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ABSTRACT

The purpose of the project was to study the suitable ingredients for making adobe brick.
This is a clay material in Ban Rai district Uthai Thani province that has highly plastic and brought
into fine powder, then mix with fine sand or sand fill. If use only criginal soil, there is a high chance
of shrinkage crack. All 9 samples were tested. Sample 1 is an adobe brick with only scil. In samples
2to0 9, adobe bricks used in the sand and putty mixture were 40, 45, 50 and 55 percent respectively.
The optimum water content was 30 percent of clay. The test method uses the properties of adobe
bricks such as crack, volume shrinkage and linear shrinkage. The study indicated that sand samples
are suitable ingredients that can enhance the ability of adobe brick to reduce cracks and shrinkage.
The results show that 55%. This makes the sample shrinkage by volume 12.647 percentage and
sand length was 15.742%. Due to the linear shrinkage test, there is no standard fit, and the wrong
test results make this method unsuitable for decision making. When the volumetric shrinkage was
compared with the sand price, it is determined that the sand on 40-45%, it has the least

differentiation of shrinkage. Then we choose fine sand 42 percent is the most appropriate.
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welidilunismaaey luteduq Inensiidedndulddhdeu Falmin Menouuasnds

nsaulag NMIAURMNaNTIAEeY LaRIlUANANS (2.1)

. y vhwindudsn—shwinduuvis
AAUTY = x 100 (2.1)

N AU

lneilgunsninail
1) nsUedldmedemu (Can)
2.) 88U (Drying oven)
= & )
3.) w3eeteaulaazioas 0.01 NSy
2.2.2 Grain Size Analysis (ASM D422) : WOMUUIATDULARULAZ A NARL VD
2 = . o2 - ca ' ' P laa S &
Wndiu Sieve Analysis LUUN15ILATIZRAULTANEIUTAETOUNIUAZUATAUDIATLY) a0 uLTu
= 1 1 clj 1 =, 1 L7 A‘-'J -
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8 wos du '
UMRUNAUNANUULABERTLLNTY

I3 (3 = al!l
wWesidudvasRufifauunzunsy = e X100% (2.2)
UIVUNAUIVLA
GS RC
%F= —X100% (2.3)
s—1 Ws
D
60
g (2.4)
u
D1o



~ _Dsg %
C,= dulszdndamnuasiniaus
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C. = dulszavsnulds

%F = 1Wasliudu1u Percent Finer 9aafinfiu

G, =ANUmTIWIzIaLinfiu

W, = thminiuusie K

R =fenunnlalasiweslutilaaundiainuuuiugn
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1.) A¥MNTITOUUDI3/8,4,8,16,30,50,100 (Sieves) LLamalugﬂﬁ 25
2.) idBauEndeg1aRu (Sieve Shaker)

3.) n3astasauanden 0.01 n¥u (Fine Scales)

4.) naldsieendu (Mixing Pan)

5.) NAILUNAIBE19AY (Sample Splitter)

6.) WshALEzeIAALLN3Y (Cleaning Brush)

7.) Apuge fennau (Soil Scoop)

8.) $1EnaNTIHYRY Grain Size Analysis uandluzuil 2.6
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2.2.3 Atterberg’s Limit test (ASTM D4318),(ASTM D427): ta#1A1NAALAA?

(Liquid Limit) #iffawanain (Plastic Limit) wiexwiauaudaniferdafuarfiinmeas uas

Aianaaan wanslugunis (2.6), (2.7) wag (2.8)

MIANIAUNANITNAADY
Pl = LL. - P.L. asssianumilaPlasticity Index) (2.6)
Wn_P.L. &
i ——I-J-I—mﬂjummmm(uquidity Index) (2.7)
N
W, =W, 5)0.121 (2.8)

W, = Liquid Limit

Wy = A1 % water content 197143UN5LANE N A5
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Liquid Limit

1) deumeduiquid Limit Device)

2.) #uUns99AU (Grooving Tool)

3.) favnAu (Spatula)

4) #ensuios (Ceramic Bowl)

5) wInEAtN (Wash Bottle)

Plastic Limit

1) watlavzauin 3.2 ug. (1/8 §2) Bioudiousunaduiuiiy

2.) wiunsgansasdmiuiiuiu (Watch Glass)

3.) aadmi (Wash Bottle)

2.2.3.1 MW shrinkage Limit ngusuansitomainisveialaguiunng wWisudiouiu
shsanmsewazinavlupuiy Taeismsaunauansdieaunisi (2.9), (2.10), (2.11), (2.12)
waz (2.13) s udauy
NIATUIUNANITNAFDU
Shrinkage Limit = (W, - AW)% (2.9)

(hwedniuden +éhw) — (Twiiniuwds +4aw)

W, = X 100% (2.10)

(Shwiindiuusi +dhe) =rmiindae

Ui fanasasiedavdeuniy X Dy

AW = X 100% (2.11)

N f

dmtnUsenlusisvnfinaunn —ivinusevniidusumsviinufue
A = (2.12)
Pm

Vo=V £)pw X100
Vo~V )ow % (2.13)
WS

W =W, -
W, = ANTueIRIag19nellan, %
AV = Usuesin, cm?®

AW= AUTULUVIUSLIRSUNIaRaY
P =AUNULUUTDIUTEN = 13.53 ¢

pW = ANHUAUILLUTDIUN



Ws = shrinkage Limit
Tneflgunsaissdl
1) nszdaufudings (Bowls)
2.) AZUNTIUUDSA0 (Sieve#a0)
3.) Usan (Mercury)
4.) aaldrieene (Mixing Pan)
5.) wheadazdun (Fine Scales)
6.) w1au (Oven)
7) fronsuidos (Ceramic Bowl)
8.) 358U (Grease)
9.) teminNaAa#A2 (Shrinkage dish)
10.)ohewnila (Glass Cup)

11.)usuwanain3yu (Glass or plastic plate with three monel metal prongs)

2.2.3.2 715M shrinkage Limit Tnp1ue17 ilomdinsuasaniLa e Wisudiou
AULAazdRTaIUNEL
TnogunTaiidsd
1) wwundonsedmasiiuii
2) I3paTAn1svaga
3.) Dial Gauge
4.) faldfu
5.) ATLATIUBT 200
6.) 91520
7.) frensedaslduaniu
2.2.4 n13%1 Fineness Modulus :Lﬁammmmaqmaﬂmaa‘ummw
niemlunlafunseazidonunn nsavideanasnsevenu wiazsiadrfifinninu

ALLDYALANANNUAIT NISAIUIUMT Fineness Modulus Adaunsh (2.14)

NIUALLDYANIN A1 F.M. = 0.50 — 1.50
715188LL08R A1 F.M. = 1.50 - 2.50
NILNRYIU A1 F.M. = 2.50 - 3.50

10



NIIANUIUNANITNARDU

Cumulative%retained

(Sand)F.M. = o (2.14)

F.M. = Fineness Modulus

Tnogunsaiiide
1) szunyansgIu(Sieve)
2) nspuvEetiu (Sieve Shaker)
3) endsduldasBen 0.01 ndy

1) ﬁau (Drying oven)

11



UNN3
ASn1sAiuIUIY

g .
3.1 YUADUNITNINUY
Fupounsvhanuandumssd 3.1 Usgnoude mamumutays wasdeunudu
ssunssuTiad mswdeunsvaaedluiosaufiinng mslumeauuiiieifudiedsiu
s dunathuls damdegviesid wilunaaes Aw1e 9 919 water content test, Atterberg’s
Limit, Grain Size Analysis, Sand Content, Volume Shrinkage Wa¥ Linear Shrinkage ¥
NITIATIERNG WEUTIHITURBLLATULAUDNAIIUNITAN Y

A13199 3.1 BURBUNNTANTUNIULAYY91a0

YEAR
Progress 2550 2561
AUG SEPT ocT NOV DEC JAN FEB MAR APR MAY
1.Review on the documentation y
of topic T .
2. Literature Review f_i——‘>
3. Get soil sample -,
4. On Site O
5. Preparation Equipment f:;>
6. Test in Laboratory l—“‘L“""': >
7. Analysis Result g:ﬁ} E:TL¢>
8. Write the Report !:|:> L ]
9. Preparation the presentation :
to advisor =
10. Presentation [:> D
11. Edit Report B —

3.2 FEuavHIUNEN

PLduieguarnImagey wantlunseiinnged 3.1 Jaanltlunuide laun

1) fuan e.0huls a.vivsnd
2.) N518A8

3) N5y

4.) Yszindmdulinan

5.) UIUTUMBE 1N LINAADUNITUARD AILEAIIUAITIN 3.2

12



M5 3.2 NUIUTUAIDE1WELNISNAADU

519013 WA Ui
Water content test - 5
Atterberg’s Limit ASTM D4318, ASTM D428 5
Grain Size Analysis ASTM D422 3
Sand Content - 3
Volume Shrinkage - 26
Linear Shrinkage - 9

3.3. 33N1TUIANNISHAAVD AU

3.3.1 ASNISUIAINITHANIVDIAUTIUSTUING

NsPaRIAANENARL (Shrinkage Limit)

1.

WEethaRuTsausIuazLNSY No. 40 Uszans 50 — 100 n3 (Huseteiudiula
217910 NSVAABUATR AR ILEERARNANARN) L mELR Ut waseulFA T uaua
USinaipnuduesduiuAiAaman

BrnaaunsatasuLAs 8 IuNg 9 mgluthemand usumAianad (Shrinkage

LY =3

dish) iiedesulallinuiafuiomdnuds Fuude udy 9nduirdramdniiving
sunierdusdeadiludadimin

Tdfuiinauhauiidnvasduniuends 1 atly Shrinkage dish Taadosldhuiiadu
(Fanua 3 duiileldivacluudazdulfiang Shrinkage dish 11 9 fufiuiiteld
Wo0 N A

meluiueon deldiuasu 3 Suewfiy Shrinkage dish uds TildSaunn (Spatula)
Uedudruiiiueenlfisuianefuuinveudae 91ntuiiiShrinkage dish Tda
wionfuAusniiegindludoe

Uaowy Shrinkage dish 1alwauludsuisdn (Funalaaindvesia wiAuazdngie)
aeldgamgiivies 4 - 6 dalus iletesfulilifmihAuuandadunaunainnsg
gydeilududuiulunntuiishinkage dish lWhdeuifunan 12 - 18 Hlus

1Shrinkage dish wiaunpuAuWeanIINgey LUtedmvin

13




6. ¥IUTNIMIVDY Shrinkage dish (UTunswesdulen) lnsuinaufuliieanianngie

5 o . i § 1 -J 1 1
910w Shrinkage dish 19asuuna (Weliuusendruiiaueanidlaedie) ldusen
aslu §28Shrinkage dishautfu Tdulunszannaunaasuuveudle Shrinkage dish
el UsendrwiAuduesanin whiingShrinkage dish fifluseviegifumnaflugadmin

5 5 I3 o g LY . % 1 é:r pu
INUU MUTDNYRUUADDNNUAIYIAUTIY BIUMUN Shrinkage dish lUa1anATanila

= v H (Y] v B = o H s
Woazlaamsamvinusevludiy Shrinkage dish wagidsuiminUsenludie
Shrinkage dish WuuSunnsvesiaeg Shrinkage dish lngn1smsdvinlsanaie

ANUMUIRUUYUSEN (Mercury = 13.53.¢/cm3)

7. wU3unsveanaufunie lnaniswiuysevastudisnimusuins (Volume dish) #1

332

| | 1 o 1 t 1
MeBguUNIN (NaLfAuYsavaufdueanlalaedis) 91N TULDILKHUNTLANNANNABIUY
E9 w a < o | a v o v 9] o da 1
PaUNIEWMMIUSIIATBlUSEVAIUAUAUDDNLN WinlsunImUsunasiiiuseney
LAuWaR Ut N ka8 uLaR SR #o9InTuLeAauRuLTaIaULdY

winuiEnesniivseniauwed Tdusunsyan 3du

ASNITUIAINITHARTIAIIUL

1. 11608 19ANNTIUNIUAL NS ILUBS 40U 580104 1000051 thnaududiwazauliign

o

nu

2. dhthffunseaszinuirgaelutvunaaietesiulilnfuRniuuuurasndiu

LIAILAD

2
v ¥/ s

3. laRunnandrnsassuliainde taslunuuvaelneaghesros qldauatluazdu
Cﬂl 1= 1 5 @ o 1 s g ﬂl 1 =

WeldAuasluTunAas funiinisiaizuuunasungdunuielaeinidniglufueen

Weldausuduuuulildlinuin(spatula) Unadudruiiiusenliiausuuuvae

PRI INUUINAIUY1IVDIRDI AU UL U UNED

4. Yaspuuuvaeiislilugaumaliviea2d drlus iieliduAnnisuisiuazudam e

aglaanunsnnenuuuaanule
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5. LNEAUDDNAINLUUNADLAL IS LHLNSVARIVDIAUAIDENNILLINI AL LUILD

v o a W o I a < o = H ) [
LLa’Ju']q@‘WE‘Wa@ﬂWUiﬂULLUUW’J@EJ'NG]U LWa{]@\”lﬂuﬂ'ﬁﬁﬁy}ﬁﬂ“ﬂ@ﬂu’ﬂu@qaﬂqﬂﬂu

6. Uhiadafululdirsaamnnisvaaa (Fresh mortar concrete) Iaediinsaidudadm

FEYZNIIVAAT  IINTUUANAINITUARIMNG 13U Uazimlau1ansnsening

Qs

Tuifuseey
3.4 WNMaMTlATgitoya

NANISNAZDULNLINEDANSINYIN AN SIULUA T LUNSURR N UUS U T e NanTuRuN

o
a v

\Jushog1waadgiufu TaunsianmsiskayniUsouiiusarideiion.A.2560
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uni 4
NANISANWILAZNITIASICNE

4.1 §1529ANENUAYDINIDE1NAULATIIUIUNTNAFHBY

nnsdnanmauneaildsiuduisuaatiils Jmdngiusd nanquues

winisalmirdreg1afuaindmingivsiiunviinismeasimlgiinaaansuagn iadau

AnaLURA iy wdiduhnanldludieseimdnnauiinzaussly

a & @ i F = a
NNFIATIZRNT water content 30579879 9z ldaaduduTosay 32.968 Ay
WAL NI1R1U wasnTeas dnogluUsEnnnisnsyatefwuy well grade Vs Auiniinis
= = p=| ¢ ¢ a w
asyapulTnnmeniglufiv Sand content 1de 36.08 WaslHus LasAudaetlulszian

SC (Silty clay with sand) uanslumasaed 4.1

A19799 4.1 andulRvasstadeAuTaRINNHEY

Sample 1 ‘ 2 3 4 5!

Water content 29.81 32,94 8o 32.62 36.32
Liguid limit 29.81-36.32

Plastic limit 9.73-16.99

Plasticity Index 49¢33

4.2 I1As1EYNan1SANE Linear Shrinkage

ﬂ’]i‘Wﬂa@&ﬁi‘%}LﬂUﬂ’ﬁ‘ﬂﬂﬁﬂﬂ‘ﬂ@ﬂﬂ’]‘iﬂ']ﬂ']‘i%ﬂﬁ?‘ﬂa\‘l Fresh mortar concrete 1111

Uszendld uanslunisneil 4.2
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A15199 4.2 WEASHANISVAADY Linear Shrinkage

Percent
Type sand Primary Shrinkage (%) | Shrinkage (%) | Total (%)

Original 36 14.12 6.607 20.727
Sand fill 40 13.83 4.715 18.545
45 13.96 4.294 18.254

50 1551 4.015 17.525

55 15.55 3297 16.847

Fine sand 40 12.66 5.974 18.634
45 11.84 5.864 17.704

50 12.14 4.48 16.62

55 12.78 2.962 15.742

HaN1INAae4 Linear Shrinkage

NNISANYINUIINTRRGIRINAINB TR Ed s T luualty wanisuasadaduluniug

AN LHR997n dRsINsviamNana lasduduiiintfunauddtuuwaidasylaT

U ingasnviaaknuiosay 14.12 wazvainveassinenitemiasuulasluyn

Juazldansinisvefidesasagan 6.607 Waniunaunazldnisuanidasay 20.727 uwasiile

AATIERINe TN Weliudnsdumsaduiosas 40, 45, 50 uway 55 N1INAFILES

ANAIAIANTIN UAENUI INT18aUTeEas5 eviinsvuaminusenanfeseuay 15.772 N5y

n’: =Y e ﬁ' 1 1 s o d’ 1 = I ad
Neanwialinanluianateiuunn muam‘[.ugﬂw 4.1 wag 4.2 LAELNUINIBNITNAADUNNT

mﬁ’m’mm’mm’;%ﬁmwmmmﬂﬁauqaﬁahiLLusﬁﬂﬁI‘é’ﬁ%mum'imﬁaum'ej“mﬁmimr?h
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ATINAUSUNUS TENT19N1TUARQTIAIUEIA U ASIFIUNS 8

Graph between sand content and percent

shrinkage
25
s 209
22 | & .
2 $
2 15 e
'E 10 @ vsuany
=
(5] 13}
{
P 5
O v A . e — - ML L i . .
36 41 46 51
Sand content{%)
SUN 4.1 nTMUERINISITEUNBUNISUARTIAINENINNTBTINADI VTN

148.665

148.66

148.655

148.65

148.645

148.64

148.635

®

* ¢ ¢ o

® Seriesl

L

5UM 4.2 A20819n 5 HUEAINTUAA1Ya IR RULANNLE RS 1dIUNT 1936
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4.3 AT1TNHAINNTANYI Volume Shrinkage

Han1snaaad Volume Shrinkage

ilevmsAnwmveiidiums maaaedduiosjiRnislaslddaeiansvad
wazUsansuiu2ined1s wuRuRNsIna AN suafIwLas$erar22.403 1ntuUiiNg
Wamseasaesssinvludasidiudesas 40,45,50ua855 MNEEU fodsAuinaunTe
uvTiianNsradiananduiasay 13.987, 13.472, 13.083 Lay 12.647 m1ud1fu @7y
fotRufinauneauaziian suaiiananiudonss15.218 14,516, 13.405uaz 12.783
auddU nnsneaesitsiuIdlerhmsiimsglUlusisdifisd uasynldauAans
wasianasetdaauLa Mo suRNaLN B VIIRnN SRR AT NI d e e AuT

eaunTenuieuintos uandlugui 4.3 uagmnsem 4.3

A5INAINAUNUS 5ENT1INISUARNTIUTUIMSAUDASIFIUN T8

Graph between sand content and percent
shrinkage

Volume Shrinkage(%)

36 38 40 4z 44 46 48 50 52 54

Sand content(%)

5U# 4.3 psmuanenseudigunsuafdeliinnsannnsiensaassiin

15

® nuay
10 T — P N
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o .
1197199 4.3 Wan1Inagaau Volume Shrinkage

Type Sand content Sample Percent Shrinkage Average
1 21.76
2 23.046 22.403
Original 36
1 13.629
2 14.796
40 3 13.535 13.987
1 13.143
2 13.266
45 3 14.007 13.472
1 13.948
2 12.607
50 ) 12695 13.083
1 13.413
Fine 2 11.907
sand 55 3 12.621 12.647
1 15.667
2 14.217
40 3 5.1 15.218
1 15.049
2 15.628
45 3 12.869 14.516
1 14.675
2 13:171
50 3 12,371 13.405
1 12.707
2 13.265
Sand fill 55 2 12.571 12.873
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4.4 N1SIATITASIAIMIIYLAZDATINITUAND
Wefnsameeildludiulssnauvidgiufuowin 4'x8’x16” 41 1
INNTAITIVTIAINUTDIMAIANUINTIAMTIBR ULAENSIwaudulUA 18197991 4.4

u’:’r -] o u:f =Y o s :I'
ntuvinnisaunsedud lUulusamsen 4.5

M3 4.4 IAINTIWAINTUVERUNsalneaztely

31AINTE é

AU/AU é 120U
| 51ﬂ1m515%'§ |
e Losoum

§1519 4.5 AN N bl Ny

VIR I1ATNIYQTU INANTIENA
Percent Sand | ‘@1 (ke) (kg) n3enulke) (w ) (un)
36 1000 0 0 0 0
40 937.5 62.5 G20 5 5
45 859.375 140.625 140.625 16.875 11.25
50 18125 218.75 218.45 26.25 17.5
55 703.125 | 296.875 296.875 35,625 2315
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Graph between sand cost and sand content
that depend on percent shrinkage

ap- - B0
; 35
# 50
|
# / 30
-
o] 4 I an
' lr 25 —_—
-
7 1 3
L T =
- 't g —e—nawmnuow
n v 20 30 5
B / v —— AN
- o
E | s —a— W0
1 1 i
1 ”a 15 —o— wWhnn
7/ E1
# | e
v 1o
[ {
| — 10
; ’J_,,A 5
il
o
Y ol N | > - Ay

o PA A AN \ 4 3éagond B b =l = B+ g
=12.403 -7.403 2,903
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Atterberg’s Limit

ARV IMIIEAY

DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

CONTACT:

civiloffice:7392410-1

civil shop:3269974

fax:7382409
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
SIEVE ANALYSIS
PROJECT OWNER
LOCATION Uthaithanee BORING NO
SOIL DESCRIPTION 4SAMPLE DEPTH
TESTNO \ : SAMPLE NO”
TESTBY DATE . :
Specific Gravity of Soil,Gs 2.68 REMARK:
Tray No. Nn3wauy
Weight of Tray .g 220
Weight of Tray + Dry Soil g 720
Weight of Dry Soil .g 500
Sieves Standard ASTM E-11
Sieve No. Sieve Opening Weight of Sieve | Weight of Sieve + | Weight of Soil Cumulative Cumulative Percent
mm g Soil .g Retained ,g Retained g Retained % Finer %
38 9.5 792.73 792.86 0.13 0.13 0.03 99.97
4 475 745.80 747.67 1.87 2.00 0.40 99.60
8 2.36 546.73 547.87 1.14 3.14 0.63 99.37
16 1.18 457.97 462.40 443 1.57 1.52 98.48
30 0.6 59447 703.93 109.46 117.03 2342 76.58
50 03 574.16 807.09 232.93 349.96 70.04 29.96
100 0.15 525.50 659.19 133.69 483.65 96.80 320
200.00 0.08 122585 1239.30 13.45 497.10 99.49 0.51
pan 0 319.37 32192 255 499.65 100.00 0.00
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Sieve analysis

DEPARTMENT OF CIVIL ENGINEERING conTReT

civiloffice:7392410-1

civil shop:3269974
FACULTY OF ENGINEERING fax:7392409
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
GRAIN SIZE DISTRIBUTION CURVE
M.I.T. Sand Silt Clay
classification Coarse ] Medium | Fine Coarse i Medium | Fine Coarse J Medium [ Fine
= 100
| = =4 19 - 5
N
— 80
\ 70

A
o))
L=

PERCENTFINER BY WEIGHT

|~
!
|

w

=]

—
S
(=]

%

T 20
10
.L = 0
10 1 0.1 j“ © 001 00 6.601 J 0.0001
DIAVETER (mm) 1
A V‘ByS\'evr'eAna\ysis : A
o | By Hydrometer Analysis
Remark: ' i
AuszanTanuai aue(coeflicient of uniformity) D60= 0.28
’ D30=0.17
Cu=(D60/D10) D10=0.022

12.73
ﬁ’uﬂs:ﬁﬂ%mwu Tﬁd(coeﬂiciem of curvature)
Cc=D?30/(D10 x D60)

4.69

U AN INAANNUN TN ta 4o (Poorly Graded )
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Atterberg’s Limit

AENUAUDIFIDE 14N TIEY

DEPARTMENT OF CIVIL ENGINEERING CONTACT:
iviloffice: 7392410-1
FACULTY OF ENGINEERING o
civil shop:3269974
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG faxiT3a2400.
SIEVE ANALYSIS
PROJECT OWNER
LOCATION Uthaithanee 'BORING NO
SOIL DESCRIPTION o 4 SAMPLE DEPTH
TEST NO 'SAMPLE NO
TESTBY DATE
Specific Gravity of Soil Gs 2.68 REMARK:
Tray No. N3WOY
Weight of Tray g 220
Weight of Tray + Dry Soil g 720
Weight of Dry Soil .g 500
Sieves Standard ASTM E-11
Sieve No. Sieve Opening Weight of Sieve | Weight of Sieve + | Weight of Soil Cumulative Cumulative Percent
mm g Soil .g Retained .g Retained .g Retained Y% Finer %
38 9.5 792.72 832.55 39.83 39.83 7.96 92.04
4 4.75 74531 755.50 10.19 50.02 10.00 90.00
8 2.36 545.19 558.33 13.14 63.16 12.63 87.37
16 118 455.96 484.92 28.96 92,12 18.42 81.58
30 0.6 592.95 667.98 75.03 167.15 33.42 66.58
50 03 572.66 746.16 173.50 340.65 68.11 31.89
100 0.15 52495 648.61 123.66 46431 92.83 7.17
200.00 0.08 1225.85 1255.82 29.97 49428 98.83 1.17
pan 31933 3252 5.87 500.15 100.00 0.00
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Sieve analysis

DEPARTMENT OF CIVIL ENGINEERING CONTACT:
civiloffice:7392410-1
FACULTY OF ENGINEERING civil shop:3269974

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

GRAIN SIZE DISTRIBUTION CURVE

M.1.T. Sand Silt Clay
classification Coarse Medium Fine Coarse Medium Fine Coarse Medium Fine
| TOO
bL _— 90
~e
e 80
- - 70
3 .
| &
60 g
E
IR @
50 5%
=
m =
\ 40 g
o
3 &
30
\ 20
i 10
! - ¥ | A ‘ [Tiel 0
10 : fo)—1 vy B:1 Tl 0:.01 { 0:001 0.0001
| DIAMETER (mim)
| By Sieve Analysis
By Hydrometer Analysis
Remark: ‘
5 - £ Ny — ad
dulszansanualiiaua(coefficient of uniformity) D60= 0.5
D30=0.29
Cu=(D60/D10) D10=0.17
2.94

o o £
duszansanu Tﬁ’d(coeiﬁciem of curvature)

Cc=D?30/AD10 x D60)
0.989

uaaEinAuivHIanas fUA (Well Graded )
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Atterberg’s Limit

AANUAYDIAIBENFY

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

CONTACT:

civiloffice:7392410-1

civil shop:3269974

fax:7392409

SIEVE ANALYSIS

22

PROJECT OWNER

LOCATION Uthaithanee BORING NO

SOIL DESCRIPTION 'SAMPLE DEPTH

TEST NO jSi‘\f\rll"[..El*lC)

TESTBY iﬁATE .

Specific Gravity of Soil,Gs 2.68 REMARK:

Tray No. AUTITUIR

Weight of Tray g 414.6

Weight of Tray + Dry Soil g 634.75

Weight of Dry So1l .g 220.15

Sieves Standard ASTM E-11

Sieve No. Sieve Opening | Weight of Sieve | Weight ofSieve + | Weight of Soil Cumulative Cumulative Percent
mm g Soil .g Retained .g Retained g Retained % Finer %
38 9.5 792.69 792.69 0.00 0 0.00 100.00
4 475 745.26 746.00 0.74 0.74 0.34 99.66
8 2.36 544.57 54722 2.65 3.39 1.54 98.46
16 1.18 63698 648.54 11.56 1495 6.80 93.20
30 0.6 592.06 622.34 30.28 4523 20.57 79.43
50 03 57241 624.70 5229 97.52 4435 55.65
100 0.15 524.69 591.28 66.59 164.11 74.63 2537
200.00 0.08 1226.64 1279.78 53.14 217.25 98.79 121

pan 319.52 322.17 2.65 2199 100.00 0.00



Sieve analysis

DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

CONTACT:
civiloffice:7392410-1
civil shop:3269974

3.40
duilsy aﬂéﬂ'ﬂiﬂﬁ’d(coeiﬁcient of curvature)
Cc=D2?30/(D10 x D60)
0.29

paadwinduiivianasfiud (Well Graded )

fax:7392409
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
GRAIN SIZE DISTRIBUTION CURVE
M.L.T. Sand Silt Clay
Classification Coarse Medium Fine Coarse Medium Fine Coarse Medium Fine
TOO
—*\\
\ 90
— 80
70
\ [
&
60 5
2
d @
50 %
\ z
\ =
405
g
< 0"
\\ 20
0
i
! 0
10 —d 1 % y \ AW A 7 .01 ~—0:001t— 0:0001
DIAMETER (mm) {
| By Sieve Analysis
By Hydrometer Analysis
Remark:
) iy 1k 5 o
ﬂ‘uﬂ'z‘ﬁ:ﬂ‘ﬂ‘ﬁﬂ’ﬂnﬁunm.lﬂ(coeﬂiment of uniformity) D60=0.34
D30=0.18
Cu = (D60/D10) DI10= 0.1
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NIANUIN U

NAN1INAADY Linear Shrinkage UYaIAUSITUYR UASAUNENNITIBAY

HAZNS19RIU Wostduans1g 40-55%
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AUSITUYR

Start date 15/3/2561 Percent sand 36 uyy 158.24minz) 135.9mm
St 1
Dela Average wa New Average Youana
1 15/3/2561| 0.2801 0.28 0.2797 0.2799 0.279925 0 148,78 | 148.78 | 148.9 | 148.18 | 148,66 | 6.054095046
2 16/3/2561| 0.273 0.2725 0.2725 0.2722 0.27255 0.007375 |148.7726|148.7726|148.8926 | 148.1726 | 148.6526 | 6.058755688
3 17/3/2561| 0.2715 | 0.2714 0.2715 0.2714 0.27145 0.0011 |148.7715|148.7715| 148.8915 | 148.1715 | 148.6515 | 6.059450834
4 18/3/2561| 0.2704 | 0.2704 0.2706 0.2703 0.270425 0.001025 |148.7705|148.7705 | 148.8905 | 148.1705 | 148.6505 | 6.060098584
5 19/3/2561| 0.2666 | 0.2669 0.2668 0.2667 0.26675 0.003675 |148.7668 | 148.7668 | 148.8868 | 148.1668 | 148.6468 | 6.062421006
6 20/3/2561( 0.2665 0.2665 0.2665 0.2665 0.2665 0.00025 148.7666 | 148.7666 | 148.8866 | 148.1666 | 148.6466 | 6.062578994
7 21/3/2561| 0.2664 | 0.2665 0.2665 0.2663 0.266425 7.5E-05 148.7665 | 148.7665 | 148.8865 | 148.1665 | 148.6465 | 6.06262639
8 22/3/2561( 0.2653 | 0.2653 0.2654 0.2655 0.265375 0.00105 | 148.7655 | 148.7655 | 148.8855 | 148.1655 | 148.6455 | 6.063289939
9 23/3/2561| 0.2649 | 0.2647 0.2647 0.2647 0.26475 0.000625 |148.7648 |148.7648 | 148.8848 | 148.1648 | 148.6448 | 6.063684509
10 24/3/2561| 0.2642 | 0.2642 0.2642 0.2643 0.264225 0.000525 |148.7643 | 148.7643 | 148.8843 | 148.1643 | 148.6443 | 6.064016684
11 25/3/2561| 0.2631 | 0.2632 0.2632 0.2632 0.263175 0.00105 | 148.7633 | 148.7633 | 148.8833 | 148.1633 | 148.6433 | 6.064680233
12 26/3/2561| 0.2626 | 0.2626 0.2628 0.2627 0.262675 0.0005 |148.7628|148.7628 | 148.8828 | 148.1628 | 148.6428 | 6,064996208
13 27/3/2561| 0.2622 | 0.2622 0.2623 0.2623 0.26225 0.000425 |148.7623 | 148.7623 | 148.8823 | 148.1623 | 148.6423 | 6.065264788
14 28/3/2561| 0.2618 0.2618 0.2617 0.2617 0.26175 0.0005 148.7618 | 148.7618 | 148.8818 | 148.1618 | 148.6418 | 6.065580763
15 29/3/2561| 0.2593 0.2594 0.2594 0.2594 0.259375 0.002375 |148.7595 | 148.7595 | 148.8795 | 148.1595 | 148.6395 | 6.067081648
16 30/3/2561( 0.2592 | 0.2593 0.2592 0.2593 0.25925 0.000125 |148.7593 | 148.7593 | 148.8793 | 148.1593 | 148.6393 | 6.067160642
17 31/3/2561] 0.2592 | 0.2593 0.2592 0.2593 0.25925 0 148.7593 | 148.7593 | 148.8793 | 148.1593 | 148.6393 | 6.067160642
18 1/4/2561 | 0.2592 | 0.2592 0.2589 0.259 0.259075 0.000175 |148.7592 | 148.7592 | 148.8792 | 148.1592 | 148.6392 | 6.067271234
AUTITHUG
148.665
148.66 -\
| 148.655 \\
= ‘\—0—\
64!
148.645 “\__’_‘5\ =G UBTIUUG
148.64 e
148.635
148.63
148.625 T T T T T T T T T T T T T T T 1
il 2 3 4 5 7 8 9 10 11 12 13 14 15 16 17 18
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nI8nN 40%

Start date 22/3/2561

Percent sand 40

uwuy 158.6 Ay 136.7

mm

Start

| |

Deka

Average

VA

New

Average

YoMaIH

22/3/1991

0.2196

0.28

0.2797

0.2799

0.2648

0

150.1

151.5

151.94

151.34

151.22

4.653216

23/3/1991

0.219

0.2725

0.2725

0.2722

0.25905

0.00575

150.0943

151.4943

151.9343

151.3343

151.2143

4.656841

24/3/1991

0.21335

0.26685

0.26685

0.26655

0.2534

0.00565

150.0886

151.4886

151.9286

151.3286

151.2086

4.660404

25/3/1991

0.207725

0.261225

0.261225

0.260925

0.247775

0.005625

150.083

151.483

151.923

151.323

151.203

4.66395

26/3/1991

0.202125

0.255625

0.255625

0.255325

0.242175

0.0056

150.0774

151.4774

151.9174

151.3174

151.1974

4.667481

27/3/1991

0.19655

0.25005

0.25005

0.24975

0.2366

0.005575

150.0718

151.4718

151.9118

151.3118

151.1918

4.670996

28/3/1991

0.191

0.2445

0.2445

0.2442

0.23105

0.00555

150.0663

151.4663

151.9063

151.3063

151.1863

4.674496

29/3/1991

0.185475

0.238975

0.238975

0.238675

0.225525

0.005525

150.0607

151.4607

151.9007

151.3007

151.1807

4.677979

Wl |N|v || bW M|~

30/3/1991

0.179975

0.233475

0.233475

0.233175

0.220025

0.0055

150.0552

151.4552

151.8952

151.2952

151.1752

4.681447

—_
o

31/3/1991

0.1745

0.228

0.228

0.2277

0.21455

0.005475

150.0498

151.4498

151.8898

151.2898

151,1698

4.684899

—_
—_

1/4/1991

0.16905

0.22255

0.22255

0.22225

0.2091

0.00545

150.0443

151.4443

151.8843

151.2843

151.1643

4.688335

—_
N

2/4/1991

0.163625

0.217125

0.217125

0.216825

0.203675

0.005425

150.0389

151.4389

151.8789

151.2789

151.1589

4.691756

—_
w

3/4/1991

0.158225

0.211725

0.211725

0.211425

0.198275

0.0054

150.0335

151.4335

151.8735

151.2735

151.1535

4.695161

—
S

4/4/1991

0.15285

0.20635

0.20635

0.20605

0.1929

0.005375

150.0281

151.4281

151.8681

151.2681

151.1481

4.69855

iy
[5,]

5/4/1991

0.1475

0.201

0.201

0.2007

0.18755

0.00535

150.0228

151.4228

151.8628

151.2628

151.1428

4.701923

—
an

6/4/1991

0.142175

0.195675

0.195675

0.195375

0.182225

0.005325

150.0174

151.4174

151.8574

151.2574

151.1374

4.705281

-
~

7/4/1991

0.136875

0.190375

0.190375

0.190075

0.176925

0.0053

150.0121

151.4121

151.8521

151.2521

151.1321

4.708622

—
lee]

8/4/1991

0.1316

0.1851

0.1851

0.1848

0.17165

0.005275

150.0069

151.4069

151.8469

151.2469

151.1269

4.711948

9/4/1991

0.12635

0.17985

0.17985

0.17955

0.1664

0.00525

150.0016

151.4016

151.8416

151.2416

151.1216

4.715259

151
151

| 151

151
151
| 151

.24
22
151.2

16
: 14
| 151.12
i 151.1
|

NendN 40%

18

\A

TN

T

1 23 456 7 8 91011121314

=——117180N 40%
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n3nany 45%

Start date 15/3/2561 Percent sand 45 wuu 158.7 axyl 136.6mm
Start |
Deka Average | was2 New Average Y%unna
1 15/3/2561( 0.2698 | 0.2697 0.27 0.2696 |0.269775 0 152.2 152.1 151.7 151.6 151.9 |4.284814115
2 16/3/2561| 0.2672 | 0.2672 | 0.2672 | 0.2671 |0.267175| 0.0026 |152.1974|152.0974|151.6974 | 151.5974 | 151.8974 | 4.286452426
3 17/3/2561| 0.2666 | 0.2665 | 0.2665 | 0.2666 | 0.26655 |0.000625 |152.1968|152.0968 | 151.6968 | 151.5968 | 151.8968 | 4.286846251
4 18/3/2561| 0.2655 | 0.2656 | 0.2655 | 0.2654 | 0.2655 | 0.00105 [152.1957|152.0957 | 151.6957 | 151.5957 | 151.8957 | 4.287507876
5 19/3/2561| 0.2646 | 0.2643 | 0.2644 | 0.2642 |0.264375]|0.001125 |152.1946 | 152.0946 | 151.6946 | 151.5946 | 151.8946 | 4.288216761
6 20/3/2561| 0.2645 | 0.2641 | 0.2642 | 0.2642 | 0.26425 | 0.000125 (152.1945 | 152.0945 | 151.6945 | 151.5945 | 151.8945 | 4,288295526
7 21/3/2561| 0.2615 | 0.2617 | 0.2613 | 0.2613 | 0.26145 | 0.0028 |152.1917|152.0917|151.6917|151.5917 | 151.8917 | 4.290059861
8 22/3/2561| 0.2592 0.259 0.259 0.2589 (0.259025|0.002425( 152.1893 | 152.0893 | 151.6893 | 151.5893 | 151.8893 | 4.291587902
9 23/3/2561| 0.2585 | 0.2586 | 0.2587 | 0.2586 | 0.2586 |0.000425(152.1888 | 152.0888 | 151.6888 | 151.5888 | 151.8888 | 4.291855703
10 24/3/2561| 0.2582 | 0.2574 | 0.2573 | 0.2573 | 0.25755 | 0.00105 |152.1878 | 152.0878 | 151.6878 | 151.5878 | 151.8878 | 4.292517328
11 25/3/2561| 0.2577 | 0.2569 | 0.2568 | 0.2568 | 0.25705 | 0.0005 [152.1873|152.0873|151.6873|151.5873|151.8873 | 4.292832388
12 26/3/2561| 0.2573 | 0.2565 | 0.2564 | 0.2564 | 0.25665 | 0.0004 |152.1869 |152.0869 |151.6869 | 151.5869 | 151.8869 | 4,293084436
13 27/3/2561| 0.2569 | 0.2561 0.256 0.256 | 0.25625 | 0.0004 |152.1865|152.0865 | 151.6865 | 151.5865 | 151.8865 | 4.293336484
14 28/3/2561| 0.2561 | 0.2554 | 0.2553 | 0.2553 |0.255525|0.000725 [152.1858 | 152.0858 | 151.6858 | 151.5858 | 151.8858 | 4.293793321
15 29/3/2561| 0.2545 | 0.2547 | 0.2553 | 0.2547 | 0.2548 |0.000725| 152.185 | 152.085 | 151.685 | 151.585 | 151.885 | 4.294250158
16 30/3/2561| 0.2543 | 0.2552 | 0.2546 | 0.2543 | 0.2546 | 0.0002 |152.1848(152.0848|151.6848 | 151.5848 | 151.8848 | 4.294376181
17 31/3/2561| 0.2541 | 0.2541 | 0.2545 | 0.2543 | 0.25425 | 0.00035 | 152.1845 | 152.0845 | 151.6845 | 151.5845 | 151.8845 | 4.294596723
18 1/4/2561 | 0.254 0.2541 | 0.2541 0.254 | 0.25405 | 0.0002 |152.1843|152.0843|151.6843 | 151.5843 | 151.8843 | 4.294722747
nuan 45%

151.905

151.9 -+

151.895

15189 “\\‘ ——ns5100u 45%

151.885 ———

151.88

151.875 T T T T T T T T T T T T T T T T T ]

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
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380 50%

Start date 22/3/2561

Percent sand 50

uwuy 157.6 @y 136.32mm

38

Start }
Deka Average | vfen New Average | %va
1 22/3/2561| 0.2118 | 0.2115 | 0.2113 | 0.2114 | 0.2115 0 150.08 152.1 151.5 151.42 | 151,275 |4.013325
2 23/3/2561| 0.2105 | 0.2106 | 0.2105 | 0.2105 |0.210525]0.000975| 150.079 | 152.099 | 151.499 | 151.419 | 151.274 (4.013944
3 24/3/2561| 0.2105 0.2106 | 0.2105 0.2105 |0.210525 0 150.079 | 152.099 | 151.499 | 151.419 | 151.274 [4.013944
4 25/3/2561| 0.2105 0.2106 | 0.2105 0.2105 |[0.210525 0 150.079 | 152.099 | 151.499 | 151.419 | 151.274 |4.013944
5 26/3/2561| 0.2104 | 0.2105 0.2104 | 0.2104 [0.210425| 1E-04 |150.0789|152.0989|151.4989|151.4189|151.2739 | 4.014007
6 27/3/2561| 0.2104 | 0.2105 | 0.2104 | 0.2104 |0.210425 0 150.0789 | 152.0989 | 151.4989 | 151.4189 | 151.2739 | 4.014007
7 28/3/2561| 0.21 0.21 0.21 0.21 0.21 [0.000425 | 150.0785 | 152.0985 | 151.4985 | 151.4185| 151.2735 | 4.014277
8 29/3/2561| 0.209625 | 0.209625 | 0.209625 | 0.209625 | 0.209625 | 0.000375 | 150.0781 | 152.0981 | 151.4981 | 151.4181 | 151.2731 | 4.014515
9 30/3/2561| 0.2093 0.2093 | 0.2093 0.2093 0.2093 | 0.000325 | 150.0778 | 152.0978 | 151.4978 | 151.4178 | 151.2728 | 4.014721
10 31/3/2561| 0.209025 | 0.209025 | 0.209025 | 0.209025 | 0.209025 | 0.000275 | 150.0775 | 152.0975 | 151.4975 | 151.4175 | 151.2725 [ 4.014895
11 1/4/2561 | 0.2088 | 0.2088 | 0.2088 | 0.2088 | 0.2088 |0.000225|150.0773|152.0973|151.4973(151.4173|151.2723|4.015038
12 2/4/2561 | 0.208625 0.208@25 0.208625 | 0.208625 0.208625 0.000375 150.0771 | 152.0971 | 151.4971 | 151.4171 | 151.2721 | 4.015149
13 3/4/2561 | 0.2085 | 0.2085 | 0.2085 | 0.2085 | 0.2085 |0.000125| 150.077 | 152.097 | 151.497 | 151.417 | 151.272 |4.015228
14 4/4/2561 | 0.2084 | 0.2084 | 0.2084 | 0.2084 | 0.2084 1E-04 | 150.0769 | 152.0965 | 151.4969 | 151.4169 | 151.2719 | 4.015292
15 5/4/2561 | 0.208325 | 0.208325 | 0.208325 | 0.208325 | 0.208325 | 7.5-05 |150.0768| 152.0968 | 151.4968 | 151.4168 | 151.2718 | 4.015339
16 6/4/2561 | 0.208275 | 0.208275 | 0.208275 | 0.208275 [ 0.208275| S5E-05 | 150.0768 | 152.0968 | 151.4968 | 151.4168 | 151.2718 | 4.015371
17 7/4/2561 | 0.20824 | 0.20824 | 0.20824 | 0.20824 | 0.20824 | 3.5E-05 |150.0767 | 152.0967 | 151.4967 | 151.4167 | 151.2717 | 4.015393
18 8/4/2561 | 0.20822 | 0.20822 | 0.20822 | 0.20822 | 0.20822 2E-05 |150.0767 | 152.0967 | 151.4967 | 151.4167 | 151.2717 | 4.015406
19 9/4/2561 | 0.208215]0.208215 | 0.208215 | 0.208215| 0.208215| 5E-06 |150.0767 | 152.0967 | 151.4967 | 151.4167 | 151.2717 | 4.015409
nseau 50%

151.2755

151.275 .-\

151.2745 \

151.274 ——t ﬁ‘

151.2735 \

151.273

\ =4=wy5100u 50%

151.2725 \

151.272

151.2715

151.271

151.2705 T T T T T T 7 T T T d




380U 55%

Start date 29/3/2561

Percent sand 55

wyy 158.9 ez

Start

|

Deka

Average

WA

New

Average

%Yovine

29/3/2561

0.3736

0.373

0.3719

0.3701

0.37215

0

153.28

153.8

154.3

153.6

153.745

3.244179

30/3/2561

0.3645

0.364

0.3633

0.3626

0.3636

0.00855

153.2715

153.7915

154.2915

153.5915

153.7365

3.249559

31/3/2561

0.3581

0.358

0.3578

0.3576

0.357875

0.005725

153.2657

153.7857

154.2857

153.5857

153.7307

3.253162

1/4/2561

0.3483

0.3481

0.3481

0.347

0.347875

0.01

153.2557

153.7757

154.2757

153.5757

153.7207

3.259456

2/4/2561

0.3437

0.3435

0.3433

0.3432

0.343425

0.00445

153.2513

153.7713

154.2713

153.5713

153.7163

3.262256

3/4/2561

0.339025

0.339025

0.339025

0.339025

0.339025

0.0044

153.2469

153.7669

154.2669

153.5669

153.7119

3.265025

4/4/2561

0.334675

0.334675

0.334675

0.334675

0.334675

0.00435

153.2425

153.7625

154.2625

153.5625

153.7075

3.267763

5/4/2561

0.330375

0.330375

0.330375

0.330375

0.330375

0.0043

153.2382

153.7582

154.2582

153.5582

153.7032

3.270469

Vio|N[loo(|~|lwW|N]|—=

6/4/2561

0.326125

0.326125

0.326125

0.326125

0.326125

0.00425

153.234

153.754

154.254

153.554

153.699

3.273143

—
o

7/4/2561

0.321925

0.321925

0.321925

0.321925

0.321925

0.0042

153.2298

153.7498

154.2498

153.5498

153.6948

3.275787

u—y
-

8/4/2561

0.317775

0.317775

0.317775

0.317775

0.317775

0.00415

153.2256

153.7456

154.2456

153.5456

153.6906

3.278398

-
N

9/4/2561

0.313675

0.313675

0.313675

0.313675

0.313675

0.0041

153.2215

153.7415

154.2415

153.5415

153.6865

3.280979

-
w

10/4/2561

0.309625

0.309625

0.309625

0.309625

0.309625 |

0.00405

153.2175

153.7375

154.2375

153.5375

153.6825

3.283527

—
S

11/4/2561

0.305665

0.305665

0.305665

0.305665

0.305665

0.003%

153.2135

153.7335

154.2335

153.5335

153.6785

3.28602

—
w

12/4/2561

0.301795

0.301795

0.301795

0.301795

0.301795

0.00387

153.2096

153.7296

154.2296

153.529

153.6746

3.288455

—
(=)}

13/4/2561

0.298015

0.298015

0.298015

0.298015

0.298015

0.00378

153.2059

153.7259

154.2259

153.5259

153.6709

3.290834

—
~

14/4/2561

0.294325

0.294325

0.294325

0.294325

0.254325

0.00369

153.2022

153.7222

154.2222

153.5222

153.6672

3.293156

—
o

15/4/2561

0.290745

0.290745

0.290745

0.290745

0.290745

0.00358

153.1986

153.7186

154.2186

153.5186

153.6636

3.295409

-
w

16/4/2561

0.287275

0.287275

0.287275

0.287275

0.287275

0.00347

153.1951

153.7151

154.2151

153.5151

153.6601

3.297593

ns ey 55%

153.76

153.74

153.72

153.7

153.68

153.66

153.64

—4—ns1a0u 55%

153.62

153.6

T T T

T T T

T d
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NnIEU 40%

Start date 29/3/2561

Percent sand 40

wuu 162.5 axl

Start

| |

Deka

Average

iTolop]

New

Average

YoUAR

29/3/2561

0.2597

0.2597

0.2597

0.2598

0.259725

0

153.4

153

151.9

152.96

152.815

5.96

30/3/2561

0.2598

0.2598

0.2598

0.2598

0.2598

-7.5E-05

153.4001

153.0001

151.9001

152.9601

152.8151

5.959954

31/3/2561

0.2584

0.2584

0.2585

0.2586

0.258475

0.001325

153.3988

152.9988

151.8988

152,9588

152.8138

5.960769

1/4/2561

0.2584

0.2584

0.2585

0.2586

0.258475

0

153.3988

152.9988

151.8988

152.9588

152.8138

5.960769

2/4/2561

0.2501

0.2503

0.2503

0.2502

0.250225

0.00825

153.3905

152.9905

151.8905

152.9505

152.8055

5.965846

3/4/2561

0.24895

0.24895

0.24885

0.24895

0.24895

0.001275

153.3892

152.9892

151.8892

152.9492

152.8042

5.966631

4/4/2561

0.247705

0.247705

0.247705

0.247705

0.247705

0.001245

153.388

152.988

151.888

152.948

152.803

5.967397

5/4/2561

0.24649

0.24649

0.24649

0.24649

0.24649

0.001215

153.3868

152.9868

151.8868

152.9468

152.8018

5.968145

Ol |~Nlaajn|h|jlw|N|=

6/4/2561

0.245305

0.245305

0.245305

0.245305

0.245305

0.001185

153.3856

152.9856

151.8856

152.9456

152.8006

5.968874

ury
o

7/4/2561

0.24416

0.24416

0.24416

0.24416

0.24416

0.001145

153.3844

152.9844

151.8844

152.9444

152.7994

5.969578

-
.y

8/4/2561

0.243055

0.243055

0.243055

0.243055

0.243055

0.001105

153.3833

152.9833

151.8833

152.9433

152.7983

5.970258

ury
]

9/4/2561

0.24199

0.24199

0.24199

0.24199

0.24199

0.001065

153.3823

152.9823

151.8823

152.9423

152.7973

5.970914

-
w

10/4/2561

0.240975

0.240975

0.240975

0.240975

0.240975

0.001015

153.3813

152.9813

151.8813

152.9413

152.7963

5.971538

=
.b.

11/4/2561

0.24001

0.24001

0.24001

0.24001

0.24001

0.000965

153.3803

152.9803

151.8803

152.9403

152.7953

5.972132

-
wul

12/4/2561

0.235095

0.239095

0.239095

0.239095

0.239095

0.000915

153.3794

152.9794

151.8794

152.9394

152.7944

5.972695

oy
()]

13/4/2561

0.23824

0.23824

0.23824

0.23824

0.23824

0.000855

153.3785

152.9785

151.8785

152.9385

152.7935

5.973222

oy
~

14/4/2561

0.237445

0.237445

0.237445

0.237445

0.237445

0.000795

153.3777

152.9777

151.8777

152.9377

152.7927

5.973711

vy
[e-]

15/4/2561

0.23671

0.23671

0.23671

0.23671

0.23671

0.000735

153.377

152.977

151,877

152.937

152.792

5.974163

=
w

16/4/2561

0.236035

0.236035

0.236035

0.236035

0.236035

0.000675

153.3763

152.9763

151.8763

152.9363

152.7913

5.974578

NIEUAY 40%

152.82

152.815

152.81

152.805 +

152.8

152.795

152.79

\

152.785

152.78

152.775

1 23 4 5 6 7 8 9 10

11 12 13 14

T T

T 1

15 16 17 18 19

===ns51aa1u 40%

40




NI 45%

Start date 15/3/2561

Percent sand 45 wyy 159.2 syl 133.74mm

41

Start [ |
Deka Average | wmen New Average | Youai
1 15/3/2561] 0.1589 | 0.1591 | 0.1588 | 0.1585 |0.158825 0 153.28 153.46 152.5 152.72 152.99 |5.852308
2 16/3/2561| 0.1571 0.1574 | 0.1571 0.1572 0.1572 |0.001625 | 153.2784 | 153.4584 | 152.4984 | 152.7184 | 152.9884 | 5.853308
3 17/3/2561| 0.156 0.1562 0.156 0.1561 |0.156075(0.001125|153.2773|153.4573 | 152.4973 | 152.7173 | 152.9873 | 5.854
4 18/3/2561| 0.1556 | 0.1559 | 0.1558 | 0.1555 | 0.1557 |0.000375]153.2769|153.4569 | 152.4969 | 152.7169 | 152.9869 | 5.854231
5 19/3/2561| 0.1555 0.1554 | 0.1557 | 0.1554 | 0.1555 0.0002 |153.2767|153.4567 | 152.4967 | 152.7167 | 152.9867 | 5.854354
6 20/3/2561| 0.1547 | 0.1539 | 0.1539 | 0.1538 |0.154075|0.001425 | 153.2753 | 153.4553 | 152.4953 | 152.7153 | 152.9853 | 5.855231
7 21/3/2561| 0.1538 | 0.1531 0.153 0.1529 | 0.1532 |0.000875 | 153.2744 | 153.4544 | 152.4944 | 152.7144 | 152.9844 | 5.855769
8 22/3/2561| 0.1504 | 0.1504 | 0.1507 0.1505 | 0.1505 0.0027 |153.2717|153.4517 | 152.4917 | 152.7117 [ 152.9817 | 5.857431
9 23/3/2561| 0.1505 0.1456 | 0.1506 0.1505 | 0.1493 | 0.0012 |153.2705|153.4505|152.4905 | 152.7105 | 152.9805 | 5.858169
10 24/3/2561| 0.1472 | 0.1474 | 0.1474 0.1473 [0.147325|0.001975 | 153.2685 153.4485 152.4885 | 152.7085 | 152,9785 | 5.859385
11 25/3/2561| 0.14625 | 0.14625 | 0.14625 | 0.14625 | 0.14625 | 0.001075 | 153.2674 | 153.4474 | 152.4874 | 152.7074 | 152.9774 | 5.860046
12 26/3/2561| 0.14525 | 0.14525 | 0.14525 | 0.14525 | 0.14525 0.001 | 153.2664 | 153.4464 | 152.4864 | 152.7064 | 152.9764 | 5.860662
13 27/3/2561|0.144325 | 0.144325 | 0.144325 | 0.144325 | 0.144325 | 0.000925 | 153.2655 | 153.4455 | 152.4855 | 152.7055 | 152.9755 | 5.861231
14 28/3/2561)0.143475] 0.143475 | 0.143475 0.1‘}3475 0.1434751 0.00085 | 153.2647 | 153.4447 | 152.4847 | 152.7047 | 152.9747 | 5.861754
15 29/3/2561| 0.1427 | 0.1427 | 0.1427 | 0.1427 | 0.1427 |0.000775|153.2639 | 153.4439 | 152.4839 | 152.7039 | 152.9739 | 5.862231
16 30/3/2561| 0.142 0.142 0.142 0.142 0.142 0.0007 | 153.2632 | 153.4432 | 152.4832 | 152.7032 | 152.9732 | 5.862662
17 31/3/2561| 0.141375 0.141375 | 0.141375 | 0.141375| 0.141375 | 0.000625 | 153.2626 | 153.4426 | 152.4826 | 152,7026 | 152.9726 | 5.863046
18 1/4/2561 | 0.140825 | 0.140825 | 0.140825 | 0.140825 | 0.140825 | 0.00055 | 153.262 | 153.442 | 152.482 | 152.702 | 152.972 | 5.863385
19 2/4/2561 | 0.14035 | 0.14035 | 0.14035 | 0.14035 | 0.14035 |0.000475 | 153.2615 [ 153.4415 | 152.4815 | 152,7015 | 152.9715 | 5.863677
nIgAY 45%

152.995

. \D-v—\‘

152.985

152.98

=f=ns1g27u 45%

152.975

152.97

152.965

15296 T T T T T T T T T T T T T T ey

1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19




n3e1u 50%

Start date 15/3/2561

Percent sand 50 wyy 158.5 mra) 136.6mm

1 2

3 4

5 6 7 8 9 10 11 12 13 14 15 16 17 18

42

start | | l
Deka Average | wadd New Average | %wae)
1 15/3/2561]| 0.2321 0.2312 0.231 0.2309 0.2313 0 151.78 151.78 150.9 151.18 151.41 |4.473186
2 16/3/2561| 0.2274 | 0.2275 | 0.2275 0.2274 | 0.22745 | 0.00385 | 151.7762 | 151.7762 | 150.8962 | 151.1762 | 151.4062 | 4.475615
3 17/3/2561| 0.2257 | 0.2259 | 0.2259 0.2259 | 0.22585 | 0.0016 |[151.7746|151.7746|150.8946 | 151.1746 | 151.4046 | 4.476625
4 18/3/2561| 0.2248 | 0.2248 | 0.2248 | 0.2246 | 0.22475 | 0.0011 [151.7735|151.7735|150.8935|151,1735| 151.4035 | 4.477319
5 19/3/2561| 0.2244 | 0.2244 | 0.2244 | 0.2238 | 0.22425 | 0.0005 | 151.773 | 151.773 | 150.893 | 151.173 | 151.403 |4.477634
6 20/3/2561| 0.2242 | 0.2243 | 0.2243 | 0.2242 | 0.22425 0 151.773 | 151,773 | 150.893 | 151.173 | 151.403 |4.477634
7 21/3/2561| 0.2238 | 0.2239 | 0.2239 | 0.2238 | 0.22385 | 0.0004 |151.7726|151.7726|150.8926 | 151.1726 | 151.4026 | 4.477886
8 22/3/2561| 0.2234 | 0.2235 | 0.2235 | 0.2234 | 0.22345 0.0004 151.7722 | 151.7722 | 150.8922 | 151.1722 | 151.4022 | 4.478139
9 23/3/2561| 0.2231 | 0.2232 | 0.2232 | 0.2231 | 0.22315| 0.0003 |151.7719|151.7719|150.8919|151.1719 | 151.4019 | 4.478328
10 24/3/2561| 0.2227 | 0.2228 | 0.2228 | 0.2227 | 0.22275| 0.0004 |151.7715|151.7715]150.8915|151.1715|151.4015 | 4.47858
11 25/3/2561| 0.2225 | 0.2226 | 0.2226 | 0.2225 | 0.22255 | 0.0002 |151.7713|151.7713|150.8913|151.1713 | 151.4013 | 4.478707
12 26/3/2561| 0.2223 | 0.2224 | 0.2224 | 0.2224 |0.222375|0.000175|151.7711|151.7711| 150.8911 | 151.1711 | 151.4011 | 4.478817
13 27/3/2561| 0.2219 | 0.2218 | 0.2216 | 0.2217 | 0.22175 | 0.000625 | 151.7705 | 151.7705 | 150.8905 | 151.1705 | 151.4005 | 4.479211
14 28/3/2561| 0.2218 | 0.2217 | 0.2216 | 0.2216 (0.221675| 7.5E-05 |151.7704 | 151.7704 | 150.8904 | 151.1704 | 151.4004 | 4.479259
15 29/3/2561| 0.2216 | 0.2214 | 0.2214 | 0.2214 | 0.22145 |0.000225 |151,7702 | 151.7702 | 150.8902 | 151.1702 | 151.4002 | 4.479401
16 30/3/2561| 0.2215 | 0.2212 | 0.2212 | 0.2215 | 0.22135 | 0.0001 |151.,7701|151.7701|150.8901 | 151.1701 | 151.4001 | 4.479464
17 31/3/2561| 0.2207 | 0.2207 | 0.2207 | 0.2207 | 0.2207 | 0.00065 |151.7694 | 151.7694 | 150.8894 | 151.1694 | 151.3994 | 4,479874
18 1/4/2561 | 0.2209 | 0.2202 | 0.2205 | 0.2204 | 0.2205 | 0.0002 |[151.7692|151.7692|150.8892 |151.1692|151.3992| 4.48
a1y 50%
151.412
151.41 A\
151.408 —\
151.406 \
151.404
151.402 A
=4=n510211 50%
151.4
151.398
151.396
151.394
151392 A=—wpp—————r—T——T—T—T—T—T T T T T




N8V 55%

Start date 15/3/2561

Percent sand 55

wuy 158.2 ezl 138mm

43

Start |
Deka Average | WaED New Average | %owas
1 15/3/2561| 0.2338 | 0.2334 0.233 0.233 0.2333 0 152.08 154.6 153.9 153.6 | 153.545 | 2.942478
2 16/3/2561| 0.2275 0.2274 | 0.2275 0.2275 |0.227475]0.005825 | 152.0742 | 154.5942 | 153.8942 | 153.5942 | 153.5392 | 2.94616
3 17/3/2561| 0.2265 0.2264 | 0.2263 0.2262 | 0.22635 |0.001125 | 152.0731 ) 154.5931 [ 153.8931 | 153.5931 | 153.5381 | 2.946871
4 18/3/2561| 0.226 0.225 0.2245 0.2244 [0.22497510.001375| 152.0717 | 154.5917 | 153.8917 | 153.5917 | 153.5367 | 2.94774
5 19/3/2561| 0.2257 0.2247 | 0.2244 0.2239 [0.224675| 0.0003 | 152.0714|154.5914 | 153.8914 | 153.5914 | 153.5364 | 2.94793
6 20/3/2561| 0.2243 0.2247 0.223 0.2229 |0.223725( 0.00095 | 152.0704 | 154.5504 | 153.8904 | 153.5904 | 153.5354 | 2.94853
7 21/3/2561| 0.2173 0.2171 0.2168 0.2166 | 0.21695 [ 0.006775 | 152.0637 | 154.5837 | 153.8837 | 153.5837 | 153.5287 | 2.952813
8 22/3/2561| 0.2136 | 0.2135 | 0.2134 | 0.2134 |]0.213475(0.003475 [ 152.0602 | 154.5802 | 153.8802 | 153.5802 | 153.5252 | 2.955009
9 23/3/2561| 0.2119 0.2118 0.2118 0.212 {0.211875| 0.0016 |152.0586 | 154.5786 | 153.8786 | 153.5786 | 153.5236 | 2.956021
10 24/3/2561| 0.2117 0.2116 0.2116 0.2118 [0.211675| 0.0002 | 152.0584 | 154.5784 | 153.8784 | 153.5784 | 153.5234 | 2.956147
11 25/3/2561| 0.2114 0.2113 0.2113 0.2113 ]0.211325| 0.00035 | 152.058 | 154.578 | 153.878 | 153.578 | 153.523 | 2.956369
12 26/3/2561| 0.2098 0.2095 0.2099 0.2095 |0.209675| 0.00165 | 152.0564 | 154.5764 | 153.8764 | 153.5764 | 153.5214 | 2.957412
13 27/3/2561| 0.2069 0.2069 0.2069 0.2069 0.2069 |0.002775| 152.0536 | 154.5736 | 153.8736 | 153.5736 | 153.5186 | 2.959166
14 28/3/2561| 0.2057 0.2056 0.2056 0.2055 0.2056 0.0013 |152.0523 | 154.5723 | 153.8723 | 153.5723 | 153.5173 | 2.959987
15 29/3/2561| 0.2035 0.2037 0.2037 0.207 |0.204475(0.001125| 152.0512 | 154.5712 | 153.8712 | 153.5712 | 153.5162 | 2.960698
16 30/3/2561] 0.203 0.2033 | 0.2035 | 0.2035 |0.203325] 0.00115 | 152.05 | 154.57 | 153.87 | 153.57 | 153.515 |2.961425
17 31/3/2561| 0.2014 | 0.2012 | 0.2014 0.201 | 0.20125 |0.002075| 152.048 | 154.568 | 153.868 | 153.568 | 153.513 [2.962737
18 1/4/2561| 0.2017 | 0,2016 | 0.2017 | 0.2018 | 0.2017 |-0.00045 | 152.0484 | 154.5684 | 153.8684 | 153.5684 | 153.5134 | 2.962453
nsaany 55%

153.55

153.54

o \—'—\‘

153.52

\‘ —4—vnsgay 55%

153.51

1535
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ATLEnITIAMTEldfiuwnAaisuRURY 1000 sy

wasifunisuadd ulasidiunna ealzh
ealibyhi! 22.403 36 0
13.987 40 7500
13.472 45 16875
13.083 50 26250
12.647 55 35625
nsaau 22.403 6 0
#5218 40 5000
1@ste\\\|/[/// 45 11250
13.405 50 17500
12.783 B5 23750
wasidunne fu NNERU | nsaal | Navngany | e mnaau
36 1000 0 0 0 0
40 937.5 62.5 62.5 7500 5000
45 859.375 | 140.625 | 140.625 16875 11250
50 781.25 218.75 218.75 26250 17500
55 703.125 | 296.875 | 296.875 35625 23750
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ASILERINSUARI InuANEIngaTy

Primary Shrinkagd Shrinkage Total
14.12 6.607 20.727
13.83 4.715 18.545
13.96 4.294 18.254
13.51 4.015 17.525
13.55 3.297 16.847
15.48 5.974 21.454
15.991 5.864 21.855
13.86 4.48 18.34
12.81 2.962 15.772
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