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ABSTRACT

Sheet pile wall is very popular in deep braced excavation protection systems
in soft soil in Thailand because it can be recycling and cost effective. Construction
using sheet pile wall mainly involves driving and extracting. Because of extracting sheet
pile causes the loss of soil volume sticking to the sheet pile. Thus this soil volume loss
incurs a void that cause soil displacement. It ultimately causes nearby structural
damage. Nowadays, there are not many studies focusing in the grouting material using
in sheet pile extraction work. This paper studies a mix proportion and properties of
Cement-Bentonite. It is to define ratio of cement bentonite and water, This study aims
to find suitable properties such as viscosity, setting time, density and shear strength.
This may provide information on how to choose the suitable grouting material in this

extraction work.

Keywords— Cement Bentonite; Sheet Pile; Grouting; Sheet Pile Extraction
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2.4 ﬁ’ﬁ@]‘ﬁﬂl‘z’ﬂuﬂ’mé’ﬂﬁﬂ (Grouting Materials)
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- ABUNINGITUAI (Conventional Concrete)
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- Yuniwsssuan (Conventional Mortar)
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- Fuusnenalsa (Rapid-Setting Cement)
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2.4.3.3 WoAlSTNUAABUNSALAZUDIANS (Polymer Cement Concrete and Mortar)
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1361 Hectorite Fudnvalasiaineiugiuvesusueusiaialalud Aefidnvosiduumumioniavun

as

\andouriy 3 4u faguin 2.13 SsanunsaduudugesTuianaldasd

M + [Al2y (Mg Fe)y] Sid O10(0H)2 « nH20

d‘ = Qj o i a b 5 = L= =
lagh + M mnefislszauaniinmhnsuanaoulsyaiu eradulée wraden wie Teden



14

-
© axis Ex’, H,0

UM 2.13 guuanslassasrausiuiuulnlud wnasdsdudngie s Nnavdmlvgife AL w3 Mg

uazMNaNduTIAendau ( Wibulswas, 1999 )



uni 3

3501501 9UN15978

3.1. UNU

idevinisnouivindasvilifuisdesinduiiuasiininadousetvadrmundomeiu
Iﬂiqa%"mlc%”’{iaﬁaaﬁwmiLmuﬁ"ﬁmdwﬁu%muﬁwuiwluﬁtﬁﬂﬁﬁufluﬁ%'wﬁqﬁLLf’ﬁjguumﬁi,ﬁmﬁw‘t’fa
AasanTRvesBuiuulvlwiriAtussdesdamuansalumslnadiluumuiivesiheiiintuluae
in1sasudnlwaldnszeznalunisidaivesdmudivulnluiazdoddinanliinniuliitefaes
AaswmumuLsIInAusudaldaanamuivre @wudiuunluiluvasvnnssnantuasfaas
AATUVLILLILIIAN IS s AU ALY s IR use Ut Azt Wi unsesulufusaudng
wazusstuvenildAurariiseliasninidainiiodnildssormi e daaiimsdumudunse
Lﬁau?}aaﬁu'ﬁausﬁwlﬁﬁaﬁu'us;iﬁwnﬁmaaq%‘alﬁﬁ'm':‘iﬁﬂwmmamﬁ’ﬁﬁﬁumﬂwﬁm AUNUIMIY
vandaim wazmdssunsssavasdimudiuulnluy Wemsnsiduues Suwud wulnluiuasi W
nauatRlndiAeaiufinandsdadunnitgndinisnaeunaudis e sdundulyluidusil)
weillasimsfinwetieeieiidmalibifiesesionnaeuibunmsgu fadeniiluvesuulnluy
wsunMasazasuulnluiudnundninemanfiuunluiduaisuviuase eannsmaaeu
ﬂmamummaﬂwuaamlﬂLﬂuﬂTimaammammaﬁwuamuuL‘Uuwaammmaﬂuaaumwmawaw
‘l‘uuulzuamnimmmmaammauum‘uawmumw‘[wlwlmwmmmwmmiﬂswiwﬁmi
vaaouliaunsansIvEeUAmMANTRe 1B UL luwild REGUITAGTRHGVET KL GRERIRTE V)
favwwnﬁ?1ﬂm‘maaa\w’mﬂiaumauwmﬂmau‘ummqqmJmuwamawmumwuiwluﬂ@enhuﬂsa
wseaileildlunisin

3.2. MsAneauauURvasduumuuinluinazn1siauasasionagou

AaantRvesiwuduunluiivhnsnwudeosniy 4 qaiaad@ ldun anuvin Ay
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3.2.2 M3fnwaasutAfuAuuILLY (Density)

mmwumuu (density; d) aneegnsiaiuszninewia (Mass; m) deu3ums (Volume; V)
Y89a 51U fimhedundudegnuirfiguiugg (g/cm?) viaeflansusiognuieiwms (kg/m?)

d=m/NV
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FavenUTunasnlddmiunmnUSinsveanan  dmsureaudsaunsaudsisnsmuiuinsleiu
275 ﬂa’hﬁﬁmimﬂimm aﬁﬁiﬁﬂmmmwmwalmﬂmuamﬂmmavaﬁmm 0197 e 1 0u339
orfemsunuiivheinguesds udmanUsinasveshidussnundearand g msnnnsves
msﬂma (Archimedes' principle) FaUunsvasvemafignunuiinsiidwhfuUinnsvesngi
uwuiivesmaiiuaye

3.2.2.1 TUABUNISNAFBURIAINNUILLLIY

NISNAFOUMIAMUNUINUNITWUBNTY 2 19 A9 AISTIAEEUMIAIILNUN LU LD U6
wulnluilugaugsanad wazn1snageumauruLUurestsusiuulnluluga sy

3.2.2.2 gunsal

(1) inTosdsnuliaziBon 0.01 ndu
(2) nsguanag Ysuns 500 dadans
(3) Uninesuuin 600 Nadans
() p1m589h

(5) dndu

(6) vndatndy

(7) le39A

3.2.2.3 Ton1snndaU
2.2.3.1. MINAgaunIAUnUILLLYesTuuatuulnlun luganuzveaawad
(1) thnszueanaeUSuaes 500 dadans Wdwastuiinimiinile
(2) waudvulnluwiinauudldnszuenmadiadavonuiuns 500 fadans
(3) nszuenadiiBundiuulnluiluduayduiindndhmn
(4) vhedldlumuamaumuuusioly
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We d = AnuvuILULY
m = UIMNUDINTEUana MRNITumUUInluy - dmilnveenszuensig
V = YSuasvesduudiuulnluvilunssuaneig
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®  N15NAFIUNIAMNKUL ULV IT UM UU N UITEn A a2 luaauz v g

(1) Fabmiinvesnasesiuastuindme

(2) ddninessadluaiasesi

(3) mhlddnnesuadldrndaihndulsuinshlutnne kdiumes

(4) wnefedradumuduulnlviosnainuuunds WiluFuastuiintmin

(5) indudiuuinluildasluludninesiifinfuegoeadng

(6) Wlw3edgmioanandninesidtetestuidusenlurasfientnines

(7) sndninesoansnainsenilnese el dusenunantnnes

(8) 'Eil‘qﬁwwﬂ’ﬂmmmmaqﬁﬁﬁ’lﬁé’uaaﬂu'1mﬂmigmmuﬁﬁ’guﬁmuﬁwu‘lwluﬁ wazduiinua

- MSATUIAINNUILUL

wnuAluaunig

We d = AMNunuILLY
m = Yminvesdwusiuulnluy
- @ W 5 ' @
V = UaniNT8901A50495YT - YInine9n1ases
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v o o

< ] v o= P
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3.2.3 mifnwgaautfsiuiainndnda (Setting Time)

Auanlshunsdssiasdumsinuszezamiduudioulnlnides  Wewszosan
lumsidssimdsnninisdadnfuusivulvluilununeuiving Tutlagtudilifieedionagoui
Wuanesgiu LuaamﬂmiwmaaumnmmmmmuawﬂﬂLﬂunﬁwmaawmaﬂummmmmaa
Fund dalanuzduvendafenmadeuman Liquid lmit Fafunismadeuvesiumions,
Fuuduulnluidussuruaesiisudsitudosqdenariuly  Fuedessteliiulianse
degeuRuantRvesdmuiuunluild  aneddaidavinisusudsasimunismmeaaeuli
aunsansnaeuuantRvesduuiiuuinluile

3.2.3.1 ANYILazRAILIISNITNadauna g afvasasTuus v lug

ot

pazgImilminsnymeaswasinunisnsvadeunadnfiveseastuudiuuinlug
lng5assiinanign lneldudnnisvesisnimadeuninnsgiuegdmmaaeunasiauiisnis
Ingidenlimmaaeuresasifiquandflndifssiuasduusiuulnluiuag lnihmvdnnisanaan

UszgnduaziannauldiiuiSnsmeseuniaandemvssastuusdivulnlusidsd

» psuadaumaianudumiatuninazsevinannenlvestiuudlae i unuulouan

(Test for Normal Consistency and Time of Setting of Cement by Vicat Apparatus)

91989 19 5§1U ASTM € 187, C 191

[5] lumsvegeumAuaui@ng q vasdunsdldnasgiulbarhidlunaiudimd
sdeuulinuiimnzauuazassmunasgy fuutuudmanesnmadounuaTRd 9 Al
douliannsmiluwSeudisuiuldusuuidnamnetomnsauniumnefoSinand  @ady
Sovasvoniminvestiuned)  AdderauiuBunsudmiliBudnaifianudumaaind (Normal
Consistency)  amwArufumanfvesduuivnefeanmitdoudesunnsgiuluen (v
urgudnans 10 un.) uddsduazauadulufiendng’ 10 . Tusvevaan 30 3uil nanilag
ﬁ?umiwﬂaauﬁaaﬁﬂum'wamaaumﬂ%mmﬁvﬁmmxamﬁaﬂwhﬂ%ﬂumwmaaum@mauﬁﬁﬁu d
LRGN

]

seuzained (Time of Setting) wosdiuus L{‘Juﬂmamﬁ'ﬁ dfydunilvesdiund win

Fuudnldouraduiuiuluud dethlulilunueeunini 9 W fhudunuieiseyliding

LW&QW@IMﬂWﬁuﬂﬂauﬂﬁmlﬂL‘V]ﬁdLLU‘IJlﬂE]EJ’NEIiJUim AUADINBRINDY FINUIEANUINERINIAT
uuLLmLi'\lumWLﬂaaumaﬂauﬂsmamaﬂmalﬂ Lw*i’wmﬁ]m‘[.wﬂaummaammmwlm aghalsiny
MINTLHZLIANDMVDIABUNTAUIULINIULAUAT ﬂawuqﬂai'ﬁﬂmamsnaamlﬂ 17 vilvinen
wuuldd msaesauuulddniliidenaneairs Wudu Tnevh 9 Winasifmuaszeviannofves
Furudueiauaud nauszan TneFadlasdedliisnng a5 undi

nMImssziiatnemuesduualaglddunuuliuaniu wunedsszeziia) (Tusauddlow S

metuaia) Mdedndubuannasgeuaduiguinats 1 sy, vassasUlufumdnasivinausi
= ) o & o o ) @ v L9 &
wazianururalun@inal Wutuazauadly 25 uy. wdmindlavassduld 30 Jui
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E‘Uﬁ 3.22 \A3nsdla Vicat Apparatus

nan1sAnuIsnsnaae uandadavesarstimudiuuinluilagly Vicat Apparatus wudn
o 1 = « € 1 = 1 v A’a’l} v 4 "
Meg1e vasdiusvulnluideuiuly ldansaneasulneldaunsaldls 1desann Vit
Apparatus {unsmszezianias (Time of Setting) va3diuud Failanuziuveauds
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» nsvadaum Liquid limit Taeld Cone penetrometer method

Liquid limit azgnfimuna1ne Water content vaadufioensiithumeageu  35wien
Liquid limit taeld Cone penetrometer method %qLﬂumwmaaumummmummﬂivwuai
a\‘mqwImU’meanmimwuawmwm Fall cone favadllufusaglnei Fall cone uuL‘LJu'Jﬁm
fanamuaaaiia (Stainless Steel) frhmiih 80 nu fsulansuauduuiviriu 30 e e
insudeelauainuaaaalviauaddufvsgndasadunaiiu 5 3uad suauﬁiﬂuauaﬂmmﬂu
20 fadwns o4 AT Water content vesusosheazifiu Liquid limit vesdusagedl

AzHInYde1 Cone penetrometer inUszyndldlunismnanlunisidad lnewdani
m‘swauaﬁmmummu‘lwlumas%Lme\)ummmaaunU Cone penetrometer 1AYANANITNIAGDIIN
5587 Fall cone uatluasiodaSouiisuiunam mﬂmwmumuulwluwL‘mumswmmsvm
99 Fall cone ﬂuuaaamanmN1u1Uu,avmNamﬁ'ﬂﬂaaaumauﬂmw'iyauwmwnunmmm
nMsdsuulaseadunsim

gﬂﬁ 3.23 Cone penetration apparatus

HaNIAnsIBNTAaRUaLEnfuesansTudiuunluvilagly Cone penetration
1 d 1 1l H d' = = 2
apparatus WuIndenauluszezauves Fall cone Tfinsiwdsuulasdainanastuudiuuln
Tusilaianansasudmiinues Fall cone 14
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> nsvadaumguiivasrsunInga (Slump Test)

[6] Mmsvaaaufgu (Slump Test) mguslidldidumiitnnnuannsamldvesnaunin
Ingasaudidunistamudumaivesmeunin  (Consistency)  vsadnwaznisinadivaspaunss
(Flow Characteristic) w3tz lslmnzandmsunaseunouninivarvdousannusfiseTon
pEaNNlAzazAINdMIUNSAUAUANNAIANe YR I IKARABUNIANALESY Wy TunsdifiAn
guinasmounsaiidunnninndieanuuuly uaadiifuisdesdanufiaunffetuludndiumas
wumnazierutilunasndssiisliganseuninaunsonsnaeunasufleld. nsvagaush
Tnenmoundnldadulauiiiidnuamdunsosendin  nseisdomdnnssiudiferen)  onlaudy
t19d19 AeunImazguitasieihvesiies Agaiiguiasvasneuniniiinliteindy A
guiuauAauN3n

GRIE Savidsiudnnsiirldlunsmnaiduududnluiides Wnsutsudisussey
aummﬂun‘unmmana1mulﬂa'miLuumLuuiwlumum'iﬁﬂmmﬂwuwmmimuiﬂlﬂmuwauaw
lmumwaun'swlmmauwuﬁsvmwiusJ.,a‘umn‘unmmnmwuwmmwmammamﬂ‘swwwmﬂaau
wasdsoraiulddneinnsn semi logarithmic graph

winsadmsunsvedeuguivesrsuninfvuaivgifuaudniu - Sdldnsielave
vaduiigudnans 3.75 e dushugudnansdaudne 8.9 en. Anuge 7.4 vu. Fadugunsal
dmiu MavadoumImAMmNENTIIEUAYNIRATuYewIaTIN (Test of Specific Gravity and
Absorption of Aggregate)

JUN 3.24 nsaglave PWIAFUHUAUGNATN 3.75 w31, e ugugna1adIna1 8.9 B,

ANNEN 7.4 w3, aeusulaviennyssanm 0.9 faduns
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oA 1 o ¢ ¢ ) o i
nan1sfnuwuIdlenariulussezguimesEsBiuuiiuulnluiesisvauasiionaity
"l:dmn‘]mmuummuimiuwmmsmusﬂlm ﬁmmaﬂmvmmmwLaamﬁmiﬁwmmwmaaumnm
L'mwmm"uaamisumummu‘[wlum“[mamwaamLLUULLavmmsmvnmemmwm 15 w9l %d197n

wanasduduulilusieda dvinmsmaasaia 3 Haludetdunay dsldransinwigud 3.25
wanINsYURIBURiULaT

5UM 3.25 sﬂuamm‘saum‘uawLuummu‘[wluwmaunuL’menm 199104 2 luauay 399049

yamsAnsnuhansaldnselanaiuniesloveaeunatinmuosan@iuudiugiy
1uw’1mu,avLuaqmm]'1mwnaaa‘uﬂmwmaaulmwmwamammmaqm'mumaﬂmummmwwmm
LI.‘U“U‘Mﬂ9ﬂ'a"lﬂ‘l’lﬂﬂE]U‘UUJJ’ILENIQEJI’UL‘E‘IJUWHa‘UUSUNLLﬁﬂﬂuﬂJVI 3.26 faaaﬂﬂimmﬂm'gmmmau
muﬂuﬁﬂmquumm‘u 40.0 fiadlums Laumuﬁuﬂﬂmamqm'mu 90.0 Hadlung AU 76.0
Jadiums muamﬂusﬂm 2.27 LLa”'LUﬂ’]’iVlﬂaE]UﬂmuNi}ﬂWMﬂHBUUNLLNuﬂi“R]ﬂLLau‘Iﬂ”lm'iﬂaﬁﬂu

m5aiyLaam‘[mal‘muumuamaamai WINNTWAABULAENTEANA WA TUULT AsE LNUNaEFN
Assuuarlfiedidesadeslunsinsyored

EI. @ o = (3 (A o/ d.(
3‘1.]‘71 3.26 ﬂi?ﬂﬂﬂﬂ@‘uL’lﬂ']L‘UﬁlWJ‘UE)\?E'I‘S‘ﬁLEJUG]LUUIVIl‘lJVMWGNU’]‘UUSﬂ
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EUW W27 ‘UH’]ﬂ‘tJENﬂﬁEJVlﬂﬁE]UL’JmL%Imm‘uma’ﬁ“uLMH%LUHTWIHWMWG@JMWH&J’]

o ﬁumaumswﬂaaumnmmn%ﬁfa‘[ma‘l{i’mmﬁﬂuLﬁﬂummsquﬁ'sﬁuL’Jm
- 9Unsal
(1) nsrenadeumIAsEEZNIEUAULIa
(2) wiiAn1una
(3) odilesadlives
(4) winwdn (Trvwiauazaatudinl?)
(5) Aty
(6) UWHUWANERN

- An1svagau

(1) wisunsaeveasulagnsfinduhduseunsaaietasiulilviatsivasenymadua
o = ¢ ¥ o o a W '
(2) Wenadudiuulnluiadaudy thuwaslunsieianun 10 n32e wasladeuiy
Wanain
a v o Ao = ¢ ¢ 2 v
(3) Buunaiuilewmdmusiivulvluviadunsioasaudn
(4) vinmsennTaeyng 15 Wi
(5) TaAmsguiilagiwiavaninnanasuuunssudlinesidedaduesinmnisg
gusn
9 a 1 "y
(6) TANUFGVBINTIWANUWVUNANIINIABEYILUY
(7) TuAnua
(8) ¥nsennng 15 U1 WATUNI 10 N398
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LLa::Lwiqmﬁﬂﬂaumuﬁumuquéms 10.0 Jadwns
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3.2.4 AnwinuanaNTRveIinassunsaiiau (Shear strength)

[7] MIvMasTuLTsRaurefiulaeds Unconfined Compression Test : ASTM D2166
\dunsieushediulaglifiussiunseyidnuinsdefinnaafiuiietis (Confining Pressure) vl
anwvssfusaguiinaaeulimiloufvanmauluanwiessmued  nanismaaeufiuLsLien
wosiusheIBiTadumssmnaniniu udidmadeu Unconfined Compression Test @1115aUjUR
IFnuasusenindaduidineldfuedraunivans  wmnsdeanismegduliiiannaglng
LAENAUSTINRILRDMAdaUAEIS  Triaxial Test %"’mmzé’ﬁ'ﬁﬁuﬁaﬂﬁ% Unconfined
Compression Test lumsmaasufdssuusaiouva@uudivulnluy iemamdisunsadeulng
Uszana annsahllisesudieuiumdsiunsadouvesiuiuls

3.24.1 n'l‘i‘Vlﬂﬁ@ULLidLﬁﬂULLUUlﬁgnﬁﬂﬁ'ﬂ (Unconfined Compression Test)

914984 : ASTM D2166

> gunsal

(1) wvesifigadulas (Vernier Caliper)

(2) Proving Ring

(3) Dial gauge

(4) \pSmAdEULIISA 3 Wy (Triaxial Test)
(5) vio PVC LAUf788™1

> A5msnadau

(1) neauvundessnaInimBgmnasedtet1ielilvifadimaaesgansenunseiiounin
wiuly

(2) wwmmﬁumuquéﬂmwmﬁaaaiwmaaﬂmaﬁ'lnﬁ";’mﬁ'13ﬂ%‘m,l,é’aﬁwnma§8 WAEUIYUN
ANNgIveIied1avnaalaeldiesidesmauiles

W
o’

(3) fnra Dial gauge ffU Proving ring TLA3BMARBULSISH 3 Wy (Triaxial Test)

(4) "hdedrmeassiuuwiuTaanadauTeuAIsImadey thiCapeunnnauuiiagi
nagauialiusInszeuuRuinidavesiedimaass antudaiaiodlsiProving
ring WuaiinAuiCapeaurProving ring duiintos antuAusuAndugudves Proving

ring NU Dial gauge

(5) fsrrAanivaamseniu 0.5 fafunsreund wazviin1sandumil Proving ring Lo
84 Dial gauge A1ulY 10 Division vihmsantufinluisessaunivdhedmnaasazide gy

(6) WnnalaludunmuiiomAn Shear Strength feg1MAaDY
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3.2.4.4 A1SATUINING

(1) NUNUTNARRBUNIITNAdDY

A +2A,+Ap
Ay =—"22==2 , cm?
4
o A d v ou oo A v a 2
ile  Ag= wuiimhdadograsuiulaie) . ER
A =tuimihdaduuuesiiogeiu , ETHE
& oA oy oo Y I a 2
A, =fiufinddiansinansvessiiegediu ,cm
A _é/ = L. " ] s 1 o 2
p=HunmihdnmuaIYesiiaeg 3Ry ,cm
(2) ANuLATEAAMLLILAY (Axial Strain)
AH
e=—X100 %
H
Wie  AH =guswesiiogafiunauuinnuain dial eauce ,mm
H = AnageiiegnAunaUNIMIAADY ,;mm
E=ANNULATEAMLUUILNY
(3) Usuunmiuiinthdnuesfiagleseninanisvaday
A = X\
1-
€ = AMULATYARINLLILAL LUesidusg /100

(4) AUBUTINAVUAIDE197UY (Axial Stress)

= o S 2
i kg/cm
=== x 98,07 KN /m?

We P=uswmm=R-K
R = 811w dial cauge 9a9 Proving Ring 79

K = A7A9%1%84 Proving Ring \b sava #39 ke madn
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) Ausadouwuulaiszuneti (Undrained Shear Strength ,S;,) #38f1 Cohesion ,C

1
Sy =;qu=¢C

o o 1 - i
JUn 3.37 nsiiumegaienagay Unconfined Compressive Strength
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3.2.5 maenldisnmvasauanautivesarsduudiuulnlug

(3

MnMsANLaERILRENsMaualTRvosastluudsuulvlwinvinsAnvudseanduy

s o

aauandd dun Anamila Ay nanded wavidsiuusedn auzddaildiinimeaey

U

AasEnRve s sddunlnlusied
(1) Aumida 14 Marsh funnel viscometer
(2) Anuvdudy 19 aunis d = mv
(3) L?a'lLﬁ?jmﬁﬂ%’n‘i:}Emmaaumﬂ"ﬁxEJsﬂﬁEyuﬁ’aLﬁEJUL'nm%m@ui}%miﬁﬁwmﬁummd
(4) MAasuKsednld Unconfined Compression Test

3.3. nsuaugudiuuInluilaztunsunadouRuauUR

drunauvesastuauun luiud 3 wlie Toun G wulnluilazin 39in1smeasd
1A8NSATUABATIEILUDY Aus : tuulnludt : 1 FanganegInlavinnisiimungnsdIuLn
Mndoyavaaustn dlsid 91dn udnlFeusandwluFesalaaliiBasfinansgnuazquuilihmes

AauaNURLe

3.1 YUABUNITNNADY

W

(1) MUUATAIIEILYDY Fus Lwulnluinazyi
(2) mavulnluikaziihnudasiduiismuatine iy andundn i unan 24 49104

(3) wduwavastudaudldadindulidniu andundrunavasugaasvinliibuna 24
Falua

(@ ydnvinunluidue 26 $rluauds dnmlddaasduseadng

(5) nageuamiavenuulnluyinoufiosnanfudiumeg

(6) PTudmuS TR s

(7) th@aniumadluds warldauntulddumaumiomadniug Wunat 10 vif

(8) nagauANUniAvesTusUUTluREL T UALAN

(9) thdwuduuivluimldnszuanmaiiomerrnuruintudoudnd

(10) wisunswdmSuNMIMAEUYLIaINISWRE (@snsawIoulineuniavnaule)

(11) drawuauulnluimldlunselidy $1uau 10 n5e wasladuuudsusunaamn
(12) Eudunaviuiifioese

(13) wiawuswulnluiimdaldnssuaniiudege 3 aszuen WWwaan 24 $2lus dusu

WIAIAIIUAUILLY LasAndssuLsaday
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(14) dleasunne 15 uil ivinsTasinmsyuivesdwudivuinluiauasuii 10 nsae
wasvurinKg

(15) WWaATU 24 FIU9 WNEAI8E1999NINNTEUBNLAY LETNLIMIAIAUWLILLLWEINTS
\Fag

(16) wnwsageonaINdn 2 nsvuaniivde uarinuadurIuguInaIazAEe
f79879 88198 3 A1 LaULRAY

(17) Wfieg U ImMadaUmAIMaITULTLdoY Lazduiintg

(18) ¥inte (1) - (17) 91 IneUasusnsidiusyning duus twulnluiuasiin

(19) Wdayanlauiiasning
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‘Lunw*iﬁ'ﬂmﬂ%aﬁl,ﬂumiﬁﬂmLﬁamd’mmammsamauﬁamaami%Luuﬁmu‘lmluﬁ
dmiunuoouivindlaeiannisnsmeassfimnzautuies  vnsmeaeslaenisimn
SnTauseming Swus wulnluinasi LLé"Jﬁwmsﬁﬂmamauﬁﬁwaqaﬁf’: laun anuniia
nandnm AnuMIILLLLasaANnTaluATT UL Loy Lﬁ@lﬁ%;ﬂﬁlummﬁaﬂ'ﬁ%’ﬁauwam

Mvunzausaly

4.2 Namiﬁﬂmmﬁﬁ'ﬁuuﬁ%m‘imammﬁm@mauﬂ’ﬁwmms%‘muﬁwu‘lwluﬁ

4.2.1 N3R89l sarsRus wuInlud

mymamviiavesanstuuaiuulnluiinsneasulasldgunsainaaey
marsh funnel viscometer Fudugunsaifildlunismeniuviinvesansasaroiuulnluialy

= M e - a ¢ ' e
Tunuantusanisnassilvsdunafiasfuudivulnluilvaiunsenageudy

i

Usumg 1 mesd Jenan1svaassnlaavuleduiuid
4.2.2 ANSNARRINIAMUNUIRUUYD A sTuAtuu T luvt

NISWIAMUMUILU LY RIE s TURUU I Uiz UInIsnaeseantuy 2 ns

= ] = '3 r&u > @
VINABIADNITNABBIVIAINALILULYsEnsTwuA U luvifgidadn  wazmswany
NUUUTDIESTUUAUUIN LU PENSIERAILET F9n1991A LN ILL L9 ST LU LULIN
luvingslaidnivinimeasslaenisldaunisanumuinduwinduinminuesnog19vise e
UIumsresiiegedaldnszuannieuuin 500 fadaaslun1swiuSuins  wagn1svnasen
AMNRUILLLYBIESTUAUUI LY AERiuAT  wdmidnlaen1sdediednalaenswasly
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4.2.3 N15NRaeIa gt saud LI luy

mMsmnadnivesastniuulvluivihnseasdagldnmsussgndainnis

nAdDUANYUMYeIABUNIA (Slump Test) Fvimuigunsainaaeuiunieslagldnmenagey

a

ﬁwmm%’umgﬂuLLUWé@ﬁ'J@&JNW‘ﬁugU LAZENANTILNAFAUATULIATNINUALADNIAINTS
ar al « & o a « g o =
gushvasasdwuiuulnluilagyihmsieeiviandesileonisidnsiasunlaswes

nsiUesiduinisguiufauiunan

4.2.4 NMINAABINIAMUAINITO LUNITSUBSHEaUVRIE1s DU iunInlud

AINAFDUNITUIMINIAIT UL RBUYIE s uU v lunlae 3 Unconfined

Compression Test

4.3 wan1smaasinsiguantavessstmuduinluidmsununaudnlng
4.3.1 wan1svaaasaNumiavedaIsduuduulnlug

<4 o 2/ LS .
Mmaassmauilayitlagnsldgunsainaaau Marsh funnel viscometer

2 s A
IUﬂ’l‘iV}ﬂ?{BU‘LﬂNaﬂ']‘iViﬂﬁ@QC”lWl"li']\Wi 4.1

AN5199 4.1 msnansraAuninasa st uiivulnlwifdrunausieg

drunay (nJu) IMIIEIU Auvile (Funi)
Fuug vl
Fuud | wulvlwd | ah
0 100 4000 0:41 40 28
0 200 4000 Q120 32
25 100 4000 0.25:1:40 42.05
50 100 4000 0.5 31 ¢ 40 41.66
100 100 4000 14140 38.40
150 100 4000 1.5:1:40 30.15
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200 100 4000 2:1:40 30.24
250 100 4000 25:1:40 30.74
400 100 4000 4:1:40 30.72
500 100 4000 5:1:40 29.96
800 100 4000 8:1:40 30.95
1000 100 4000 10:1:40 31.42
1250 100 4000 125" =) 2157
1500 100 4000 15:1:40 23,90
1750 100 4000 175:1:40 30.95
2000 100 4000 20:1:40 R4l
2500 100 4000 25:1:40 2347
3000 100 4000 30:1:40 34.20
3500 100 4000 35:1:40 37.06
4000 100 4000 40:1:40 37.88
50 200 4000 O8R5 : 1/ &) 44.38
100 200 4000 08 9~ 44.92
150 200 4000 0.8 A e 38.51
200 200 4000 drsied ot B 41.09
300 200 4000 1.5:1 1200 39.86
400 200 4000 2:1:20 38.40
500 200 4000 2yl 41.05
1000 200 4000 2ile20 43.05
1500 200 4000 .51 : 20 39.62




46

2000 | 200 | 4000 10:1:20 41.36
2500 | 200 | 4000 125:1: 20 67.41
3000 | 200 | 4000 15:1: 20 99.92
3500 | 200 | 4000 17.5:1: 20 Aumiinganiinismaaeuil
4000 200 4000 2:1:28 mumiinganiinisveaeui

4.3.2 HANITYVAADINISUIAUNUINUUYDIET ST LA UL TN LY

N13NAARINIIMIAIINULILLLYRIE ST UA U Inluviudslidy 2 Ansveassfanis

WA IUN UL ULV ST UM UL N A B UL AR LA Z AT A LV L LU LY 98NS L URL U

Inlwivdudnflananisnaasamanisied 4.2

M1379% 4.2 An1euanImIsLLuYssastusuunlwindaduseq

dunan (n5u) R FRG AN A
Faue - wulylusi 1k neuLdng Ny
Fue | wulnlwi | 1 (g/cm’) A& S me
(g/cm’)
25 100 4000 0.25:1:40 1.00 sl
50 100 4000 05:1:40 1.00 TsiiGmen
100 100 4000 1:1:40 1.00 laiidns
150 100 4000 15140 1.03 Laidmen
200 100 4000 21240 1.05 laiigne
250 100 4000 25:1:40 1.06 laiidine
400 100 4000 4:1:40 1.05 1.04
500 100 4000 5:1:40 1.08 1.05
800 100 4000 8:1:40 1.10 1.06
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1000 100 4000 10: 1140 1.13 115
1250 100 4000 125:1:40 1.17 1.08
1500 100 4000 15:1: 40 1.20 1.14
1750 100 4000 17.5:1:40 1.20 1.10
2000 100 4000 20:1:40 1.25 1.24
2500 100 4000 25:1:40 1.31 1.25
3000 100 4000 30:1:40 1.35 1.33
3500 100 4000 35:1:40 1.41 1.33
4000 100 4000 40 : 1: 40 1.47 1.44
50 200 4000 0.25:1:20 1.02 Tallfnen
100 200 4000 05:1:20 1.02 1.08
150 200 4000 0.75:1: 20 1.02 1.05
200 200 4000 1:1:20 1.05 1.05
300 200 4000 1.5:1:20 1.05 1.07
400 200 4000 2:1:20 1.06 1.08
500 200 4000 25:1:20 1.09 L
1000 200 4000 5:.1:20 1.16 1.18
1500 200 4000 7.5:1:20 1.2 1.24
2000 200 4000 10:1:20 1.28 1.32
2500 200 4000 125:1:20 1.34 1.36
3000 200 4000 15:1:20 1.38 1.41
3500 200 4000 175:1:20 1.44 1.46
4000 200 4000 20:1:20 1.51 1.54
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4.3.3 NANISNARBINITUNIANTARIVDIE5T U UAL ULV LY
4.3.3.1 A28819N15LATIZMIAINTSLTAG

(1) ALENMTIATIEVANIAINSERAIv8I 08197 AN Ead L AnTy ldnanis

VAADIAIAITIN 4.3

A3 4.3 mMsauanranawasasduAnsyusvesa st usiuuTnluy

9M31d3U Cement : Bentonite : Water = 1:1: 40
nan (w1 NS (%)
0 100
15 89.66
30 6500
a5 89.99
60 91.64
75 96.64
90 86.83
105 96.64
120 97.60
135 87.53
150 81.85
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AT 4.3 awnsathdeyauidsunsminisyuiaiisuiunanladfegui 4.1
nsuansesdwinIsgufMiunaivesasfimudiuulnluy

fifisns1d1 Cement : Bentonite : Water = 1: 1 : 40
125,

e W\/

” 50

58UA (%)

~
I
w

70 = 105 140 175
L1387 (1)

P ¢ o L3 s s ] A =l W, ¢ 1
IUN 4.1 nsmlianailasigunnisyuivasied g unan Suunseiuulnluviae

dwihiu 1 140

ManaagnuiAlesidusinisguivesatheimmsgudifiunnuagien
Indldesiu - anmsnedeumnanisdnimluies fianswuinfmedsiivaasudy

1al < o 2
Lifiuwldunzdniouduganismeass

(2) MDENNTIATIEVANIAINSEAFIVEITIBENTINNSEad LAY Trsanis

YARDININITIN 4.4

AN 4.4 munasRanauazieiifuinsyuivosasfaniiuulnluy

91318714 Cement : Bentonite : Water = 0.5:1: 20

an (w) N5YURI (%)
0 100
15 1911
30 69.04
a5 56.63




60 39.66
5 26.44
90 16.47
105 13.61
120 10.49
135 8.19
150 1.80

A o 173 =l (3 s =l o
NMNINA 4.4 ansmhdeyanideunsmidefidudinisguiadisuiunals

Faguil 4.2

as € @ & o = L3 3
A MLERINULUBSIIUANTEUMIAULRA1YBIaIsB LA UUTN U

Pfisnsadau Cement : Bentonite : Water = 0.5 1 : 20

160

(a7 (L)

Y

WINAY 0.5:1:20

N ihdeyandsunsmliveiiduinisguiauiisuiunm laefmualvinden

vaulu Semi-Log aina iy 4.3

UM 4.2 nsmiuanaesidudnisg uiwessedaiideunay Fuusreiuulviluvide

50

E%
[

U1
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nswuanaosidusinisguiiunatvesastuudiuuinlud (Semi-Log ana)
100

1 (%)

N1SEUR?

90 min

(@ (Ui

= & o ) o oAy X
JUN 43 ATMUEAIUaI AN THUAITBIRIENNEIUNANLUY  Semi-log  dlna

SnsduTIuas sl luiRaUYINTU 0.5:1:20

nnsUNMTATIsInaIMsdefaludiunauiazaninsadmmeilaannsm
5§ @ g o as = ¢ o (3 s =
wWesduinisgumnunaluwnuunvagnswivesidusinisgufiunaiiuy semi-
o g v = v w 9 v a o P
log atna Flinanaeandasiu MNATINFILULRENUINEUnTINIS N SIWE suld

] s ] = = | & e a [l &
’EJE}’]\‘]‘UG]LQHIU‘U?\‘JL'JE’M 90 ‘lJ’l“VW]x‘iﬁB\'iﬂi"lWﬁNﬁ‘a:UﬂqL’Jﬁ’]ﬂ']'SL‘?jﬁ]WJ’UE)W}’]@FJNUﬂ

1387 90 Wi

=l =4

(3) APEWMTIATIEYIALIAINSERFIvDIoEN NS EndnRn L Tananis

VAADIAIAITNN 4.5

A3 4.5 MuanIRanawavesiduinisyushvesanssudiuulnluy

9m51d7u Cement : Bentonite : Water = 4: 1 : 40

a1 (i) N158UFI (%)
0 100
15 88.68
30 87.00
45 78.88




60 78.00
75 1525
90 74.82
105 71.45
120 60.40
135 64.38
150 5571
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MANTNA 4.5 aansmhdeyanndeunsiiesiSudnsguiiiieuiunald

Flaguil 4.4

nluansiuasiuinsgusiunavesansiiuusiiulvnlug

d s ] b
s NHORINEI Cement : Bentonite : Water

100

(%)

105 min

MIEUR?

Q a0 80

1387 (1)

JUT 4.4 nsmluanansguivesiagafidiunanduusseiuulnluvidou

WINAU 4:1:40

Mnaahdeyaulsunesidudnisguiifisuiunalasmunlinden

nandu Semi-Log ama"l,s’fﬁ’agﬂﬁ 4.5

=4:1:40

160



53

nmuansesudnsyuiiunavesenstuudiuuinlug (Semi-Log aina)

\_.\_M

100.
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NSEURT

oy 100 1000
Va7 (U9)

4=| [ L3 o s 1 4 [ . as 1
Un 4.5 fmwLLamLﬂaiLfﬁummaqumwaamammmuwauLLUU Semi-log @wna 9nT1EIU

Fuuamauulynlunsatiivinnu 4:1:40

- & ) ' il S € « & YY)
nMslesgidansdniludiunanidioinssiainsiesidudmsyusiiiy
nanluunuUnAnuindiliaunsaasuaiainsdadalietsdamuishmsiengian
& 3 s o I =1 a v o | as
nimasiduinisguidluwnuiuy semilog a@na wulnsmimawdsulAsinanyiiu
= ) = = ) =~ ady v o g o o =S 0w
105 Wil \enduluiTeuifisuiunswndunuunAntfunldunandadi 105 wilduiu
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ﬂﬁﬁﬂﬂﬂﬁ?ﬂﬂﬂlﬂa’lﬂﬁ‘iL‘?IWWJLVI’]HU 105 Uum

4.3.3.2 Wan1? Lﬂiqﬁﬁl,']ﬂ'm'ﬁl,%ﬂﬁ?

MTUATIMAIAINISE AR ud v luiazanunsodnseilaann

2/
3 o e a

nsmiesidusiguiiunaniduwnuun® wazunuwuu semi-log awna Jadosinisiasiei
lﬂﬁazﬁhaﬂmﬁaamﬂﬁu'1aﬁaadwﬁlﬂlﬁlﬁwa'[umaﬁaamé’mﬁum&ﬁfméwqmﬂmi
wWagulAwandunswluunuung viegafliasigianunuluy semi-log ana uiald

nsvanuulunIsmAIaINIs SR
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dunaw (n5) fnsdu Nangnsa (W)
Fuius ot - 1
Fomg | wulnlust | 4
25 100 4000 0.25:1: 40 laiinen
50 100 4000 0.5:1:40 laiidmein
100 100 4000 1:1:40 laidmgin
150 100 4000 15:1:40 laiidmen
200 100 4000 21{1/ 40 laiidine
250 100 4000 215 I 040 laldime
400 100 4000 4:1:40 105
500 100 4000 S -\ 105
800 100 '4000 8:1:40 105
1000 100 4000 10:1:40 90
1250 100 4000 125:1: 40 90
1500 100 4000 15:1:40 75
1750 100 4000 17.5:1:40 75
2000 100 4000 20:1:40 75
2500 100 4000 25:1:40 60
3000 100 4000 30:1:40 60
3500 100 4000 35:1:40 60
4000 100 4000 40:1:40 60
50 200 4000 0.25:1:20 laidme
100 200 4000 0.5:1:20 90
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150 200 4000 W75 31320 90
200 200 4000 121:20 90
300 200 4000 1550120 90
400 200 4000 251 : 20 60
500 200 4000 2511320 60
1000 200 4000 s:d»20 60
1500 200 4000 [y 60
2000 200 4000 A0/ 1/20 60
2500 200 4000 1Z5 T P20 30
3000 200 4000 &\ 1B 30
3500 200 4000 s W 2 30
4000 200 4000 7. 0'0'a R ¢ 30

4.3.4 HANIIVNIAADINISAAISUS RO UY BT LLUAUUIN LU

NINAEBUMRIPIUULS Ao uvasTiuusuunluilneds

Unconfined

compression test AINAATEIU ASTM D 2166-00 fragnmaassiigusnadunssnszusngn

nanasussuwnuluwnfdaslifiusisudiudisldnanisnaaeusinnsiad 4.7
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dunay (nsu) gnIndIu AAIRTUNIULS DY
Faus - woulnlust - 1h (t/m’)
Fand | wulvlwd |
25 100 4000 0.25:1:40 laiignen
50 100 4000 0.5:1:40 EEED
100 100 4000 {:1:40 [SHEELR
150 100 4000 15:1:40 TaiEnen
200 100 4000 2:1:40 lalidnsn
250 100 4000 2.5 ;31440 laigmsin
400 100 4000 4:1:40 0.13
500 100 4000 5:1:40 0.08
800 100 4000 8:1:40 0.45
1000 100 4000 10:1:40 0.66
1250 100 4000 125:1:40 2.75
1500 100 4000 151 : 407 3.63
1750 100 4000 17.5:1: 40 7.92
2000 100 4000 20:1:40 12.79
2500 100 4000 25:1:40 25.67
3000 100 4000 30:1:40 33.25
3500 100 4000 35:1:40 36.29
4000 100 4000 40 :1:40 39.56
50 200 4000 0.25:1:20 laiLme
100 200 4000 0.5:1:20 laiigndn
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150 200 4000 0.75:1:20 lallFnein
200 200 4000 1:1:20 luidne
300 200 4000 1.5:1:20 0.06
400 200 4000 2:1:20 0.09
500 200 4000 25:1:20 0.19
1000 200 4000 5:1:20 253
1500 200 4000 75:1:20 221
2000 200 4000 10:1:20 6.65
2500 200 4000 125:1:20 12
3000 200 4000 15:1:20 10.91
3500 200 4000 17.5:1:20 28.81
4000 200 4000 20:1:20 69.73

¥
o

4.4 daunaunninuasnsrdiuiuElnlviseuilaenivualmuasundasonsidiu
= '3
YLUUR

MnuasasIEULIniusauYNY 1:20 waz 1:40 Tnedvrusluinisiasuulas
snsduduudiemuuilifuvesnnau i ludasdiuduuialuviai

4.4.1 drundunnivuasnsidauuuinluidadisianu 1:20 Taeniviuals

WasuwUaaansaaudaua

AuasnsaIuuEniuisadwwiniy 1:20 Tneiuwualiinisidsunlasdnandiu

FLIUAT P HANITNARDIFINITIIN 4.8
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A15199 4.8 MInuanIan snaesnAnaNtivesasBuiluulnluindunaufidnig

Muuasnsduunluisetwvitu 1 : 20 Tnamuwualwiinisilasundassnsndiudiuus

dupEw ATUVUIUUY | AUMULUY | nawdnda | anunida | Shear
S+ 1 oyl dauL%mff’J wé’al.%mji’a (min) (s) Strengzth
001 (g/cm’) (¢/cm’) (t/m”)
0.25 1.02 0 0 44.38 0
0.5 1.02 1.08 90 44,92 0
0.75 1.02 1.05 90 38.51 0
1 1.05 1.05 90 41.09 0
16 1,05 1.07 90 39.86 0.06
2 1.06 1.08 60 38.40 0.09
2.5 1.09 1.11 60 41.05 0.19
q 1.16 1.18 60 43.05 2.55
.5 Nl 1.24 60 39.62 2:21
10 1.28 o’ 60 41.36 6.65
12.5 1.34 1.36 30 67.41 11.12
15 1.38 1.41 30 99.92 10.91
17.5 1.44 1.46 30 - 28.81
20 154 1.54 30 - 33.24

INAIT19N 4.8 a'mf]iﬂﬁﬁa;&amﬁauﬂﬁmﬁa@LLuﬂﬂmaaamauﬁﬁlﬁtm
= 1 =1 ot o @ = =i 3 a‘q’ -:-l'
ATIUNUA  ANUWUILUY  LaNTRR LA MassUwINdauvasastuauulnluniasuly

Wevhn1swasusasauduud lnetmusdnsraruuulnluvisetuvindu 1: 20
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0 o as oo 1 =l € 1 J at ] 3 g o
nsluansiaeuusAdsungasdndinunnieg lnetmvuasasdruuulnluvisedwindu 1:20
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4.4.2 daunaunn1rundnsiduuuinluisatinvingu 1:40 Tnevualiasuudas

ATIEIUTLUUA

mMuuasnsauunluisati ity 1:40 Tnedwualiiniswasuwlaasnsidiu

URTILINANITNAADIRINITIT 4.9

M3 4.9 MINLEnINanaaaAnaNTAvesa sBwuiiuuvluindunauiinng

AnuasasIa@IuuLnluiseud Wiy 1 40 Tnamvuslitinisiudsuulassasidiuduud

AUl ALY | AIUAUNMLY | Nandafa | Aumila | Shear
S - 1 ol riam%mfh Mﬁaué‘m:ﬁ (min) (s) Strengzth
oy (g¢/cm’) (g/cm”) (t/m”)
025 1.00 - - 42.05 0
0.5 1.00 - | - 41.66 0
1 1.00 - - 38.40 0
1& 1.03 - - 30.15 0
2 1.05 - - 30.24 0
% '3) 1.06 - - 30.74 0
a 1.05 1.04 105 30.72 0.13
5 1.08 1.05 105 29.96 0.08
8 1.10 1.06 105 30.95 0.45
10 1.13 1.15 90 31.42 0.66
12.5 117 1.08 90 31.57 2.5
15 1.20 1.14 75 33.90 3.63
17.5 1.20 1.10 75 30.95 1.92
20 1.25 1.24 (5 32.91 12.79
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25 131 1.25 60 317 25.67
30 1.35 1:35 60 34.20 33.25
o 1.41 133 60 37.06 36.29
40 1.47 1.44 60 37.88 39.56
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4.7 Calibration of Proving ring
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31]*7’1' 4.24 TuSus09311915574%83 Proving ring No.15414

4.7.1 gunsal

1. Proving Ring No.15414 (Husmanildluntsnaaeufieus

v =

2. Proving Ring No.15416 \Humiignageuiiium
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3. Proving Ring No.15417 \Jusfignvnaeuiiieuan

Y



g‘dﬁ 4.25 NMINAdaULTiBU Proving ring No.15416 fiu No.15417

4.7.2 6aN15AIUIN

P - .
MM 4.11 MI5IERNEMIADULTABY Proving ring No.15417

Calibration of the Proving Ring No.15417

Load
(kef) Division Average Division
0 0 0 0 0
10 294 | 278 | 290 287.33
20 608 | 597 | 609 604.67
30 885 | 893 | 889 889.00 K= 0.0336




38

30

23

15

Load (kef)

8

0

225

Proving ring No.15417

450.

y = 0.0335x + 0.0871
Rz = 0.9995

675, 900

Division

1125.

5U 4.26 sULARsHAMSABULTIEY Proving ring No 15417

= =l . .
1379 4.12 AT NUAPINANNTEDUWIEY Proving ring No.15416

Calibration of the Proving Ring No.15416
Load Division Average Division

0 0 0 0 0.00
10 150 149 148 149.00
20 304 302 302 302.67
30 452 451 450 451.00
40 602 601 602 601.67
50 744 744 745 744.33
60 898 894 893 895.00
70| 1047 1046| 1045 1046.00
80| 1204| 1204| 1203 1203.67
90| 1354 1356| 1355 1355.00 | K=0.0667

5
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Proving ring No.15416
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gﬂﬁ 4.27 JUuEAIHANTAD UL Proving ring No 15416
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
1 Cement | Bentonite | Water Date Time Date Time start | Time finish
Weight (g) 500 200 4000
24/01/2560 16:00 25/01/2560 14:20 14:50
Ratio 25 1 20
Record Results
Before Mixing After Mixing
Viscosity 1 2 3 Average 2 3 Average
38.09 3713 38.32 38.05 41.08 41.58 40.5 41.05
Before Setting After Setting
Density Sample | Weight | Volume Density Sample Weight | Volume Density
1 543.31 500 1.09 333.82 301.88 114,
Setting Time
Sample 1 2 ) aq 5 6 7 8 9 10
Time Start 16:15 16:30 | 16:45 | 17:.00 | 17:15 | 17:30 | 17:45 | 18:00 | 18:15 | 18:30 | 18:45
Time (min) 0 15 30 a5 60 3 90 105 120 135 150
Mole (mm) 76.02 | 75.40 | 76.10 | 75.80 | 76.10 | 75.70 | 76.68 | 76.60 | 75.30 | 76.30
Top to Sample (mm) 60.28 | 52.10 | 43.04 | 30.12 | 20.10 | 12.60 | 10.40 | 8.00 6.28 1.38
percent (%) 100 79.29 | 69.10 | 56.56 | 39.74 | 26.41 | 16.64 | 13.56 | 1044 | 8.34 1.81
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
2 Cement | Bentonite | Water Date Time Date Time start | Time finish
Weight (g)| 1500 200 4000
21/12/2559  14:00 16/01/2560 17:30 17:45
Ratio 1.5 1 20
Record Results
Before Mixing After Mixing
Viscosity at 2 3 Average 2 3 Average
41.3 40.84 40.54 40.89 40.34 39.79 38.73 39.62
Before Setting After Setting
Density Sample | Weight | Volume Density Sample | Weight | Volume Density
1 608.59 500 1.22 370.61 298.82 1.24
Setting Time
Sample 1 P < a4 5 6 i 8 9 10
Time Start 17:50 18:05 | 18:20 | 18:35 | 1850 | 19:05 | 19:20 | 19:35 | 20:00 | 20:30 | 21:00
Time (min) 0 : 15 30 45 60 75 920 105 130 160 190
Mole (mm) 7510 | 7520 | 74.22 | 7528 | 77.30 | 75.60 | 75.46 | 76.60 | 74.22 | 74.12
Top to Sample (mm) 64.82 | 65.10 | 54.40 | 51.30 | 46.04 | 41.30 | 35.20 | 30.60 | 30.00 | 24.12
percent (%) 100 86.31 | 86.57 | 73.30 | 68.15 | 59.56 | 54.63 | 46.65 | 39.95 | 40.42 | 32.54
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
3 Cement | Bentonite| Water Date Time Date Time start | Time finish
Weight (g)| 2000 200 4000
17/01/2560, 17:15 23/01/2560 14:00 14:30
Ratio 10 1 20
Record Results
Before Mixing After Mixing
Viscosity 1 2 3 Average 1 2 o) Average
38.97 39.04 39.05 39.02 42.05 41.37 40.65 41.36
Before Setting After Setting
Density Sample Weight Volumer Density Sample | Weight | Volume Density
il 638.67 500 1.28 1 393.56 298.12 1.32
Setting Time
Sample 1 2 3 4 5 6 7t 8 9 10
Time Start 14:30 14:45 | 15:00 | 15:15 | 15:35 | 15:50 | 16:05 | 16:35 | 17:.05 | 17:35 | 18:05
Time (min) 0 15 30 45 65 80 25 125 155 185 215
Mole (mm) 7618 | 75.52 | 76.32 | 76.20 | 76.10 | 7596 | 76.72 | 76.42 | 76.42 | 75.10
Top to Sample (mm) 63.12 | 51.32 | 5558 | 47.46 | 47.48 | 4542 | 48.10 | 37.96 | 29.60 | 11.60
percent (%) 100 82.86 | 67.96 | 72.82 | 62.28 | 6239 | 59.79 | 62.70 | 49.67 | 38.73 | 15.45
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
q Cement | Bentonite | Water Date Time Date Time start | Time finish
HElgHE ) =L 20 Ll 30/01/25601 16:00 9/2/2560 14:50 15:30
Ratio 125 1 20
Record Results
Before Mixing After Mixing
Viscosity 1 2 3 Average 2 3 Average
39.3 38.52 38.88 38.9 67.56 67.43 67.24 67.41
Before Setting After Setting
Density Sample | Weight | Volume Density Sample | Weight | Volume Density
1 668.78 500 1.34 406.82 299.98 1.36
Setting Time ~ 7
Sample 1 2 % i 5 6 7 8 9 10
Time Start 15:30 15:45 | 16:00 | 16:15 | 16:30 | 16:45 [ 17:00 | 17:15 [ 17:30 | 17:45 | 18:00
Time (min) 0 15 30 45 60 75 90 105 120 135 150
Mole (mm) 7644 | 7522 | 76.48 | 75.90 | 76.28 | 77.18 | 75.50 | 76.20 | 76.08 | 76.76
Top to Sample (mm) | 55.18 [ 51.40 | 48.06 | 46.58 | 37.02 | 22.46 | 14.52 | 4.10 4.38 2.20
percent (%) 100 72.19 | 6833 | 62.84 | 61.37 | 4853 | 29.10 | 19.23 | 5.38 576 2.87
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
5 Cement | Bentonite| Water Date Time Date Time start | Time finish
Weight (g) 1000 200 4000
24/01/2560, 16:00 30/01/2560 15:30 16:15
Ratio 5 1 20
Record Results
Before Mixing After Mixing
Viscosity 1 2 3 Average 1 2 3 Average
38.76 38.55 39.04 38.78 43.11 42.71 43.33 43.05
Before Setting After Setting
Density Sample | Weight | Volume Density Sample Weight | Volume Density
d 578.(% 500 1.16 1 360.86 304.6 1.18
Setting Time
Sample i 2 3 aq 5 6 ¥ 8 9 10
Time Start 16:15 16:30 | 16:45 | 17:00 | 17:15 | 17:30 | 17:45 | 18:00 | 18:15 | 18:30 | 18:45
Time (min) 0 15 30 45 60 75 90 105 120 135 150
Mole (mm) 75.92 | 76.80 | 75.30 | 7590 | 76.30 | 7546 | 7650 | 75.90 | 75.68 | 76.28
Top to Sample (mm) 64.10 | 51.18 | 52.40 | 49.70 | 40.60 | 30.02 | 21.28 | 19.44 | 14.00 | 9.02
percent (%) 100 84.43 | 66.64 | 69.59 | 65.48 | 53.21 | 39.78 | 27.82 | 25.61 | 1850 | 11.82
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
6 Cement | Bentonite | Water Date Time Date Time start | Time finish
Weight (g) 3000 200 4000
17/01/2560]  16:30 23/01/2560 14:30 14:50
Ratio 15 1 20
Record Results
Before Mixing After Mixing
Viscosity 1 2 5 Average 1 2 3 Average
38.97 39.04 39.05 39.02 99.63 99.78 100.35 99.92
Before Setting After Setting
Density Sample Weight | Volume Density Sahple Weight | Volume Density
1 691.78 500 1.38 1 405.78 287.89 1.41
Setting Time
Sample 1 2 3 a 6 7 8 9 10
Time Start 14:50 15:05 | 15:25 | 15:35 | 15:50 | 16:05 | 16:20 | 16:50 | 17:20 | 17:50 | 18:20
Time (min) 0 15 30 45 60 75 90 120 150 180 210
Mole (mm) 7544 | 76.28 | 76.38 | 75.68 | 76.02 | 76.30 | 76.90 | 7570 | 76.18 | 76.18
Top to Sample (mm) 56.88 | 51.92 | 50.20 | 45.72 | 44.48 | 39.90 | 35.30 | 33.24 | 6.02 4.02
percent (%) 100 7540 [ 68.07 | 65.72 | 60.41 | 5851 | 5229 | 4590 | 4391 | 7.90 5.28
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
7 Cement | Bentonite | Water Date Time Date Time start | Time finish
Weight ()| 3500 200 4000
24/01/2560[ 16:00 25/01/2560 15:30 16:05
Ratio 1.5 1 20
Record Results
Before Mixing After Mixing
Viscosity 1 2 3 Average 2 3 Average
38.97 39.06 38.92 38.98 Ldgnnsanila
Before Setting After Setting
Density Sample | Weight | Volume Density Sample | Weight | Volume Density
1 720.43 500 1.44 444.73 304.65 1.46
Setting Time
Sample 1 L 5 & f 6 i 8 9 10
Time Start 16:05 16:20 | 16:35 | 16:50 | 17:05 | 17:20 | 17:35 | 18:05 | 18:35 | 19:05 | 19:35
Time (min) 0 15 30 45 60 Y3 90 120 150 180 210
Mole (mm) 76.04 | 75.62 | 76.00 | 76.00 | 75.90 | 76.08 | 76.00 | 76.48 | 76.48 | 75.95
Top to Sample (mm) 5836 | 51.18 | 48.16 | 45.70 | 44.68 | 38.44 | 30.50 | 13.56 8.10 6.10
percent (%) 100 76.75 | 67.68 | 63.37 | 60.13 | 58.87 | 50.53 | 40.13 | 17.73 | 10.59 8.03
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
8 Cement | Bentonite| Water Date Time Date Time start | Time finish
Weight ()| 4000 200 4000
21/15/2559 112 17/01/2560 16:15 16:45
Ratio 20 1 20
Record Results
Before Mixing After Mixing
Viscosity 1 2 3 Average 2 3 Average
41.57 41.49 43.34 42.13 Ladawnsanla
Before Setting After Setting
Density Sample | Weight | Volume Density Sample | Weight | Volume Density
1 756.94 500 1.51 471.9 306.5 1.54
Setting Time
Sample 1 2 % 4 5 6 7 8 g 10
Time Start 16:05 16:207 1695, QL8508 1705 \N\ WE2049i37Y 18105 | 183 | 19:05 | 19:35
Time (min) 0 15 30 45 60 75 90 120 150 180 210
Mole (mm) 7560 | (75.90 | '76:60 J\ (7630 | \76.785), 1658-174.92, | 76:28 | 75.78 | 76.30
Top to Sample (mm) 54.70 | 4992 | 51.32 | 45.10 | 30.02 | 24.70 9.62 2.60 2.56 3.26
percent (%) 100 7245 | 65.77 | 67.00 | 59.11 | 39.10 | 32.25 | 12.84 3.41 3.38 4.27
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
9 Cement | Bentonite | Water Date Time Date Time start | Time finish
Weight (g) 50 200 4000
8/3/2560 16:30 9/3/2560 14:20 14:50
Ratio 0.25 1 20
Record Results
Before Mixing After Mixing
Viscosity 1 2 3 Average 1 2 3 Average
34.59 34.41 34.68 34.56 44.32 43.75 45.08 44.38
Before Setting After Setting
Density Sample Weight | Volume Density Sample | Weight | Volume Density
1 509.52 500 1.02 1 - - -
Setting Time
Sample 1 2 3 e 5 6 7 8 9 10
Time Start 14:50 15;20 | 1535 | 1550 | 16;05 | 16;20 [ 16;35 | 16;50 | 17;05 | 17,20
Time (min) 0 15 30 a5 60 75 90 120 150 180
Mole (mm) 7696 | 75.40 | 76.10 | 76.20 | 75.60 | 76.28 | 76.18 | 75.70 | 76.02
Top to Sample (mm) 53.74 | 55.60 | 45.70 | 41.10 | 40.30 | 41.32 | 38.94 | 39.42 | 37.26
percent (%) 100 69.83 ¢ 73.74 1) 60.05/ | B3:94212,53.81 7| baAT 75112 )| 52.07 || 49.01
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
10 Cement | Bentonite| Water Date Time Date Time start | Time finish
Weight (g) 100 200 4000
8/3/2560 16:00 25/01/2560 14:20 14:50
Ratio 0.5 1 20
Record Results
Before Mixing After Mixing
Viscosity 1 2 3 Average 1 4 ) Average
34.51 35.68 36.92 35.70 46.95 43.25 44.56 44.92
Before Setting After Setting
Density Sample | Weight | Volume Density Sample | Weight [ Volume Density
1 511,98 500 1.02 1 306.15 282.42 1.08
Setting Time
Sample 1 2 3 a 5 6 7 8 9 10
Time Start 1525 | 15:40 | 1555 16;10 | 16;25 | 16;40 | 16;55 | 17,10 | 17;25 | 17,40 | 17;55
Time (min) 0 15 30 a5 60 et 90 105 120 135 150
Mole (mm) 76.20 | 75.46 | 76.00 | 7594 | 76.02 | 76.50 | 76.40 | 76.24 | 76.70 | 76.78
Top to Sample (mm) 60.28 | 52.10 | 43.04 | 30.12 | 20.10 | 12,60 | 1040 [ 8.00 6.28 1.38
percent (%) 100 79.11 | 69.04 | 56.63 | 39.66 | 26.44 | 16.47 | 1361 | 1049 | 8.19 1.80
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
11 Cement | Bentonite | Water Date Time Date Time start | Time finish
Weight (g) 150 200 4000
8/3/2560 16:00 25/01/2560 15,20 15;45
Ratio 0.75 1 20
Record Results
Before Mixing After Mixing
Viscosity 1 2 2 Average 1 2 3 Average
34 34.3 34.96 34.42 39.91 37.44 38.19 38.51
Before Setting After Setting
Density Sample Weight | Volume Density Sample | Weight | Volume Density
1 512.05 500 1.02 1 317.67 302.68 1.05
Setting Time
Sample 1 2 3 al 5 6 7 8 9 10
Time Start 15;45 16;00 | 16;15 | 16;30 | 16,45 | 17,00 [ 17;15 | 17;30 | 17;45 | 18;00 | 18;15
Time (min) 0 15 30 45 60 75 90 105 120 135 150
Mole (mm) 7590 | 76.28 | 76.78 | 7562 | 76.70 | 76.00 | 76.40 | 76.24 | 76.70 | 76.78
Top to Sample (mm) 60.40 | 53.44 | 3996 | 41.85 | 3572 | 3238 | 24.34 | 19.10 | 16.02 | 15.62
percent (%) 100 79.58 | 70.06 | 52.04 | 5534 | 4657 | 4261 | 31.86 | 25.05 | 20.89 | 20.34
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
12 Cement | Bentonite | Water Date Time Date Time start | Time finish
Weight (g) 200 200 4000
8/3/2560 16:50 9/3/2560 16;50 17:05
Ratio 1 1 20
Record Results
Before Mixing After Mixing
Viscosity 1 2 o Average 1 2 %) Average
40.57 39.2 3.61 27.79 41.28 41.12 40.88 41.09
Before Setting After Setting
Density Sample Weight | Volume Density Sample Weight Volume Density
1 526.95 500 1.05 1 327.86 312.41 1.05
Setting Time
Sample 1 2 3 a 5 6 7 8 9 10
Time Start 17:05 17:20 | 17:35 | 17:50 | 1805 | 18:20 | 18:35 | 1850 | 19:05 | 19:20 | 19:35
Time (min) 0 1 30 a5 60 75 90 105 120 135 150
Mole (mm) 7570 | 76.30 | 75.42 | 76.40 | 76.30 | 77.10 | 76.06 | 76.28 | 7596 | 76.64
Top to Sample (mm) 59.14 | 47.66 | 4350 | 36.24 | 27.60 | 22.06 | 20.72 | 15.60 | 11.50 | 14.92
percent (%) 100 78.12 | 62.46 57.68 4743 | 36.17 | 2861 | 27.24 | 20.45 | 15.14 | 19.47
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
13 Cement | Bentonite| Water Date Time Date Time start | Time finish
Weight (g) 300 200 4000
8/3/2560 16:30 9/3/2560 17;20 1757
Ratio 1.5 1 20
Record Results
Before Mixing After Mixing
Viscosity 1 2 3 Average 1 2 3 Average
36.93 37.39 37.28 37.20 40.52 39.52 39.54 39.86
Before Setting After Setting
Density Sample Weight | Volume Density Sample Weight | Volume Density
1 526.52 500 1.05 1 329.68 309.19 1.07
Setting Time
Sample 1 2 & 4 5 6 7 8 9 10
Time Start 17:37 17:527 18:0L.} WB:22%ly 18:38 \\ 1852 4919.07Y 19722 | 1937 | 19:52 | 20:07
Time (min) 0 16 30 a5 60 75 90 105 120 135 150
Mole (mm) 76.10 | 75.40 | 76.70 | 75.20 | 75.96 | 7550 | 76.00 | 75.50 | 75.56 | 76.28
Top to Sample (mm) 62.76 | 49.10 | 44.98 | 35.12 | 32.88 | 30.62 | 16.28 | 18.22 | 10.72 | 11.68
percent (%) 100 82.47 | 65.12 | 58.64 | 46.70 | 43.29 | 4056 | 2142 | 24.13 | 14.19 | 1531
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
14 Cement | Bentonite| Water Date Time Date Time start | Time finish
Weight (g) 400 200 4000
8/3/2560 16:40 9/3/2560 17:40 L'7:55
Ratio 2 1 20
Record Results
Before Mixing After Mixing
Viscosity 1 2 3 Average 1 2 3 Average
36.78 36.34 36 36.37 38.65 38.02 38.53 38.40
Before Setting After Setting
Density Sample Weight | Volume Density Sample Weight Volume Density
1 531 o¢ 500 1.06 1 83013 310.56 1.08
Setting Time
Sample 1 2 ) al 5 6 7 8 9 10
Time Start 17:55 18:10 | 1825 | 18:40 | 18:55 | 19:10 | 19:25 | 19:04 | 19:55 | 20:10 | 20:25
Time (min) 0 15 30 a5 60 75 920 105 120 135 150
Mole (mm) 75.80 | 76.42 | 7580 | 76.02 | 76.22 | 75.48 | 7568 | 76.28 | 76.42 | 76.65
Top to Sample (mm) 60.90 | 5830 | 50.50 | 43.24 | 31.80 | 23.82 | 25.62 | 14.70 | 1538 | 11.84
percent (%) 100 8034 | 76.29 | 66.62 | 56.88 | 41.72 | 31.56 | 33.85 | 19.27 | 20.13 | 15.45
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
15 Cement | Bentonite | Water Date Time Date Time start | Time finish
Weight (g) 25 100 4000
8/3/2560 17:00 9/3/2560 15:20 15:45
Ratio 0.25 1 40
Record Results
Before Mixing After Mixing
Viscosity 1 2 %) Average 2 3 Average
29.03 28.29 29.01 28.78 42.61 41.38 42.05
Before Setting After Setting
Density Sample Weight | Volume Density Sample Weight | Volume Density
1 499.81 500 1.00 0 0 0.00
Setting Time
Sample 1 2 3 4 5 6 vs 8 9 10
Time Start 0:00
Time (min) 0
Mole (mm)

Top to Sample (mm)

percent (%) 0
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
16 Cement | Bentonite | Water Date Time Date Time start | Time finish
Weight (g) 50 100 4000
8/3/2560 16:40 9/3/2560 17:40 17:55
Ratio 0.5 1 a0
Record Results
Before Mixing After Mixing
Viscosity 1 2 3 Average 2 3 Average
28.44 28.94 29.02 28.80 41.12 39.97 41.66
Before Setting After Setting
Density Sample | Weight | Volume Density Sample | Weight [ Volume Density
1 500.37 500 1.00 0 0 0.00
Setting Time
Sample 1 2 < 4 5 6 i 8 9 10
Time Start
Time (min)
Mole (mm)

Top to Sample (mm)

percent (%)
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
17 Cement | Bentonite| Water Date Time Date Time start | Time finish
Weight (g) [ 100 100 4000
20/03/2560, 16:40 22/03/2560 16:20 16:40
Ratio 1 1 a0
Record Results
Before Mixing After Mixing
Viscosity 1 2 3 Average 2 3 Average
36.78 36.34 36 36.37 38.65 38.02 38.53 38.40
Before Setting After Setting
Density Sample | Weight | Volume Density Sample | Weight | Volume Density
1 501.62 500 1.00 0 0 0.00
Setting Time
Sample 1 2 2 4 5 6 il 8 9 10
Time Start 16:40 16:55= 1104 DU 2501 1700 \\ L3630, 418:10 18725 | 18:40 | 1855 | 19:10
Time (min) 0 15 30 45 60 Vo 90 105 120 135 150
Mole (mm) 7584 | 7635 | 76.40 | 76.00 | 76.76 | 76.30 | 7590 | 75.05 | 75.80 | 75.75
Top to Sample (mm) 68.00 | 71.00 | 68.75 | 69.65 | 69.35 | 66.25 | 73.35 | 73.25 | 66.35 | 62.00
percent (%) 100 89.66 | 9299 | 89.99 | 91.64 | 90.35 | 86.83 | 96.64 | 97.60 | 87.53 | 81.85
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
18 Cement | Bentonite | Water Date Time Date Time start | Time finish
Weight (g) 150 100 4000
1/4/2560 16:40 3/4/2560 14:20 14:45
Ratio 1.5 1 40
Record Results
Before Mixing After Mixing
Viscosity 1 2 3 Average 2 3 Average
28.37 28.84 29 28.74 30.1 30.39 29.97 3015
Before Setting After Setting
Density Sample | Weight | Volume Density Sample | Weight | Volume Density
1 51349 500 1.03 0 1 0.00
Setting Time
Sample 1 2 3 il 5 6 7 8 9 10
Time Start 14:45 15:00 | 15:15 | 15:30 | 15:45 | 16:00 | 16:15 | 16:20 | 16:45
Time (min) 0 15 30 45 60 Y3 90 105 120
Mole (mm) 75057 | piaeas |Weaa35 b /760101 | \ .50 gh A5 SO/ 500 | 75175
Top to Sample (mm) 73.10 | 6715 | 6790 | 64.25 | 63.00 | 63.25 | 67.35 | 61.20
percent (%) 100 96.25 | 89.00 | 88.93 | 84.43 | 8235 | 83.33 | 89.32 | 80.79
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
19 Cement | Bentonite| Water Date Time Date Time start | Time finish
Weight (¢) 200 100 4000
1/4/2560 16:50 3/4/2560 14:45 15:00
Ratio 2 1 40
Record Results
Before Mixing After Mixing
Viscosity 1 2 3 Average i§ 2 3 Average
28.5 28.92 28.54 28.65 30.07 30.24 30.42 30.24
Before Setting After Setting
Density Sample Weight | Volume Density Sample Weight | Volume Density
1 527.34 500 1.05 1 0 0 0.00
Setting Time
Sample 1 P # 4 5 6 7 8 9 10
Time Start 15:00 15:15 | 15:30 | 15:45 | 16:00 | 16:15 | 16:30 | 16:45
Time (min) 0 15 30 a5 60 5 90 105
Mole (mm) 7540 [ 75.90 [ 75.90 | 7535 | 76.10 | 75.75 | 75.00
Top to Sample (mm) 70.55 [ 70.85 | 70.35 | 67.95 | 67.40 | 58.85 | 60.50
percent (%) 100 93.57 | 9335 | 92.69 | 90.18 | 88.57 | 77.69 | 80.67
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
20 Cement [ Bentonite| Water Date Time Date Time start | Time finish
Weight (g) 400 100 4000
3/5/2560 0:00 5/4/2560 15:20 15:40
Ratio a4 1 40
Record Results
Before Mixing After Mixing
Viscosity 1 2 3 Average 1 2 3 Average
28.81 28.1 28.64 28.52 30.92 30.95 30.28 30.72
Before Setting After Setting
Density Sample | Weight | Volume Density Sample | Weight | Volume Density
1 527.18 500 1.05 1 310.19 298.26 1.04
Setting Time
Sample 1 2 3 4 5 6 7 8 % 10
Time Start 15:40 15:55 | 16:10 | 16:25 | 16:40 | 16:55 | 17:10 | 17:25 | 17:40 | 17:55 | 18:10
Time (min) 0 15 30 a5 60 Y3 90 105 120 135 150
Mole (mm) 715857 gty |V Eesl0 (b 76600 | \5.90gh, M6.855 5575300 | 5475\ [\ 75.26 | 76.20
Top to Sample (mm) 67.35 | 66.25 | 60.50 | 59.75 | 57.10 | 57.20 | 53.80 | 45.75 | 48.45 | 42.45
percent (%) 100 88.68 | 87.00 | 78.88 | 78.00 | 7523 | 74.82 | 7145 | 60.40 | 64.38 | 55.71
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
21 Cement [ Bentonite| Water Date Time Date Time start | Time finish
Weight ()| 500 100 4000
8/3/2560 16:50 22/3/2560 16;50 17,05
Ratio 5 1 40
Record Results
Before Mixing After Mixing
Viscosity 1 2 3 Average 1 2 b Average
27.83 28.74 27.97 28.18 29.98 30,33 29.57 29.96
Before Setting After Setting
Density Sample | Weight | Volume Density Sample | Weight | Volume Density
it 53907 500 1.08 1 317439 302.27 1.05
Setting Time
Sample 1 s 3 4 3 6 7 8 92 10
Time Start 17:05 17207 155~ @UI-S0K]y £8:05 \\ €820.4 91835 1350 | 1%08 | 19:20 | 19:35
Time (min) 0 ) 30 45 60 A 90 105 120 155 150
Mole (mm) 1635 | 7635 | 76.20 | 7695 | 76.20 | 7580 | 7550 | 7550 | 74.95 | 76.00
Top to Sample (mm) 70.30 [ 6895 | 6525 | 60.90 | 61.10 | 5755 | 53.45 | 5230 | 45.10 | 49.90
percent (%) 100 92.08 | 90.31 | 8563 | 79.14 | 80.18 | 75.92 | 70.79 | 69.27 | 60.17 | 65.66
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
22 Cement | Bentonite| Water Date Time Date Time start | Time finish
Weight (g) 800 100 4000
2/4/2560 18:35 4/4/2560 15:40 15:45
Ratio 8 l 40
Record Results
Before Mixing After Mixing
Viscosity 1 2 3 Average 2 5 Average
28.72 28.41 29.02 28,72 31.41 31.18 30.25 30.95
Before Setting After Setting
Density Sample | Weight | Volume Density Sample Weight | Volume Density
1 548.85 500 1.10 318.39 300.37 1.06
Setting Time
Sample 1 2 3 i 5 6 7 8 9 10
Time Start 15;45 16;00 | 16;15 | 16;30 | 16;45 | 17,00 [ 17;15 | 17;30 | 17,45 | 18,00 | 18;15
Time (min) 0 ) 30 45 60 L 7 90 105 120 135 150
Mole (mm) 7555 | 76.60 | 75.60 | 76.00 [ 76.50 | 7575 | 76.00 | 76.30 | 76.30 | 75.90
Top to Sample (mm) 69.50 | 63.90 | 63.30 | 60.60 | 59.43 | 57.35 | 54.70 | 53.45 | 48.30 | 40.25
percent (%) 100 9199 | 83.42 | 83.73 | 79.74 | 77.69 | 7571 | 71.97 | 70.05 | 63.30 | 53.03
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
23 Cement | Bentonite| Water Date Time Date Time start | Time finish
Weight (g)| 1000 100 4000
5/4/2560 19:20 6/4/2560 17:20 1735
Ratio 10 1 40
Record Results
Before Mixing After Mixing
Viscosity 1 2 3 Average 1 2 3 Average
2745 27.64 28.1 27.73 31.24 31.14 31.87 31.42
Before Setting After Setting
Density Sample | Weight | Volume Density Sample | Weight | Volume Density
1 566.82 500 113 1 338.1 294.92 1.15
Setting Time
Sample 1 2 o 4 5 6 7 8 9 10
Time Start 1i#:35 17507 1805+ @8:200 18:85 \\ $850.491r:05y 19720 | 1%38 | 19:50 | 20:05
Time (min) 0 15 30 a5 60 75 90 105 120 135 150
Mole (mm) 76.00 | 7575 | 76.60 | 75.95 | 76.45 | 76.60 | 75.60 | 76.00 | 76.10 | 76.00
Top to Sample (mm) 7205 | 62.80 | 6220 | 53.55 [ 52.50 | 53.85 | 45.50 | 43.50 | 44.90 | 42.00
percent (%) 100 94.80 [ 82.90 | 81.20 | 70.51 | 68.67 | 70.30 | 60.19 | 57.24 | 59.00 | 55.26
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
24 Cement | Bentonite | Water Date Time Date Time start | Time finish
il — = i 5/4/2560 19:15 6/4/2560 16:00 16:15
Ratio 125 1 a0
Record Results
Before Mixing After Mixing
Viscosity 1 2 3 Average ! 2 3 Average
28.34 27.63 27.96 27.98 32:25 3112 31.35 31.57
Before Setting After Setting
Density Sample | Weight | Volume Density Sample | Weight | Volume Density
1 586.98 500 1.17 1 324.19 298.91 1.08
Setting Time
Sample 1 p 3 a 5 6 T 8 9 10
Time Start 16:15 16:30 | 16:45 | 17:00 | 17:15 | 17:30 | 17:45 | 18:00 | 18:15 | 18:30 [ 18:45
Time (min) 0 15 30 a5 60 75 90 105 120 135 150
Mole (mm) 16357 [ 7680 | 75.75 ) /76,90 | \ 76.35+, 76:25:475:55, | 75.25 | 76.30 | 75.40
Top to Sample (mm) 68.72 | 60.25 | 6235 | 5440 | 5654 | 51.45 | 50.75 | 4570 | 46.60 | 39.55
percent (%) 100 90.01 | 78.86 | 8231 | 70.74 | 74.05 [ 67.48 | 67.17 | 60.73 | 61.07 | 5245
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
25 Cement | Bentonite| Water Date Time Date Time start | Time finish
Weight (g) 1500 100 4000
5/4/2560 18:55 6/4/2560 17:45 18:00
Ratio 15 1 40
Record Results
Before Mixing After Mixing
Viscosity 1 2 & Average 2 3 Average
27,75 27.65 277 27.70 33.59 34.31 33.79 33.90
Before Setting After Setting
Density Sample Weight | Volume Density Sample | Weight | Volume Density
1 601.88 500 1.20 354.74 310.16 1.14
Setting Time
Sample 1 % o 4 5 6 i 8 9 10
Time Start 18:00 18:15 | 18:30 | 18:45 | 19:00 | 19:15 | 1930 | 19:45 | 20:00 | 20:15 | 20:30
Time (min) 0 1 30 a5 60 75 90 105 120 135 150
Mole (mm) 76.70 | 7530 | 7550 | 76.40 | 76.10 | 76.85 | 75.75 | 75.80 | 76.15 | 75.50
Top to Sample (mm) 70.05 | 6455 | 57.45 | 56.10 | 52.00 | 49.40 | 45.40 | 41.60 | 40.65 | 44.55
percent (%) 100 91.33 | 8572 | 76.09 | 73.43 | 68.33 | 64.28 | 59.93 | 54.88 | 53.38 | 59.01
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
26 Cement | Bentonite | Water Date Time Date Time start | Time finish
il s 2 il 5/4/2560 18:45 6/4/2560 15:45 16:00
Ratio 175 ot 40
Record Results
Before Mixing After Mixing
Viscosity 1 2 3 Average 2 3 Average
28.35 27.96 28.24 28.18 31.28 30.98 30.59 30.95
Before Setting After Setting
Density Sample | Weight | Volume Density Sample | Weight | Volume Density
1 600.33 500 1.20 366.7 334.3 1.10
Setting Time
Sample 1 2 <] a 5 6 7 8 9 10
Time Start 16:00 16:15 | 16:30 | 16:45 | 17:.00 | 17:15 | 17:30 | 17:45 | 18:00 | 18:15 | 18:30
Time (min) 0 15 30 a5 60 TA) 90 105 120 135 150
Mole (mm) 7525 |pea=s [P ¢aldoof) (75058 | \16.35p) Y oEowiar 0™ | 46.600 R 76.00 | 75.00
Top to Sample (mm) 67.10 | 69.15 | 66.10 | 64.00 | 58.05 | 56.80 | 53.50 | 54.80 [ 45.70 | 44.50
percent (%) 100 89.17 | 90.57 | 86.80 | 84.71 | 76.03 | 7439 | 70.77 | 71.54 | 60.13 | 59.33
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
27 Cement [ Bentonite| Water Date Time Date Time start | Time finish
Nelght 1g) = s sl 7/8/2560 15:45 8/4/2560 18:00 18:30
Ratio 20 1 40
Record Results
Before Mixing After Mixing
Viscosity il 2 3 Average 1 2 3 Average
27.53 28.19 27.89 27.87 32.65 33.07 33.02 3291
Before Setting After Setting
Density Sample Weight | Volume Density Sample Weight Volume Density
1 623.01 500 1.25 1 370.88 299.27 1.24
Setting Time
Sample 1 2 3 al 5 6 7 3] 9 10
Time Start 18:30 18:45 | 19:00 | 19:15 [ 19:30 | 19:45 | 20:00 | 20:15 | 20:30 | 20:45 | 21:00
Time (min) 4] 15 30 45 60 75 90 105 120 135 150
Mole (mm) 7650 | prasg |1 ¢u0 ofd (76004 | \T6. 100 6 BE=parodh | #B75 \ 75.75 | 75.05
Top to Sample (mm) 73.45 | 67.75 | 57.00 | 53.35 | 52.10 | 49.00 | 51.10 | 4535 | 47.20 | 46.45
percent (%) 100 96.01 [ 89.68 | 75.40 | 70.20 | 68.82 | 63.97 | 66.88 | 59.87 | 62.31 | 61.89
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
28 Cement [ Bentonite| Water Date Time Date Time start | Time finish
gt =l e s 7/4/2560 14:50 8/4/2560 15:00 15:15
Ratio 25 1 40
Record Results
Before Mixing After Mixing
Viscosity il 2 3 Average 1 2 3 Average
28.45 28.14 27.89 28.16 33.43 33.29 32.79 33.17
Before Setting After Setting
Density Sample Weight Volume Density Sample Weight Volume Density
1 655.72 500 131 1 386.4 309.89 1.25
Setting Time
Sample 1 2 3 4 5 6 7 8 9 10
Time Start 15:15 15:30 | 15:45 | 16:00 | 16:15 | 16:30 | 16:45 | 17:00 | 17:15 | 17:30 | 17:45
Time (min) 0 15 30 a5 60 75 90 105 120 135 150
Mole (mm) 7590 | 76.60 | 75.95 | 76.65 | 76.00 | 76.10 | 7635 | 7595 | 75.55 | 76.35
Top to Sample (mm) 64.50 | 63.45 | 59.40 | 55.05 | 59.45 | 53.05 | 51.30 | 48.90 [ 40.70 | 42.40
percent (%) 100 84.98 | 8283 | 78.21 | 71.82 | 78.22 | 69.71 | 67.19 | 64.38 | 53.87 | 55.53
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
29 Cement | Bentonite | Water Date Time Date Time start | Time finish
Weight (g) | 3000 100 O 7arse0 | 1630 | ssaszseo 15:20 15:45
Ratio 30 1 40
Record Results
Before Mixing After Mixing
Viscosity 1 2 3 Average 1 2 3 Average
28,31 28.26 27.95 28.17 34.55 34.13 33.92 34.20
Before Setting After Setting
Density Sample | Weight | Volume Density Sample | Weight | Volume Density
i 673.26 500 135 1 416.63 312.96 1558
Setting Time
Sample 1 2 3 4 6 7 8 9 10
Time Start 15:45 16:00 | 16:15 | 16:30 | 16:45 | 17:00 | 17:15 | 17:30 | 17:.45 | 18:00 [ 18:15
Time (min) 0 15 30 a5 60 A 90 105 120 135 150
Mole (mm) 1567 | pha=n I ERa0 o) 7580\ | \T5. 70gh TS E80=ToE5N | BR500 R 76.65 | 76.80
Top to Sample (mm) 58.65 | 59.70 | 54.10 | 58.55 | 56.40 | 55.25 | 50.75 | 4545 | 43.00 | 26.60
percent (%) 100 77.43 | 7840 ( 7156 | 77.24 | 7450 | 72.79 | 66.82 | 60.20 | 56.10 | 34.64
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
30 Cement | Bentonite | Water Date Time Date Time start | Time finish
s 2 o 2 2/4/2560 15:40 3/4/2560 15:20 15:45
Ratio 25 1 a0
Record Results
Before Mixing After Mixing
Viscosity 1 2 3 Average Z ) Average
28.85 28.73 28.56 28.71 30.45 30.87 30.9 30.74
Before Setting After Setting
Density Sample [ Weight | Volume Density Sample | Weight | Volume Density
1 532.16 500 1.06 0 1 0.00
Setting Time
Sample 1 2 3 4 5 6 i 8 9 10
Time Start 15:45 16:00 | 16:15 | 16:30 | 16:45 | 17:00 | 17:15 | 17:30
Time (min) 0 15 30 45 60 75 90 105
Mole (mm) 7565 | pras2s | 70 b (761201 | \T6.45gh 15 55147 55
Top to Sample (mm) 70.05 | 6835 | 62.00 | 64.00 | 64.65 | 59.10 | 60.85
percent (%) 100 9297 | 89.64 | 81.90 | 83.99 | 84.57 [ 78.23 | 80.12
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
31 Cement | Bentonite | Water Date Time Date Time start | Time finish
o i 2200 L 1000 8/4/2560 15:45 9/4/2560 15:20 15:45
Ratio 35 1 40
Record Results
Before Mixing After Mixing
Viscosity 1 v 3 Average 1 2 & Average
28.52 28.46 29.12 28.70 36.96 37.03 37.2 37.06
Before Setting After Setting
Density Sample Weight Volume Density Sample Weight Volume Density
1 702.8 500 1.41 1 416 313 1.33
Setting Time
Sample i 2 X at 6 7 8 9 10
Time Start 15:45 16:00 16:157 16:30 | 16:45 | 17:00 | 17:15 | 17:30 | 17:45 | 18:00 | 18:15
Time (min) 0 15 30 a5 60 75 90 105 120 135 150
Mole (mm) 7630 | 76.65 | 75.25 | 76.30 | 76.45 | 7530 | 76.10 | 75.80 | 7535 | 76.80
Top to Sample (mm) 64.65 | 60.50 | 60.05 | 53.70 | 54.10 | 45.10 | 41.15 | 37.30 | 34.89 | 23.45
percent (%) 100 84.73 | 7893 | 79.80 | 70.38 | 70.77 | 59.89 | 54.07 | 49.21 | 46.30 | 30.53
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Cement Bentonite Mixed Design

No. Material Bentonite+Water Mixed
32 Cement | Bentonite | Water Date Time Date Time start | Time finish
Weight (g) 4000 100 4000
8/4/2560 16:00 9/4/2560 17:20 17:35
Ratio ao ik a0
Record Results
Before Mixing After Mixing
Viscosity 1 2 3 Average 2 3 Average
28.34 28.58 28.49 28.47 37.78 38.01 37.88
Before Setting After Setting
Density Sample | Weight | Volume Density Sample | Weight | Volume Density
1 733.42 500 1.47 436.31 302.76 144
Setting Time
Sample 1 2 3 q 2 6 i 8 9 10
Time Start 17:35 17:50 18:057 18:20 | 18:35 | 18:50 | 19:05 | 19:20 | 1935 | 19:50 | 20:05
Time (min) 0 15 30 45 60 A 90 105 120 135 150
Mole (mm) 76.10 | 76.00 | 75.40 | 7590 | 75.40 | 76.20 | 75.80 | 75.80 | 76.00 | 75.55
Top to Sample (mm) 58.35 | 5850 | 54.40 | 57.95 | 51.15 | 42.40 | 39.95 | 3525 | 1230 | 10.30
percent (%) 100 76.68 | 76.97 | 72.15 | 76.35 | 67.84 | 55.64 | 52.70 | 46.50 | 16.18 | 13.63






