?U%ﬂfl iE) TA.AT. 5N LA
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GEOTECHNICAL LABORATORY
CIVIL ENGINEERING DEPARTMENT
FACULTY OF ENGINEERING

PRINCE OF SONGKLA UNIVERSITY
JONSOLIDATED UNDRAINED TRIAXIAL (ASTM D 2850-15)

lJob No.  528/69 Date : 13 d.A. 539
Jproect : audTansdigieen undsirgrioadns Tassmsauuniwings

Location GuadIuzag aLnatiin ﬁm"}ﬂﬂ;—‘m Soil Identification BH-1 clay 7.5 - 8.0 m

Owner @ aw1in u’u‘iug’:'m Contractor :

Tested by W1t Waiallh Aaaal

Deformation] | pad dial Axial Corrected Axial Axial No. of Sample : Undisturbed - 1
Dial Reading] reading Strain Area Load Stress Proving Ring No. : 1
div. div. % sqem. kg. t'sqmn. Mean calibration. Cg 0037 kg reiiv.
0 0 0.000 10.694 0.000 0.00 Shearing rate : 0.76 mm/min
10 42 0.136 10.709 1.302 1.22
20 53 0.272 10.723 1.643 1.53 Shear Specimen Data
30 55 0.408 10.738 1.705 1.59 Average Height (cm) 7.350
40 56 0.544 10.753 1.736 1.61 Average Diameter, D (em) 3.690
50 57 0.680 10.767 1.767 1.64 Area, A (sqom) 10.694
60 58 0.816 10.782 1.798 1.67 Volume, V (cc) 78.60
70 68 0.952 10.797 2,108 1.95 Wt. Soil+Split Mold (g.) 121.91
80 84 1.088 10.812 2.604 2.41 Wt. Split Mold (g.) 0.00
90 a8 1.224 10.827 3.038 2.81 Wt. Soil, W (g.) 121.91
100 114 1.361 10.842 3.534 3.26 Wet Density (gm/cc) 1.551
120 140 1.633 10.872 4.340 3.99 Dry Density (gm/cc) 0.919
140 161 1.905 10.902 4.991 4.58 Water Content Determination
160 178 2177 10,932 5518 5.05 Before After
180 193 2.449 10.963 5.983 5.46 Test No. 1 2
200 207 2.721 10.993 6.417 5.84 Wt. Wet soil+Container (g.] 127.28 -
220 214 2.993 11.024 G.634 G.02 Wt. Dry soil+Container (g. ) 81.64 -
240 160 3.265 11.055 4.960 4.49 Wt. of Container (g.) 15.35 -
260 150 3.537 11.086 4.650 419 Wt. of Dry soil (g.) 45.64
280 148 3.810 11.118 4.588 4.13 Wt. of water (@.) 66.29 -
300 147 4.082 11.149 4.557 4.09 Water Content 68.85 -
350 146 4.762 11.229 4.526 4.03
400 144 5.442 11.310 4.464 3.95 -
450 143 6.122 11.391 | 4433 3.89 ! !
500 142 6.803 11475 | 4.402 3.84 | X
550 141 7.48 11.56 4,371 3.781 : :
600 139 8.16 11.64 4.300 3.700 b-mmv
650 138 8.84 11.73 4.278 3.647 Sketch Fallure Mode
700 136 9.52 11.82 4.216 3.567
750 135 10.20 11.91 4.185 3.514
800 133 10.88 12.00 4123 3.436
850 130 11.56 12.09 4.030 3.333
900 128 12.24 12.19 3.968 3.256
950 127 12.93 12.28 3.937 3.206
1000 126 13.61 12.38 3.906 3.156
HALAT. TN muailns TA.AT.HAYT LNAR
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GEOTECHNICAL LABORATORY
CIVIL ENGINEERING DEPARTMENT
FACULTY OF ENGINEERING
PRINCE OF SONGKLA UNIVERSITY
UNCONSOLIDATED UNDRAINED TRIAXIAL (ASTM D 2850-15)
Job No. 528/59 Date : 13 d.n. 59
Project : M1 3BFIH 1IN wnaviaariaasny Tassmsauuniing
Location @uadiizds dnatiiag T IARGA Soil identification BH-1clay 7.5- 8.0 m
Owner : UW1INDIHIYTA Contractor :
Tested by e Waialil A
Deformation | Load dial Axial Corrected Axial Axial No. of Sample : Undisturbed - 2
Dial Reading]  reading Strain Area Load Stress Proving Ring No. : 1
div. div. % sqem. kg. tsqm. Mean calibration, Cg 0.031 kg./div.
0 0 0.000 10.694 0.000 0.00 Shearing rate : 0.76 mm/min
10 24 0.135 10.709 0.744 0.69
20 31 0.270 10.723 0.961 0.90 Shear Specimen Data
30 37 0.405 10.738 1.147 1.07 Average Height (cm) 7.400
40 44 0.541 10.752 1.364 1.27 Average Diameter, D (cm) 3.713
50 47 0.676 10.767 1.457 1.35 Area, A (sqem) 10.830
60 55 0.811 10.781 1.705 1.58 \Volume, V (cc) 80.14
70 70 0.946 10.796 2170 2.01 Wt. Soil+Split Mold (g.) 126.41
80 85 1.081 10.811 2.635 244 Wt. Split Mold (g.) 0.00
90 101 1.216 10.826 3.131 2.89 Wit. Sail, W (g.) 126.41
100 118 1.351 10.841 3.658 3.37 Wet Density (gmicc) 1.577
120 145 1.622 10.870 4.495 4.14 [ory pensity (@mice) 0.934
140 170 1.892 10.900 5270 4.83 Water Content Determination
160 193 2.162 10.930 5.983 5.47 Before After
180 218 2.432 10.961 6.758 6.17 Test No. 1 2
200 240 2.703 10.991 7.440 6.77 Wt. Wet soil+Container (g.)]  137.86 -
220 256 2.973 11.022 7.936 7.20 Wt. Dry soil+Container (g.) 87.72 -
240 271 3.243 11.053 8.401 7.60 Wt. of Container (g.) 14.98 -
260 285 3.514 11.083 8.835 7.97 Wt. of Dry sail (g.) 50.14 -
280 291 3.784 11.115 9.021 8.12 Wt. of water (g.) 72.74 -
300 297 4.054 11.146 9.207 8.26 Water Content 68.93 -
350 279 4.730 11.225 8.649 7.71
400 258 5.405 11.305 7.998 7.07 -
450 239 6.081 11.386 7.409 6.51 ! 1
500 218 6.757 11.469 6.758 5.89 : :
550 210 7.43 11.55 6.510 5.635 : :
600 207 8.11 11.64 6.417 5.514 :____,I
650 205 8.78 11.72 6.355 5.421 Sketch Failure Mode
700 203 9.46 11.81 6.293 5.328
750 201 10.14 11.90 6.231 5.236
800 199 10.81 11.99 6.169 5.145
850 197 11.49 12.08 6.107 5.055
900 196 12.16 1217 6.076 4.991
950 194 12.84 12.27 6.014 4.902
1000 193 13.51 12.37 5.983 4.839
uﬂ.-sﬁ.ﬁ‘ni‘wﬁ‘guqdms TA.AT.5HT 1A
ll'ﬂ“ﬂﬂ“mf”‘?l Aoy wanimaiainssulon
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GEOTECHNICAL LABORATORY
CIVIL ENGINEERING DEPARTMENT
FACULTY OF ENGINEERING

PRINCE OF SONGKLA UNIVERSITY
UNCONSOLIDATED UNDRAINED TRIAXIAL (ASTM D 2850-15)

Job No. 528/59 Date : 13 @.a. 59
Project : #dTABFE TN wwdsTaariaais Tasamsauuniuinga

Location fNuadIzdY atnatiias Taninaga Soil Identification BH-1 clay 7.5- 8.0 m

Owner : amfmm-émqs-m Contractor

Tested by g watanl asas

Deformation | Load dial Axial Corrected Axial Axial No. of Sample : Undisturbed - 3
Dial Reading]  reading Strain Area Load Stress Proving Ring No. : 1
div. div. % sqom. kg. t/sqm. Mean calibration, Cg 0.031 kg./div.
0 0 0.000 10.694 0.000 0.00 Shearing rate : 0.76 mm/min
10 24 0.135 10.709 0.744 0.69
20 39 0.270 10.723 1.209 1.13 Shear Specimen Data
30 45 0.405 10.738 1.395 1.30 Average Height (cm) 7.600
40 51 0.541 10.752 1.581 1.47 Average Diameter, D (cm) 3.677
50 55 0.676 10.767 1.7056 1.58 Area, A (sgem) 10.617
60 59 0.811 10.781 1.829 1.70 Volume, V (cc) 80.69
70 63 0.946 10.796 1.953 1.81 Wit. Soil+Split Mold (g.) 130.35
80 79 1.081 10.811 2449 2.27 Wt. Split Mold (g.) 0.00
90 86 1.216 10.826 2666 246 Wit. Soil, W (g.) 130.35
100 92 1.351 10.841 2.8562 2.63 Wet Density (gm/cc) 1.615
120 135 1.622 10.870 4.185 3.85 Jory Density (gmicc) 0.969
140 171 1.892 10.900 5.301 4.86 Water Content Determination
160 208 2.162 10.930 6.448 5.90 Before After
180 240 2432 10.961 7.440 6.79 Test No. 1 2
200 270 2.703 10.991 8.370 7.62 Wt. Wet soil+Container (g.) 151.48 -
220 295 2.973 11.022 9.145 8.30 Wt. Dry soil+Container (g.) 97.23 -
240 317 3.243 11.0563 9.827 8.89 Wt. of Gontainer (g.) 15.84 .
260 334 3.514 11.083 10.354 9.34 Wt. of Dry soil (g.) 54.25 -
280 340 3.784 11.115 10.540 948 Wi of water (g.) 81.39 -
300 343 4.054 11.146 10.633 9.54 Water Content 66.65 -
350 310 4.730 11.225 9610 8.56
400 293 5.405 11.305 9.083 8.03 -
450 282 6.081 11.386 8.742 7.68 ! 1
500 280 6.757 11.469 8.680 7.57 : :
550 279 7.43 11.55 8.649 7.487 : :
600 277 8.11 11.64 8.587 7.379 :_ - J'
650 274 8.78 11.72 8.494 7.245 Sketch Failure Mode
700 273 9.46 11.81 8.463 7.165
750 271 10.14 11.90 8.401 7.060
800 269 10.81 11.99 8.339 6.955
850 266 11.49 12.08 8.246 6.825
900 265 12.16 1217 8.215 6.748
950 264 12.84 12.27 8.184 6.670
1000 262 13.51 12.37 8.122 65.569
uﬂ.*.iw.mi:nﬁ‘guqﬂnW$ FA.A5. 507 1NNaA
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GEOTECHNICAL LABORATORY
CIVIL ENGINEERING DEPARTMENT
FACULTY OF ENGINEERING

PRINCE OF SONGKLA UNIVERSITY
UNCONSOLIDATED UNDRAINED TRIAXIAL (ASTM D2850-15)

Job No. Date : 13 d.7A. 59
|Proisct : swdTvssdigMsIn undsiagiaatna Tasamsnwunminda

Location @URFIazES aLADLEBY daninaqa  Soil Identification BH-1 clay 7.5 - 8.0 m

Owner :mﬁ‘ﬂmafugwﬁ Contractor :

v e
Tested by We WaIalh faa

12.000
10.000
_ 8.000
E
o
2
)
v 6.000
2]
2
73]
T - '
% : P
< 4000 y ——s
H—-.__H
2000 49
DODO g ' : e g g ' 3 L g g 5 L L 2 ' L e g ' e g g ' 2 L g g
2.000 4.000 6.000 8.000 10.000 12.000 14.000
Axial Strain, €, %
Type of sample Undisturbed - 1 Undisturbed - 2 Undisturbed - 3
JUndrained Shear Strength t/sgm. 3.01 4.13 477
Water Content, w % 68.85 68.93 66.65
Wet Unit Weight, 7/t tim 1.551 1.577 1.615
IDry Unit Weight, Yd tim 0.919 0.934 0.969
Strain at failure, £f % 13.605 13.514 13.514
Confining Pressure, O, t/sgm. 15.00 22.50 30.00
IDeviator stress, AG t/sgm. 6.02 8.26 9.54
Axial Strain Failure, G, tsqm. 21.02 30.76 39.54

v & -
HFL.AT. TN ﬁ.]'u'aﬁljf'ﬂ‘i SELAT.ITREN LNEE
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GEOTECHNICAL LABORATORY
CIVIL ENGINEERING DEPARTMENT
FACULTY OF ENGINEERING
PRINCE OF SONGKLA UNIVERSITY
:n";sta UNCONSOLIDATED UNDRAINED TRIAXIAL (ASTM D 2850-15)
Job No.  528/59 Date : 73 d.A. 59
fProject MTEAN
Location Ln1: A9a Soil identification BH-2 clay 10.5-11.0 m.
Owner Contractor :
Tested by 11t Watalih Aaail
Deformation| | pad dial Axial Corrected Axial Axial No. of Sample : Undisturbed - 1
Dial Reading] reading Strain Area Load Siress Proving Ring No. : 1
div. div. % sqem. kg. t/sqm. Mean calibration, Cyg 0.031 kg./div.
0 0 0.000 11.202 0.000 0.00 Shearing rate : 0.76 mm/min
10 44 0.135 11.217 1.364 1.22
48 0.270 11.233 1.488 1.32 Shear Specimen Data
49 0.404 11.248 1.519 1.35 [Average Height (crm) 7.420
40 50 0.539 11.263 1.550 1.38 Average Diameter, D (cm) 3777
50 54 0.674 11.278 1.674 1.48 Area, A (sgem) 11.202
60 59 0.809 11.294 1.829 1.62 Volume, V (cc) 83.12
70 65 0.043 11.300 2.015 1.78 Wt. Soil+Split Mold (g.) 114.88
20 70 1.078 11.324 2.170 1.92 Wt. Split Mold (g.) 0.00
90 74 1.213 11.340 2.204 2.02 Wt. Soil, W (g.) 114.88
100 79 1.348 11.355 2.449 2.16 Wet Density (gm/ce) 1.382
120 85 1.G17 11.386G 2.635 2.31 Dry Density (gm/cc) 0.703
140 89 1.887 11418 2.759 2.42 Water Content Determination
160 93 2.156 11.449 2.883 2.52 Before After
180 96 2.426 11.481 2976 2.59 Test No. 1 2
200 99 2.695 11.513 3.069 2.67 Wt. Wet soil+Container (g. 128.35 -
220 102 2.065 11.545 3.162 2.74 Wt. Dry soil+Container (g.)]  72.93 -
240 104 3.235 11.577 3.224 2.78 Wt. of Container (g.) 15.52 -
260 107 3.504 11.609 3.317 2.86 Wt. of Dry soil (g.) 55.42 -
280 109 3.774 11.642 3.379 2.90 Wit. of water (g.) 57.41 -
300 112 4.043 11.674 3.472 2.97 \Water Content 96.53 -
350 114 4.717 11.757 3.534 3.01
400 17 5.391 11.841 3.627 3.06 -
450 120 6.065 11.926 3.720 3.12 : :
500 121 6.739 12.012 3.751 3.12 ! !
550 122 7.41 12,10 3.782 3.126 : X
600 123 8.09 12.19 3.813 3129 b
650 124 8.76 12.28 3.844 3.131 Sketch Failure Mode
700 126 9.43 12.37 3.906 3.158
750 128 10.11 12.46 3.968 3.184
800 129 10.78 12.56 3.999 3.185
850 130 11.46 12.65 4.030 3.185
900 131 12.13 12.75 4.061 3.185
950 132 12.80 12.85 4.092 3.185
1000 133 13.48 12.95 4,123 3.184
HALAT. TN TUaUns FOLA5. T LANAR
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GEOTECHNICAL LABORATORY
CIVIL ENGINEERING DEPARTMENT
FACULTY OF ENGINEERING

PRINCE OF SONGKLA UNIVERSITY
UNCONSOLIDATED UNDRAINED TRIAXIAL (ASTM D 2850-15)

Job No.  528/59 Date : 13 4.h. 59
Project NI AGA
Location  LMNzAGA Soil Identification BH-2 clay 10.5-11.0 m.
Owner Contractor :
Tested by 1 warianl asau
Deformation | Load dial Auxial Corrected Axial Axial No. of Sample : Undisturbed - 2
Dial Reading] reading Strain Area Load Stress Proving Ring No. : 1
div. div. % sqom. kg. tisgm. Mean calibration, Cg 0.031 kg./div.
0 0 0.000 11.202 0.000 0.00 Shearing rate : 0.76 rm/min
10 28 0.132 11.217 0.868 077
20 29 0.265 11.232 0.899 0.80 Shear Specimen Data
30 30 0.397 11.247 0.930 0.83 Average Height (cim) 7.550
40 305 0.530 11.262 0.946 0.84 Average Diameter, D (cm) 3.700
50 3 0.662 11.277 0.961 0.85 Area, A (sqem) 10.752
60 315 0.795 11.292 0.977 0.86 Volume, V (ct) 81.18
70 325 0.927 11.307 1.008 0.89 Wt. Soil+Split Mold (g.) 116.80
80 33 1.060 11.322 1.023 0.90 Wt. Split Mald (g.) 0.00
90 35 1.192 11.337 1.085 0.96 Wit. Soil, W (g.) 116.80
100 40 1.325 11.353 1.240 1.09 Wet Density (gm/ce) 1.439
120 53 1.589 11.383 1.643 1.44 Jory Density (gmicc) 0.727
140 63 1.854 11.414 1.953 1.71 Water Content Determination
160 69 2119 11.445 2.139 1.87 Before After
180 74 2.384 11.476 2.294 2.00 Test No. 1 2
200 79 2.649 11.507 2.449 213 Wt. Wet soil+Container (g.)| 114.16
220 83 2914 11.539 2.573 223 Wt. Dry soil+Container (g.) 66.11
240 87 3.179 11.570 2.697 233 Wt. of Gontainer (g.) 17.03
260 90 3.444 11.602 2.790 240 Wt. of Dry soil (g.) 48.05
280 95 3.709 11.634 2.945 253 Wit. of water (g.) 49.08
300 99 3.974 11.666 3.069 2.63 Water Content 97.90
350 110 4.636 11.747 3.410 2.90
400 123 5.298 11.829 3.813 3.22 -
450 132 5.960 11.912 4.092 3.44 ! 1
500 137 6.623 11.997 4.247 3.54 : :
550 139 7.28 12.08 4.309 3.566 : :
600 138 7.95 1217 4278 3.515 :_ _—— ;'
650 137.5 8.61 12.26 4.263 3477 Sketch Failure Mode
700 137 9.27 12.35 4.247 3.440
750 136 9.93 12.44 4.216 3.390
800 134 10.60 12.53 4154 3.315
850 133 11.26 12.62 4123 3.266
900 131 11.92 12.72 4.061 3.193
950 130 12.58 12.81 4.030 3.145
1000 128 13.25 12.91 3.968 3.073

i 14
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GEOTECHNICAL LABORATORY
CIVIL ENGINEERING DEPARTMENT
FACULTY OF ENGINEERING

PRINCE OF SONGKLA UNIVERSITY
UNCONSOLIDATED UNDRAINED TRIAXIAL (ASTM D 2850-15)

Job No.  528/59 Date : 13 a.n. 59
Project : INIzAEH

Location \MZAGA Soil Identification BH-2 clay 10.5-11.0 m.

Owner Contractor :

Tested by W wWatall asm

Deformation | Load dial Axial Corrected Axial Axial No. of Sample : Undisturbed - 3
Dial Reading] reading Strain Area Load Stress Proving Ring No. : 1
div. div. % sqcm. kg. t/sgm. Mean calibration, Cg 0.031 kg./div.
0 0 0.000 11.202 0.000 0.00 Shearing rate : 0.76 mm/min
10 48 0.132 11.217 1.488 1.33
20 54 0.265 11.232 1.674 1.49 Shear Specimen Data
30 55 0.397 11.247 1.7056 1.52 Average Height (cm) 7.520
40 56 0.530 11.262 1.736 1.54 Average Diameter, D (cm) 3.687
50 57 0.662 11.277 1.767 1.57 Area, A (sgem) 10.675
60 58 0.795 11.292 1.798 1.59 Volume, V (cc) 80.27
70 60 0.927 11.307 1.860 1.64 Wit. Soil+Split Mold (g.) 113.88
80 62 1.060 11.322 1.922 1.70 Wt. Split Mold (g.) 0.00
90 64 1.192 11.337 1.984 1.75 Wit. Soil, W (g.) 113.88
100 65 1.325 11.363 2.015 1.77 Wet Density (gm/cc) 1.419
120 66 1.589 11.383 2.046 1.80 |orv Density @mic) 0.700
140 73 1.854 11.414 2.263 1.98 Water Content Determination
160 87 2.119 11.445 2697 2.36 Before After
180 95 2.384 11.476 2.945 2.57 Test No. 1 2
200 103 2.649 11.507 3.193 277 Wi, Wet soil+Container (g.)]  110.49 -
220 110 2.914 11.539 3.410 2.96 Wt. Dry soil+Gontainer (g.) 62.81 -
240 114 3.179 11.570 3.534 3.05 Wt. of Container (g.) 16.40 .
260 120 3.444 11.602 3.720 3.21 Wt. of Dry soll (g.) 47.68 -
280 124 3.709 11.634 3.844 3.30 Wt. of water (g.) 46.41 -
300 129 3.974 11.666 3.999 343 Water Content 102.74 -
350 139 4.636 11.747 4.309 3.67
400 144 5.298 11.829 4.464 377 R
450 145 5.960 11.912 4.495 3.77 ! 1
500 146 6.623 11.997 4.526 3.77 : :
550 145 7.28 12.08 4.495 3.720 : :
600 144 7.95 1217 4.464 3.668 :_ - J'
650 143.5 8.61 12.26 4.449 3.629 Sketch Failure Mode
700 142 9.27 12.35 4.402 3.565
750 141 9.93 12.44 4.371 3.514
800 140.5 10.60 12.53 4.356 3.476
850 139 11.26 12.62 4.309 3.413
900 137 11.92 12.72 4.247 3.339
950 136.5 12.58 12.81 4232 3.302
1000 136 13.25 12.91 4.216 3.265
uﬂ.*.i'.s.mi:uﬁ‘guqﬂnws TA.A5. 581 1NNaA
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GEOTECHNICAL LABORATORY
CIVIL ENGINEERING DEPARTMENT
FAGCULTY OF ENGINEERING

PRINCE OF SONGKLA UNIVERSITY
UNCONSOLIDATED UNDRAINED TRIAXIAL (ASTM D2850-15)

[Job No. Date : 13 d.A. 59
fProject AR

L ocation I AAE Soil Identification BH-2 clay 10.5-11.0 m.

Owner Contractor :

Tested by 1111 Walalh Aal

4.000
3500 .
so00 i -
E
S 2.500
0
]
o 2.000
w0
g
@
£ 1.500
<
1.000
0.500
|
0000 '-l PE 1 ' ' L 2 ' g 5 ' g g PRt g g ' g g e : 2 ' e L : 2 g L L ' g g '
0.000 2.000 4.000 6.000 8.000 10.000 12.000 14.000 16.000
Axial Strain, €, %
Type of sample Undisturbed - 1 Undisturbed - 2 Undisturbed - 3
fUndrained Shear Strength t/sqm. 1.59 1.78 1.89
Water Content, w % 96.53 97.90 102.74
Wet Unit Weight, Yt tm 1.382 1.439 1.419
IDry Unit Weight, Yd tim 0.703 0.727 0.700
Strain at failure, &f % 12,129 13.245 13.245
Confining Pressure, O, t/sqm. 15.00 22.50 30.00
[osviator stress, AG t/sqm. 3.19 3.57 377
Axial Strain Failure, O t'sqm. 18.19 26.07 33.77

v & -
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