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ABSTRACT

This research aims to study the use of fly ash which is a by-product
form asphalt production, to strengthen lateral soils. The grain size
distributions of lateritic soil were selected as Type E base on The standard
of department of public works and town & country planning, 2011. The fly
ash from S.P.Inter Asphalt Plant, Nakhon Ratchasima. The fly ash replacement
ratio is 0, 10, 20, 30 and 100 percent by weight of laterite soil. The physical
properties, compaction properties and load properties were studied by the
California Bearing Ratio test, it was found that when lateritic soil replaced by
fly ash at 30 showed Liquid Limit and CBR values which passed the subbase

condition but the Plastic Index didn’t pass.
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1.1 anudunuazanudrfgyvaslynn

NINYoUALLAL TANNE BT 991 LAIINNTEUIUNITHANYDILTIURAFINNTTH LYY
Lsanundnueailandaiuiugdivsnaiuannuaunisiauvesdsena naliinlymsie

[y < o = L o & Y a (3 a Yo
szuvdaiiuuazidaninvedeuay Tagmaeiaunaity lulssnundaueaiiadaziivnguien
Ju 2 drude dnwe (Bottom Ash) Wudd ufininnanaganasiinudaiu Au dnaes
(Fly Ash) {wdrduiiiun aseflsluainielsd daduiaquideds wwmadazgniiluiidaenis
Hanau Fadunszuaunmsivilifianlvanegedu wilueagulalissuvvudaietumnuely
lanvaasn d1mndeszuUIUAINiNasolrsegnauIngnassruuILdInIaun Asdulaseasng

= = 0w & i 3 v 4 ! ° v Yo a
aundsdanudragilusgiunn lunisneadimiesauvisinuudeddyiansssuvialunis
a3 wu fiu s wieAugn3e lulassasistunmnadudivauinn Jaianmanidsniung

a e o Ao ) o 1% av v a
LN IUQWUQQBUQQﬁﬂcl:‘ﬂﬂ']iLLWUW?ﬁ@IUIV’]iQaﬁ’]QGUUWr]Q@YJEJLﬂ']a@ﬂml@ﬁmﬂiiqqquwam

9

(% (% '

¢ = & o w A a o a a Y
LL@aﬁaﬁ GZNLﬂULLUUWqﬂiuﬂqﬁuqqaﬂL‘Via@‘wQll'ﬂ?j@fﬂ\“ll]'ﬂﬁ%ﬁ‘ﬂﬁﬂqw LLazaﬂﬂ’ﬂ‘Uﬁ]’IEﬂumi

d‘ 1 L2 T ) v “t Ao ko g v 3 a v L% dyd

i galdinsdndiassanlywnuindanlulaseasstunie Aanunuideaduilae
t% =2 Yoy 1< a a A o a [ z:l'
arans@nwinshyidnassuduasnauiulun1sinuinieusuusananmaugnsa Lie
ilulyusslevdlunisneadnatusesiiumna (Subbase) #satuiiumna (Base) dmsunuideil
Tynasglunisunuiaugns Type E nuinsg uiantusosiumig (819899 U053 U
eveensulesiSnisuazdauiion w.a. 2554) tiaiduiantusosiunig nieduiiunig lng

WsaAuaNUANIaN1EnIn (Atterberg Limits) AauauUAn1sundn (Compaction Test) ay

AasanURAUMATUmTnmeNsnAgey California Bearing Ratio (CBR)



L
o/
1.29ngUszasn
A o v VY a 3 a < a v A Y
L‘W’e]ﬁﬂ‘lsﬂLﬂ’]ﬁ@ﬂﬂi@ﬁﬂﬂﬁ&la(ﬂLL@HW&@MWLGiNﬁ’J’]MLL“ﬁNLLi\‘I‘UENﬂ‘LlQﬂN yuUNUy

WNTPIVNUNINTULET BN ThasRailes W.A.2554

1.3 YBULUANISANE
1) lvdAugniansa E lunmsmegeu
2) EADUNIUASLNTILUDS 40

3) Twnsnagou CBR LUUWY1N

1.4 Uselgineindnazlasu
1) nueuaudRfugIureLiaeY

2) nsUnBVsIaTasdnd s UAUgNSY NHauaNTRM I WIMNTIY

q

o

3) nyuswavnslunsiian ildunauserinsdiugniaiuiass lulelunu

1A9ES190UY



uni 2

LONE1SNNYIVD

2.1 wnaay (Fly Ash)

) a & v 4 a ) \ a A a ¢ a I
LONADY AB VLOITNMAWNADINNNTLUIUNITHHN L VDIOURUNS DAN UG TVUIALEN
=) a I3 1 = aa =l ,6’ v 1
avidenun Jeuiaanndn 1 luaseu 9udsuszan 200 tuaseu SaAwNMsUIR1a (LAt
wasnun) Usenaumeaisaanaulneanles (Si0,) waziraeusantes (Cao) InsazUailu
lufuRwsausanatnUaniaiuvaslssunidaruiududamads Faenivsunadtassuinlu
Fuusserma Aenanelnialamuannyaesemdls JslaiinisAnwiidelaenisindunios
andudulniiadn leeliingUszasdiioneningsoukasidnasyaonaniy ieuiondiase
nauu gty Tnee1uldetltniase i uiunanntswnundneeaan usen Lad.N.ounes
AUALANNTIN BUNBLIBI FINTAUATIIVELN

2.2 1As9a$19n19

1598519 9IRS TUN A TAL UL 3 UseunivanfelAsea s tuniskuungy
#1 (Flexible Pavement) TAs9a5 199 UMaluULnges2 (Rigid Pavement) Lazlassasnatunig
LUUNEN (Composite Pavement) (319815179%a734, 2555)

1. IAseas 19 unIsuung usa (Flexible Pavement) @ ssiniseniialuinauuainens
ANUNALATIATIIVITUNLUUNEUAIUTENOUMEHINILeET AR AR LN (Surface
Course) WuN14 (Base) 5047 UN14 (Sub Base) Yuiaganidon (13) Janaudunig

A a a (% v 3 1 Y] val v <
WsoRULAY (Subgrade) flagy lassasetunsuunguiignaankuulidanyuziuy
T 9 MhewslulUIAMAAINNTTN AN TEA8ETULATIAT 19N NAILAIINENTS
wAANUTHTUGIUTNAUNINATURIIIIATUALAZARRININTEAUANUAN NN TUA T
Hoanuwuuiwinldianniinunmananlilndiuiisasuas Janniinunnsesassnly
Tutuanasld

2. IASIATNTUNLUULATIA (Rigid Pavement) #38lAS9@3190UUADUNTALATIAS S

g o X v o x
VDIV UN B UUBNTINIUYIENBUAIBHNINIIABUNTA (Surface Course) WuUN4 (Base)
TanauAun1mTeAUGY (Subgrade) 13U aUUABUNIANILUVBINTUNIINAINTY
PBNLUUAINITVDY Portland Cement Association 38 PCA (1984) lagivunany

nseenuuulin 20 Ynsilauupsuninanafiengduenifiy 40 Yandnisurgesnuniu



agsfrsentatiengnislduudundi 20 Yaldmniinmsuundudminussyniduinnle
Aansalld

FLEXIBLE PAVEMENT RIGID PAVEMENT

/Surface Course\

/ Base Course \ /Surface Course\

Subbase Course

Base Course

U 2.1 drusgnaulutulassasamauuganey (Flexible Pavement) aglhuuunseda (Rigid

Pavement)
(ﬁuﬂ; http://rccandconcrete.blogspot.com/2014/02/road-structure.html)

3. lassadsdumauuunay (Composite Pavement) snefislassadadumsiifsuuuy
manaunauiusznindlassaisdunauugudatulasedadunmauuunsen
Tnesi2lusinldidug duuulaseadned uniedmfusuy suvuagYulsanuy
(Pavement Rehabilitation) 811n15LATURINSoaN A ABUNTAUUDUUABUNTA
(Overlay) nslaururpunIaUnivauuaIngNs (Whitetopping) L‘t“]uéful,ﬁmiw%mq
msldautaziinmanudassmmm

F4 ¥
=1

2.2.1 FaQWuUN (Base Material) Jand1msununI9noeslnmn AL ng 12z 95y

9
a a

mhesusageiumnsdivanesianiuviavesianiild It funsiiurgnusznaudefulivun
Twzgqméjul,ﬁi 15 53@@‘1/15%@15«?145@%zsmﬁ’u (Crushed Rock Soil Aggregate Type)
dutagifideudsivuinnasiussatiane (Well Graded) Ingazindsusuazunsnlyi
gandesmudarmuaiiums nsaelifsusenaudaeannsaaliinasu (Crushed Gravel Soil
Aggregate Type) Lﬁu’j’aqﬁﬁlﬁaLL%ﬂﬁﬁJmmﬂasﬁ’uasmaﬁ%ama (Well Graded) tngaginae
usuazunSmliigniasnudertmuniiuma Hot-rolled asphalt wagiuma Soil Stabilization
dnsulsuinalnefesldiudosvidofiunsiiungn

2.2.2 69 589WUN4 (Subbase Material) Janiileulddmiusesiiumaneianses
MeTanuIasnUsznaumieianuIasiu (Soil Aggresate) Fsdoulutaniiaudanuniud
druveunauivdivasBenfiiguaudfiluiandeUssauiinlagazindsunsuas unsn i



gnsssnuderimun dulvgidufuansmieldsesiumedudiuug (Soil Cement Subbase)
Usznaumig Mildaunauiuyuduudaaniulaeundanudaiivun nsaifiunasgnisedina
nuthauneadeila

2.2.3 Tagfniaan (Selective Material) Tunselfinaun1nvessiudiasun (CBR i

' [ '
a A % =<

N1 2%) 9133MTanAALEaNINEAR Ul ENBNTUnils ey IAuANTuA LAY

Y o A

uwdansanetiiasosdnsasidnluvihauuedaianld Janimugdmsuduingdadonfefiun

q

¥p8an3INYN 3en1Y Wisoandu

1. Yandaideon n. (Selective Material A.) \udanuaasiu (Soil Aggregate)
Ineasrsuutuiandnidon v. (Selective Material B.) lngagindeusianasunsnniy

YDANNAUA

2. TanAmdan 2. (Selective Material B. ) uFanuiasiuldneaddluvuduy

AuAUNIe (Subgrade)

v '
Y v a 5 a {

anfadeniinlauAun1wsoUsuuTITuAna 19 TannaninAuauguau
niiAn CBR lusydiv 6-10%

[

¢
GIENZAITY



2.3 fugnis

Augnsadeduianneasrsiddglunuimnssy wu utumsianaumne [udu
anluAumsiuan Twdow wag Tusugiusn wWewiniisiaign milaielusssuwd sauds
Augniainaantinisundalan wilidfneninlunisinunsan dedunwidedaldidoniugnis

wdnw e TanTunislunumg

2.3.1 ANANAANNYBIAUGNS

mdrinAnunuauaniEnisulada Buchanan (1807)

I a a Yo 1 A\ \J a a daa oA H = a
Juauusnisuldanin “Laterite” Tunmsesungiuniidinassvutiniaiiiesnindus
[ < ! v ! - v < e 1w @ o = k%4
wianiludiudsznauludnndiuige danvazlugngubiinnsuusiudutuguaziilasaas
[ A = a a a U a ] % a aa
\Juwuv Vesicular danvluduife fugnisuinainniseniewveswdniiuiiinangunln lag
Auityanuluad azgeus uiazudsdiegnsiadudiedudaiueinie Autazgnihunldunu

Aoudglunisneaiieenns

A9 AAINAINA NaNTRAIUTAINTIH KRINITZSKY hazame (1976) lagli

AUALNERIT]

1. Laterite Aufifidunad-gou Tdnasnisaniemalusssumigs vinlaiiusunn
wianeenluduavegiiiloneenladavausguin uaverslimenduazailed
luviagene

2. Laterite Soil {ufiuAunsiiuszneusie mansonluduazegiilousenles
azaneghdudnnuinn anmsaudeialdislonsenuiuonnie

3. Laterite Rock 19u Laterite fiudeinfiudt finvnunioanazuds

4. Laterite Gravel Usznausefaniiavenu (Coarse-grained) Ssfidnuaiziy
dadnafianuudunnsietu wiviesoradanetfudumatoulng vie

9199z3uaunaeduy sity and / or Clayey Lateritic Soil



2.3.2 AuENUANINENNVRIAUGNSS

dlngAugnainaediduns wirziduviseseutuiuegfuusinaunludulszney

v (3 [ a a = a g X [KY ! A & ' o &
Wﬁﬂ%@ﬁ@@ﬂl“&j@lmaﬂ RIEARIEEY Iﬂaamaﬂmuuwuaqﬂmwm@wLﬂumuﬂisﬂaumu

1
2
3.
il
5

10.

wswian Ausziduns ddu Awndes duinna AUty wazdiden
wsupaey wunilwey lowieu agilillen uasluunaden Auazlidvn

WSWIN T AuvziEaLazduInNa

v
= o =)

A150U38 Auaziiden dunsnanasdn
a a ¢ . ! I a v ada & = A a
@199 UN38 Newill (1959) Na13I1AURNIIN U LU AALLD gRAzUUT U
a ¢ A o Ao & ) a U A a a N A
asBunsdinnninfugniwiidaveny Tnevslufugnadiusunaansdunsdn
RIRU Uoeninsesay 1.0
Adunse-n1e Wasuulawmnunan dateglute 4 - 8
mansgtevedniu Augnsvdulngiinisnseaneruinnaslis
ATINONTUNIZ BEININ 2,67 ~ 3.46 vndlivSunaesnineenleduin 9z
PR RORRTRETR
quUsEANENMITURIY YuegMUSNTIdIULNTI ANATY UAZADIUVUILUULIY
(Y] . £ [ ® _Aa
N159A8A Quinones (1963) YUBLAUNIINTEINLVUIAVOALAAULALAIY

VUIUUUTAIGER

2.3.3 AUENUANIINIENTNVRIRUGNTI

[
a

L19991ANTEUIUNIT Laterization i liAugn it uddnyuzuaznuaudin

| o = aAado PN v o &
wanenafiy Feiiaguunililutagiudsil

1.

J¥UU AASHTO %38 Highway Research Board $uunausanidungulg 7
nau Ae A-1 f9 A7 warlungulvgSautsgos du A-1-a, A-1-b Ludu T
Junssuundierluldlusums

52U Unified Soil Classifiction S1uundudu 2 nau A nudianenu laun
nsInLaE N318 uaznauilinaziden Thun Ausenou wazdunies Snis
wUsgesluruinaazi wazvuinnarldd Jadunssuuniieluldlua
Amnssussamaila wu auiwdu 81a15 Wudu

5%UU Federal Aviation Administration (FAA) Suunfusenilu 13 nau fie
E-1 89 E-13 Fafunssuuniiotluldlunvawudy



2.3.4 fugnsluuszmelne

Uszimdalnemangiunaiinfugnisegedwasnulauin lunanziuesnieanie
nmangiusenuazniamile lneaunndediulvngiufiuAuniu Aunsie wasiuvseean
USnainufannaelull

" HL”)uM'ﬂm
mz1fi ‘. . . 9

.
on 4 ™

gy

wnsaiimugnTs

Tain

U 22 Whimuiugnidluussmelne 7ian : Hongnoi (1969)

Hongnoi (1969) lewushugnsaiimuluusewnelne saniu 2 Ussnn suanuyaznis

LR AD

2. @Jﬂswmam (Secondary Lateritic Soils) 10uAugn$fiintuainnis

=

LﬂaaumsjmmﬂLmawumummmau uawm%ﬂuﬂuﬁwmm%’u
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2.3.5 1nsgunIagaudagnaaimnelssianaugnSsaeivuanuaudAnil

1.

fidnaudnuse Wennasinudsnisnaaesmaiaudnvseres Coarse
Aggregate Taeldipos Los Angeles Abrasion litfiuSesaz 60
Usaandeuiuwiles (Clay Lump) Shale s1nliwdeufiadug

Yy dantngianlilandy 5 wuhiuns

Adiawmal (Liquid Limit) lainnndndesay 35 anamnasgiunisadeuiile
mAwAWad (Liquid Limit : L.L.)

At AUl unatadn (Plasticity Index) lduinninsesay 11 any
1NATFIUNTS NAFDULlavANTawataAn (Plastic Limit : P.L)
flunnnaziia wazillonnasiniuisnismaassmnvuinsavesiaglaosiiu

ALLNTIUY ANADNNYUIANLIRNUANTIN 2.3.1

“Sieve size Percent passing by \Cefgm (%)
Grade A =~ GradeB _GradeC  GradeD  Grade E
27 (50.00 mm) 1000 (V 4P0l252c] -CJ )\ § .
1"(25.00 mm) - - 100 100 100
3/8"(9.50 mm) 30-65 40-75 50-85 60-100
No. 10 (2.00 mm) 15-40 20-45 25-50 40-70 40-100
No.40 (0.425 mm) 8-20 15-30 15-30 25-45 20-50

No0.200 (0.075 mm) 2-8 5-20 5-15 5-20 6-20

AN 2.1 LLamwmmawm‘*]Guaaﬁuqﬂ%’ammmmgmﬂmmﬂ
%A
(NSUNIWR, 2532)

A1 4.9.01%. 9nviesnaaes (Lab C.BR) hitfosninfesay 25 fi¥esay 95
VBIAT AUUUUUAIEIFALUUFINTNINTFIU (Modified Proctor Density)
ARSI MInadeuLiievnA 3.9.01%. vielitesniniidvualiluuuy
RGN



2.4 1UIENNYIVD9

2.4.1 Colonna P.2, Berloco N.2, Ranieri V.*, Shuler S.T.P (2012)

Colonna P.2, Berloco N.2, Ranieri V.**, Shuler S.T.? (2012) T@Anw AT
mstdassfildanlssnumneiu mdssendlunudusesiiumdaenisiidaes
WNUNSIEUNEIN UITERIISIEaesT 15 - 30% wagldiinsnaaeuduldun
Marshell stability, Marshall rigidity, Cantabro test, Void content Wusy lae
iAdedazuldi haeedl 15%hlHAnnadnsiinfian uazsidrasefithun@nuilsl
asTlunuiimadiosaniien LA 55%

2.4.2 K. L. Ravisankar?, S.K. Gowtham?, T. R. Raghavan® (2015)

K. L. Ravisankar', S.K. Gowtham?, T. R. Raghavan’ (2015) Te@nwLAeniu
Fadruvondassfuduudfiviliinanuudusainign I6msmeasuaisiieg
lawn Compressive strength, Flexural strength laglanvunveuiundndiusening
Lﬁ?ﬁ@&]ﬁl‘ij%muﬁﬁﬁﬂﬂﬁﬁﬂﬁ 25:75, 27.5:72.5, 30:70, 32.5:67.5, 35:65 Lay 37.5:62.5
ﬁﬂuiﬁaﬁaiﬂlﬁﬁﬂ 30:70 Lﬂuﬁ'ﬁﬂ"mﬁaﬁqmﬁﬁﬂﬁ Compressive strength W
15.75% Lag Flexural strength L‘ﬁ'wﬁu 2.13%

2.4.3 Aonthicha Chansing’ , Veeraya Chimaoy? (2020)

a o sa o1 a a Y oY v Q{' Y] o v v A

939a TunIidwit wag A587 Aueee? lodanwuAganunsiud A ue iy
Hanaaelianmsnannseualnil uldlunsunuiaugnsedmsutusesiuniavse
Funune laglddnaiunisunufiannumives Type B fisoway 10, 20, 30, 40 uag
50 wazwed Type D 15owag 10, 20, 30, 40, 50 kag 60 WUINLDNAULAIAULATT
dnahunsunuiisovay 30 Y03AU Type B Lazfonsndiun1sununiosay 50 Ua9auy
Type D aglA1 CBR aan

LT

10
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A5N15ANUUNI5IY

3.1 UM

o

Tuilgiu ssvurudsnmeuntufiauddydessutiasugia deiulasadanuuds

o

dA1 lmmaﬂuIumsaimauuuumLﬂumaﬂ,mfﬂq NAaUURnTINNNIINTIIY WUITUNATY

o

[
[ 0 a o [y

a a1 4 [ % .
anfdluvinasndideadlidulununesgu dsufideieiulsdrgnslinuandan

Y q
<

Julusnuunnsgiu

Erasefiinainnisnanueatiar (Fly Ash) duldldfinsilulddsslen Sonlidn
aougniiswazuesindurey winanunsonUszgnddunumsldagiliandununis
readalulddunis sadinmsidnaesideinduverinliusslonildogigean
Tunsfnudsielud WumsAnwmanausfvondiaesiinainnsudnueadas

[

A9 ULTIVRNINADY MAITURTIVOIAUGNSY LaznasTuuTIvasnugnlanautnaos Ty

[

AAUAe AN wdndIuYeuNIARENHNAsDMEITULIIUEIRUGNTY

3.2 [Waulvn1sneang

megnAulunInaaeiiananad TR widls 5 fregns deil

a

1) Augniunsa £100%
2

a

) fiugniaunsa £ 90% + Fly Ash 10%

) Augniaunsa £ 80% + Fly Ash 20%

) AugnIunsa £ 70% + Fly Ash 30%

5) Fly Ash 100%

Ingfugniunsa E dilesiduniuveusasnzwnss el No.10 (749), No.40 (20%),

No.200 (6%)

2~ W

3.3 paauvnvasAulufl9g19n15NAas

o

Anwimdeiuusaedinaeyuaziugnie AeslinsmageuliiomauauiRveiNaey
warAuAIBE1e lasin1snaaeumTndnnnuetdnmesiuin (Atterberg ‘s Limits) N15nagoUM)
YUIAARY VBIAUAIBELIY (Grain size analysis) N15NAABUNITUADAAY (Compaction Test)

wazn1snegeU ¥.0.815 (California Bearing Ratio Test) is1eazidunnsnaludl

11



3.3.1 NSNAGIUWIVUINAAY VBIAUADE
(1117331151989 ASTM D 422)

wafunhanlglunimasesiulivuianasiliiuuey daulsdmadonuaudives
fog1RuTlivaass U ATLAIINAIINARBUNITUADARY (compaction test) uagA1Ala
91nn1snaaeu C.B.R (California Bearing Ratio) aglamiiumnansiu minldvinnisvage
WIUINARE VOIAUAIBE (grain size analysis) karthuwanlnls insnuesiieg19hunIum
Y = « = a A a &
ABINITANYINDNI VAN SIUABULURILARTY

[

Tngnsmrunnay LalaenleiosounIuasings (Sieve Analysis) 335015 el
¢ A4 A dgy
gunsaluaziATasilanldy

1) azuNIITaU (sieve)

2) aaldfieens (mixing pan)

3) wlaswAUEEeIAnZLATY

4) AU auAna (soil scoop)
5) SAAURUMINYLIN

6) #ou

U 3.1 dafvfumuvuie 5U 3.2 AzunTeseU (sieve)

12



13

ASn1snAag

aa o 1

1) thAuildlunsfinsuddou 908 1 Yu andulunsdiidaegnafiuinady
foulwelliinu wenfusenilulindaszimedousns widesyiaegliuswin
AaAuLen

2) dwzunsaniesdoudulagvuialng oy d1auu uandeavuininaun
auddu Wldanunse E vesiuiidents Wavunsedsl wed 10, 40, 200,
Pan audfU lagdugniansa E fiumeass dwediduruvesuray
AEUNSS 73 No.10 ( 74% ), No.40 ( 20% ), No.200 ( 6% )

3) hfhegeRundsaneunseusunsnsiiwIeuly

4) thaudddlunzunssudaziueslaludafuiuniuoun

U 3.3 uenfueendulladaseeiie U 3.4 Wdegreiuindniiie
ADUEY ARINTAUNUA

5U 3.5 ddnegsnuinsausunzing
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3.3.2 N1SNAFIUNITAIINAVBIDALABILUSN
(111331191989 ASTM D 4318-93)

Fanildluns@nudu Thun fu waz Waee TaeialuudaTandsdadudaud
anautinisnsnmuasiaiifisheiuly fafudsuiudosdnuanauifduiiuguoestagiu
iiethdeyaluliusznevlunisdnidoniaguiunumasguiiiflivieli lnsnsmageumen
Yadrinnad (Liquid Limit, L.L), Uadadanalasn (Plastic Limit, P.L.) Way avdnatann

(Plasticity Index, PI)
gunsaluazin3sileilidmiunasoum Liquid Limit

1) ieFmaaouvTadiiawman (Liquid Limit Device) AIUNINTFIUWASTM D
4318

2) w3esdlouinsediu ( Grooving Tool )

3) deUanAu ( Spatula ) YuAnNsUsEana 3/4 1 (19 Fawns ) uazen
Uszangd 391 (76 Sadwns )

4) wwnszbesndeu ( Coat Dish)

gunsnluazinIasiianlddmsunasaun Plastic Limit

1) wHUNS¥INNAdBU Plastic Limit ( Glass Plate ) vunalitiaenia 10 x 10
LYURALLGS
2) ¥9anul ( Wash Bottle )

U 3.6 gunsaldmTunaaeum 5U 3.7 gunsaldwmsunaaeum

Liquid Limit Plastic Limit



A5n15nAae9 Liquid Limit

1)

a tY 1 a o a ¥ QA‘ = 1 1 s
WS EUADE19AU TAYNNTUIAULIAIN LT IUNTSANWIUT DUNIURSWLASIUDS 40
UIUYUTTL 100 NSY
Praunwseuiilaludiondou Tauiussunal 15-20 1aaans waraudlmaniu

a 4 v ¥ 1 1 dy a
wisngUNsalganaaey TANgIUeIiuILeggINIINUTeT 1 + 0.2 LYURLUAT
1y T9a1u989 Grooving Tool Uaulaluauudltinurnauiinliizeu lnosu
ASINANLAMUAUIUTEUN 1 WURLUAT

o a % . v o & o 2 &
ynsuinauluaiu A28 Grooving Tool TilusesluasufgIauiui usosa
waz so8sotdavuUsAusanly 2 Traingfuvinisuyuliaiunnnssnuduiiy
U Ay 2 v ' a A o
sodluriud Feldanandlunismyudszann 2 AT de 1 il vinsmyuaunse
U untilranunvunuduszesnig 12.7 Saduns
ANAUATIUIUNITLANY AT ILINLazAS I aly e NasaIn fad (AU

HIMIIU ASTM D 4318)

DIIUAISAIE ASIN 1 Useanad 25 - 35 A9
IUIUNITANE ATIN 2 Uszanal 20 - 30 @SS
FIUIUNITAIE AN 3 Useanad 15 - 25 @S9

Waled1uiumsiaIzauni e wazaulrannsuiuduszesnie 12.7 Jadung

¥ o (2 a d'a % ;4 U b4
Wa9iINgT AnAutanign s aulnanisudu lagld Spatula Urauurudula
SLYSUNNDANUTLEE 71 AULNAUITUAUT LAIFIRANINIYVDITRYA AVIAT LU

Q!.ll U o Aa d‘ U 1 +) ¥ o ld‘l 1 2 ‘&J
RNy dianngndnldly nszdes udnihlvsumemarusinamnuiu

o a <

mmu‘mmﬁéﬂumuaaﬂLLé’aﬁmé’UlﬂmauﬁUﬁuﬁmﬁaagjhﬁ’wmﬁau Tnetdsn
flaz tou waudTulsi IAIIUALDININUVRIYANAFDU , Grooving Tool,
Spatula Tniseusey

¥n1snaaeus o Ut uno Uil 4 - 8 AUNTERIATUANNTIUIURIBE 1A LR

A8IN1T NAEDU

15



8) ﬁﬁ%'au”aﬁﬁﬂmumslmz (N) wagUSunaenudy (Water Content, w %) lUwlau
Semi - Log laglvidruiunisiane (N) agluiud unu X (Scale Log) uaz Usuna
ALY (Water Content, w %) agflunuaunu Y LLé”;ameﬁumamuqmmdﬁﬁu

9) 9INTIWIUNNIASATE 25 ASe TFanidunsslutufsiadunsmilddeuliudn

andUTLIULLITIUlURALAY Y AUSinuauTuilaidde A1 Liquid Limit, L.L.

U 3.8 UeeAuinautily U 3.9 nsunauluanu me
APRIGHEN Grooving Tool

U 3.10 \iusegreaudilalum
ANUYY

16
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A5n1smAaes Plastic Limit

1) wlsuieg1anu lnensifuwieiildlunsdneuiseuriunsunsauss 40
UUUTZNIU 20 NTU

2) thaufesonld naufuilrdndy anunsatulidunsanasls

3) dluadevunszanliddnvauziduduen lnedidurugudnaisdssum 3.2
Jaduns unssiainsesunnidngduiall anidfudahluldnsyUead om
ALY

4) Ymsveaeutian 2 fheth ilethenildunade iy

ORI WAAR
U 3.11 ihhegwauluadauunsgan U 3.12 iiusnegenudlaly
PIANUTU
ATN15ATUIN

1) @1 Liquid Limit, L.L. 81ulA210091 0 lan1audunus semingduiunisiang (
N) Audsunamuay ( Water Content , w % ) Ansiansd 25 ads

2) #i Plastic Limit, P.L. fualdandnadsvesSunamuiy (Water Content
W % ) flFannisnageu

3) A1 Plasticity Index, P.I.
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3.3.3 MINAFBUNITUABARAY
(1195§7481984: D 1557 - 00)

YSunamnudundanuwmuigauiign lun1sunsnny denadenuninvevanuly
LT0IVDINAIANUNIULINA ( Bearing Capacity ) U9INUNIT WAz AIMURUILULLIAL A91IU
wndaniiumaaeudeiugoulausunuanuRmuvaussiulumnuauaudive  Tan

1w lummegeunsungna (Determination of Compaction Test) fag 2 wuu ok
1.N1UABALUY 1735711 (Standard Proctor Test)
2.M5UABALUUEININNIRTIIU (Modified Proctor Test)

InglunisAnwidenldisuuuaininunsgiu (Modified Proctor Test) lunisnaaey

WNBYUS U UL ALY 1A DY AT AL

]

IBNIT

AIALN

A

B

c

1. 27U AT94 A

: 4
413 (101.6 1y}

k3
457 (101.6 130)

Ed
637 (152.4 1)

2. anugaagalua

&
4.584 17 (116:43 )

4,584 17 (116.43 wal)

%
4.584 11 (116.43 1w)

3. YFumsrealua

0.0333 A&

(944 aLLmu)

0.0333 aunm

(944 au.93)

0.075 au.vm

(2124 qu.a3)

AN &
4, UIMUNIBIRBU

5.5 Upud (2.5 nm

5.5 Uaus (2.5 nn)

5.5 Uaug (2.5 nn)

12.0 1 (304.8 11

1 3
12,0449 (3048 1)

5. srazan 12,0 Un (304.8 1)
L3

6. AUIUTU 3 3 3

7 dnuaumfannszisiadu 25 25 56

8. wasnuluniruede

12375 vim-taus/ay v

(600 NU-LHAT/AL. )

12375 vlp-uaud/au wm

(600 NU-IHAT/AL.H)

12375 y{m-Uaud/au vim

(600 NU-lUMT/AL.H)

9. TanAu

tumzinsauef 4 (475
wy)  enmas AU Ane

Y -
mzunsaiuef 4 vaundize

winfiu 20 wlefidust

tumsunzawed 4 475
v o
1) a7l dAUNA RN
" - [
waf 4 vanndwiTawiaiu
20 wlefidus uay Aunidna
i
ATUNTIIUNA 38 U295

)

tiupzunsawed 4 (475
yn oy

) WA ALURzINT

: " -

WA 38 W HAnnAvIe

Wiy 20 wefidud uax

Aundnamzuntawef 34

x .
U fannin30 wefigus

ANS19N 3.1

TNTUADALUUNINSEIU (Standard Proctor Test)




s oo
A1AUN

=
ENT

A

B

&

1. 1uAraslug

4117 (101.6 1)

4112 (101.6 1)

6117 (152.4 us)

2. anugereslua

;3
4.584 11 (116.43 uw)

i3
4.584 17 (116.43 1y)

E 3
4.584 17 (116.43 1)

3 Fumsraalua

0.0333 auylA

(944 au 4)

0.0333 au A

(944 au.3w)

0.075 auYR

(2124 au.a)

L ¥
4, UTNUNTBAEBLL

10 daud (4.54 nn)

10 Uaud (4.54 nn)

10 Uaud (4.54 nn)

X X X
5. rruran 18.0 17 (457.2 uw) 18.0 U1 (457.2 uy) 18.0 Uq (457.2 1)
6. Anunndu 5 5 5
7. duuassiintsosiadu 25 25 56

8 wasulunirusea

56250 Wa-Laud/ay.ws

(2700 NU-LAT/ALL.H)

56250 y|a-teud/au vim

(2700 MLEAT/ALLH)

56250 wA-Laud/au.we

(2700 Nu-tUAT/AL. )

9. JanAu

dRuidramzunsauaf 4
HaandviFawiany 20 we?

s

e do
araazldAufidemzunsa
s
wef 4 wnnan Wiawhnu
20  ulandud uazdna
O
FEUNTATUNA 18 1 tlan
ndvTemany 20

wWefidud

anaal§Auiidranzunta
MR 38 #i2 nnmiy 20
wandusd uardramzing
WA ﬁa(w 1) e

141 30 wafisud

M13199 3.2 FBNNTUABALUUZINININTEIM (Modified Proctor Test)

aunsaliaziAzesliely

1) WUUNABNAABUN1TUAS AR U(Compaction Mold) ¥uIALdUNIAUENAN

ey 4 99 (105 3.41) AIUE 4.584 117 (116.43 31.3)
2) AOUUASALUUAINIINNTEIL viin 10 Youna szeven 18 U3

3) wanUnAudunss (Straight Edge) uunm 30 @

4) AIBITIVUIN FakA 1.0 ASU - 10 Alansy

5) a1aRauAY (Mixing Pan)

Y

6) o

n#iY (Scoop)

U 3.13 gunsaldmsunaaeunisundnsiu
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/N159AAY

1) SnwSusesfuiilifinu weinussanm 4 Alandy

2) Anvnadusigudnats, Anugeves Mold iilevnuiunasvesivlu Mold A
Uszneu Mold uaz Base plate wiaudatmiin

3) el inausudludZusuidaly udaqnedlmditu

a) fnduld Mold 7iuseneuliudn Imaﬂszmqﬂﬁwhqﬁ’uimwiaz%gu fivanun 5
Fu(Modified Proctor Test) lufugarefeuilaszaziuvey Mold Ussana 1 -
2 Y.

5) ldkeuunsauuuganimnnsgiu viin 10 Jeusd undaduluudagduliias
Mold Tnsusiazduunsn 25 aSs #m¥u Mold w11 105 WAL,

6) \dlensusiuautu fnendasn (Collar) sen udaldiiuiadu (Straight Edge) U1m
Pufiiuveu Mold gen uwdussialiiSeu Jmauiuiian Mold sen anntutily
Faowmidn

7) thaufleglu Mold eon wdafiusegsiuluay ilemASunemndy (Water
Content)

8) lousnauioudufimasliunneonausiu andunautfiudn 2% agniadn

TA917U WA MAERUTININTD 5 - 7 UNTENIUMUNAUSLARaY 31UUASIUNNS
Naaauliasiiu 5 - 6 A

U 3.14 msldrauundawuy U 3.15 iusegenuilaly
g9N71119557U MAUTY

20
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ASn1sATuIN

1) anunukuuauden (Wet density), P

M t/m’
= — m
p 14
2) ANUNUIMUUWAS (Dry density), Pg
Y
Pa = T t/m’
*100
il
M = Uminaudenliy Mold = g
V= U511m5989 Mold cm?®
W = USU1aIAnuT T 89U %
3)  USUNauAINUTUY
Wq1—W
w=——"2%100 t/m?>
Wo—W¢

PninnszUaiusiegnamiu

S

1%
o CY

Wy = dmidnnszUsanuieeshutuimdnauden

W, = ihwnthnszlasnumesshuiuiimdnAunis



4

3.3.4 California Bearing Ratio Test n1svA&aU %.U.015

(117331151989 ASTM D 1883-99)

NSNAFDULLNDADINITNTIUAIAIAITULNUINTDIFI0E1AUNABINITANY AR1T0UT
dadquiildionassumantuinanomassudininedels Fenrsmeassildragrenisiily
Wanldiuaunslaeisuivuinsgiuinivualilag California Division of Highway 4

AT 3.3
n1snnadau 9.0.815 (Determination of California Bearing Ratio Test) ﬁaq' 2 9%
Teun
1) mMsnadeuiumeganliugun (Unsoaked Sample)

2) NIVAADUNUFI8E19ILYUN (Soaked Sample)

Inglunisfnwdenldds n1svageuAvfiIoE19LYUN (Soaked Sample) LiONIAY

1%
o/ o Y Y 1

MassuNMINTBIMMBE1AUNABINISANW

Penetration Standard Unit Stress
mim. in MPa psi
2.50 0.10 6.90 1000
5.00 0.20 10.30 1500
7.50 0.30. 13.00 1900
10.00 0.40 16.00 2300
12.70 0.50 18.00 2600

AT 3.3 UARIAIMUREUIVITNUINTEIUYDIAUARNUASALUUTTEHEANANY)

¢ A & dgy
QﬂﬂimLLﬁgLﬂia\iuaﬂI‘U

1) Tua #5015 (CBR Mold) Wukugudnaeniely 6 %7 + 0018 1 (1524 +
0.46 awmT) g7 i+ 0018 ©1(177.8 + 0.46 fAwA9BA Anfu Base plate
fivin 8 31 wowdigngu vuinvessluiAu 1/16 i1 uasdl Collar figs 2 i

2) ApuUASALUUZINTIATE U Vi 10 Uaud svegen 18 i

3) nazusna

4 wianUnAudunss (Straight Edge) 4unma 30 @l

22
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5) ns¥a1wnses (Filter Paper)

6) Fousindu (Soil Scoop)

7) a1 Innsuinss (Swell Tripod) lyusenauiuunsinniseusa (Dial Gauge)

8) WHWIANISUINAD (Swell Plate %38 Perforated Plate)

9) 1MTIANSYUAI (Penetration Dial Gauge)

10) urtuthondn (Surcharge Weight) lnsiuRanuniegramadey fidnauzduguiieon
i\

11) UeUWANTes (Spacer Disc)

12) LA BIVIAABULTING (Loading Machine)

13) Wiena (Penetration Piston)

U 3.16 anuvriamsuiud 5U 3.17 lua @003
(Swell Tripod) (C.B.R. Mold)

5U 3.18 wrinmin (Surcharge Weight)



ASn1snAag

1)

9)

FanTouiieg1siuiideanisdne Ussann 5 Alandu Taevunaauduin lu
s O.M.C. ildiannisnaaeu Compaction lidniuiads

Usznau C.B.R. Mold U Base Plate wawihmsdaionin anntuii Spacer Disc
wldaslu CBR. Mold uaztiinszaunsesuisesmuuuiiodesiused19de
Spacer Disc WiauUsgnau Collar Tisauion

N1SUABAAINAIATEIU D1557 - 00 lddauauia 10 b szegan 18 in v1n13
UADATIUIU 5 %’jus] a¥ 12 A% 25 ads uay 56 A%t v 3 fhedhs

nen Collar 88N Unsesiuliisoulanesay CB.R. Mold 99ntusiinisnan
W& Spacer Disc 8an ¥nszAIuNsawTaIIUAndnas wiivihnsusenay
CBR. Mold fu Base Plate ey thludafiondwidnansvesietemiu
et siufiwdonnmsunsalumeUSunannutu (Water Content) s1ud
thiegsiufilganndunoudt 4 Masuinnisuand (Swell Plate) wayans uWy
vwedn (Surcharge Weight)

wdgavazeuluver Tihaunsolnaddagmaaauldviamuaauasduuy
MniusEe Iansua (Swell Tripod) wd3sUsuidn Dial Gauge T duaud
ynmswysnegsnuduaan 4 Tu

onsu 4 Su WndInsuand (Swell) vssagreamaasy 9ntut CBR.
Mold Tua1ni Wdisnaseesfisly 30 uifi tleszunetieanaindietg
vpaey ndentuhlufuiiemiminvesinogtamagouly CBR. Mold
vhsfegimaaouiinionls uldudutimin (Surcharce Weight) 1aSai3ausas
wdlidlusly wiemeaeuuseng (Loading Machine)

10) 11n15USULNena (Penetration Piston) ImaiﬁcjmgmmmwmLwiuﬁmﬁfﬂ

(Surcharge Weight) wagliuvianadudaiuint1vesiiegannaaunei 1a59
WAVIINTSANAY Penetration Dial Gauge LNOBIUAITLIZAUVDILNINA LAY

n3U5U Dial Gauge eaadliiduegluduminavaud

11) BSunaunane (Penetration Piston) adUUAIBE19NARBUAIEEATINISNA 0.05

i (1.27 Tadwns) doundt dewlestusdradnaus e uAthuinnaen Load
Dial Gauge 7isvazay eil 0.025 (0.64 w31.), 0.050 (3.81 wx.), 0.075 (1.91 a131.)
,0.100(2.54 wy.) , 0.125 (3.18 wy.), 0.150 (3.81 wy.), 0.175(4.45 14.), 0.200
(5.08 14.), 0.250 (6.35 1al.), 0.300 (7.62 uy.), 0.350 (8.98 u4.), 0.400(10.16
131.), 0.450(11.43 3131.) wag 0.500 fh (127 111)  Aadrdy

24



12) ¥hmsneauviena (Penetration Piston) ndudain ui1391hya CB.R. Mold @@n

iﬂl o % 1 lﬂ’ 1 a lﬂsj
AMNLATDINAFDUUINIDY I NAFDUFAIUNU ﬂﬂmmﬂsmmmm%u (Water
Content)

U 3.19 e AuNaw) U 3.20 Uradegafuliisey
ANty t@naveu C.B.R. Mold

o 1o 1 a [
U 3.21 ynsuusieeenudu U 3.22 2@mvian1suIm
a1 4 Ju

25
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5U 3.23 1h CBR. Mold shadnddes 51 3.24 1hlunslu in3esmaaeulssna
A5 30 wdi (Loading Machine)
BnsAmn

1) mAmigusang (Test Unit Load) lnen13id1uiud@ia (Division, Div) infaiiu
AAIURY LATBIAABU (Load Factor, k) fwheidu Yous (lb) wsenlansu (ke)

Force at 0.1 or 0.2 in.Penetration
Area of Piston

Test Unit Load =

i a v a
ANLIINAN a']u‘l@‘ﬂ JLYLINUVDY

Force at 0.1 or 0.2 in. Penetration
Wana (Penetration Piston) 7
0.1 Laxuisv 0.2 17

Area of Piston = fufivudevesuriana (Penetration
Piston) AnaaNAsgLAEdNuTivd6n
315197 2 %50 19355 A1574
LHURALLAT



2)  AuIIALUaSIEURNISUINED (% Swell)

v

ANNNSUINAITEIINGLSLUN

% Swell = . x 100
ANEIFIDYNNTNAGDU

3)  WWHUNIINLERIAINFUNUTILIING Penetration (silUunuuen) AU Stress 150
Test Unit Load (#iluunui) vesfegrmeaeusianuungih

4) Furamen % C.B.R IngguAanns g Penetration 0.1 47 uag 0.2 47 39
Standard Unit load 71 0.1 #1 wag 0.2 §1 tauandlalumsnsi 3.3

TestUnitLoad

% CBR. = - x 100
StandardUnitLoad

NHULUR

_$1% C.BR T 0.1 92 4707731 % CB.R 7 0.2 1 Whsnesumadi 0.1 i
-£79% CBR % 0.2 92 19n191 % CB.R 7 0.1 92 Isvihnisnaasulul

91 % CB.R 7 0.2 97 F4mu1nnia % C.B.R % 0.1 talvsneaunain 0.2 92

27



unil 4
=R
NANISANE

4.1. unin
= o Fa = I3 a o A Y s & ¢
nsAnwasellAon1sfnwimanuudausesdugninauiuiiaselulasidus
| A o = ~ o o &
Aeeevaun lUUTe UL BUAUNIN S g1 IEATRINENIN (Subbase) TuinTgIuIIUNIIBINsy
losndnsuasiades we. 2557 Tannsalugnisinauiudiaosduianludusosiums
Tanseluuazapslidnsdnlunsuauminluslneazyinnisidssuiisuen atterberg limits ag

A1 %CBR 91 95% YBIAIAIIUNUIUUUGIEN

4.2 Wan1nagauA Atterberg Limits
4.2.1 NAN1INAFAUAT Atterberg Limit ¥29Augn39

4.2.1.1 mansnedauan Liquid Limit vasAugn3s

psil 1

Moisture can NO. 1 2 3
Number of blows 39 30 17
Weight of can + Wet soil (g) 26.864 26.757 28.479
Weight of can + Dry sand (g) 23.798 22.48 23.945
Weight of can (g) 16.559 12.782 15.025
Weight of water (g) 3.066 4.277 4.534
Weight of dry soil (g) 7.239 9.698 8.92
Water content (%) 42.35 44.10 50.83

M1579% 4.1 Yeya Liquid Limit vesfiugniandad 1
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A5INAMUFUNUS 521319AUVUTURUNUIIUIUASINTTHANE

(P37 1)

y = -3.633ln(x) + 54.224
R2 = 0.682

50.00 *

AUTU(%)
=Y
o
o
o
¢
'S

30.00
10 100

AMUIUATINITANL(ATY)

U 4.1 a5 Liquid Limit vesAugnianssdi 1

s Fsaunsinei 25 aSmuin Liquid Limit = -10.47(n(25) + 80.307 = 46.61%

ASIN 2

Moisture can NO. 1 2 3 4 5
Number of blows 39 34 30 26 14
Weight of can + Wet soil (g) 36.43 31.21 37.773 32.25 47.29
Weight of can + Dry sand (g) 30.32 26.65 31.81 26.35 40.42
Weight of can (g) 15.049 | 15468 | 17.949 | 12.749 | 24.819
Weight of water (g) 6.11 4.56 5.963 5.9 6.87
Weight of dry soil (g) 15.271 | 11.182 | 13.861 | 13.601 | 15.601
Water content (%) 40.01 40.78 43.02 43.38 44.04

M1579% 4.2 Yaya Liquid Limit vesiugniansan 2
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A5 AMUFUNUS 521 I19AMUTUTURUNUIIUIUASINITLANE

(AS9Ti 2)

50.00 y = -3.633In(x) + 54.224
g i e Rt = 0682
x5 40.00 e
%
[y
&
30.00
10 100

ATMUIUATINTITHAIZ(ATY)

sU 4.2 519l Liquid Limit vesiugnianssd 2

sl Fsrmaumsianed 25 asamui Liquid Limit = -3.633n(25) + 54.224 = 42.53%
Fatuan Liquid Limit wedeviansnss = (46.61 + 42.53)/2 = 44.57%

4.2.1.2 Wan1inaaaunl Plastic Limit %aaﬁugn%’e

Moisture can NO. 1 2 3
Weight of can + Wet soil (g) 2372 26.047 22.987
Weight of can + Dry sand (g) 21.868 24.48 21.199
Weight of can (g) 14.532 17.39 14.488
Weight of water (g) 1.852 1.567 1.788
Weight of dry soil (g) 7.336 7.09 6.711
Water content (%) 25.25 22.10 26.64
Average Plastic limit (%) 24.66

M1579% 4.3 Yoya Plastic Limit ¥@sfugnia

INNANSTNARBINUIIARAY Plastic Limit = (25.25+22.1426.64)/3 = 24.66%

Fat @ Plastic Index = 44.57 — 24.66 = 19.91%

30



4.2.2 HANINAEBUAN Atterberg Limit Yaudnase

4.2.2.1 wan1sMagaual Liquid Limit vaudase

laigunsanan Liquid Limit vssinasyla

4.2.2.2 NaN1SNAEaUAT Plastic Limit vaadnase

31

Moisture can NO. 1 2 3
Weight of can + Wet soil (g) 20.7 25.28 24.71
Weight of can + Dry sand (g) 19.51 23.25 22.76
Weight of can (g) 14.49 14.1 14
Weight of water (g) 1.19 2.03 1.95
Weight of dry soil (g) 5.11 9.15 8.76
Water content (%) 23.29 22.19 22.26
Average Plastic limit (%) 22.58

A1519% 4.4 Yaya Plastic Limit ¥aai1aee

INNANISNARBINUIIANRAY Plastic Limit = (23.29+22.19+22.26)/3 = 22.58%

Aatiu ldanusanman Plastic Index 16 Lilesannlaanuasamian Liquid Limit 19

4.2.3 HANNINARBUA Atterberg Limit Yaaidnasy 10% HauAugn3a 90%

4.2.3.1 HaN1INAAUAI Liquid Limit Y09i1a88 10% WauAugnis

90%
psil 1
Moisture can NO. 1 2 3 4 5
Number of blows a2 33 28 18 15
Weight of can + Wet soil (¢) 41.721 | 31.918 | 30.835 | 33.786 | 27.341
Weight of can + Dry sand (g) 35.776 | 27.904 | 26.783 | 28.833 | 23.467
Weight of can (g) 1561 | 1474 | 1397 | 1434 | 1279
Weight of water (g) 5.945 4.014 4.052 4,953 3.874
Weight of dry soil (g) 20.166 | 13.164 | 12.813 | 14.493 | 10.677
Water content (%) 29.48 | 30.49 | 31.62 | 34.18 | 36.28

M159% 4.5 Yaya Liquid Limit ¥8uinaey 10% wauauanss 90% A 1



A5INAMUFUNUS 521 I19AMUTUTURAUNUIIUIUASINITLANE

(AS9%1 2)

y = -6.466ln(x) + 53.314

S 36.00 L R? = 0.9803
= ¥ --.....
O .
2 3100 T ..
S 0 % *
<«

26.00

10 100

AMUIUATINTITHAIZ(ATY)

U7t 4.3 n519l Liquid Limit ¥esidhase 10% wasfugn3s 90% asedl 1

sl Fsaumsaned 25 asanuin Liquid Limit = -6.466(n(25) + 53.314 = 32.5%
Liquid Limit = -6.466In(25) + 53.314 = 32.5%

ﬂ%’jﬂﬁ 2
Moisture can NO. 1 2 3 q 5 6
Number of blows 51 33 31 28 22 17

Weight of can + Wet soil (g) | 32.95 | 30.942 | 31.886 | 32.439 | 29.972 | 25.515

Weight of can + Dry sand (g) | 29.242 | 27.354 | 27.784 | 28.253 | 26.589 | 22.954

Weight of can (g) 15.61 | 1474 13.97 14.34 15.52 14.83
Weight of water (g) 3.708 | 3.588 | 4.102 | 4.186 | 3.383 | 2.561
Weight of dry soil (g) 13.632 | 12.614 | 13.814 | 13913 | 11.069 | 8.124
Water content (%) 2720 | 28.44 | 29.69 | 320.09 | 30.56 | 31.52

M15797 4.6 Yaya Liquid Limit ¥euinaey 10% wauaugnis 90% a3 2
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A5INAMUFUNUS 521 I19AMUTUTURAUNUIIUIUASINITLANE

AMUTU(%)
¢

N
o
o
S

10

ANUIUATINISLAZ(ASI)

y = -3.525In(x) + 41.351
R2 = 0.9536

100

U7 4.4 51 Liquid Limit vesidnans 10% Wanfiugnsa 90% aAsafl 2

sl Asumsiegit 25 adamu Liquid Limit = -3.525In(25) + 41.351 = 30%

fatupn Liquid Linnit iadesdenss = (32.5430)/2 = 31.25%

4.2.3.2 HaN15NAHAUAT Plastic Limit ¥894i1a08 10% waufugn3s

90%

Moisture can NO. 1 2

Weight of can + Wet soil (g) 29.165 28.173
Weight of can + Dry sand (g) 27.119 26.28
Weight of can (g) 15.75 15.52
Weight of water (g) 2.046 1.893
Weight of dry soil (¢) 11.369 10.76
Water content (%) 18.00 17.59

Average Plastic limit (%)

17.79

ANS5197 4.7 K(RHG Plastic Limit ¥9301808 10% Nauaugﬂ%h 90%

mﬂmaﬂﬁmaaawudwé%a?{a Plastic Limit = (18+17.59)/2 = 17.80%

ﬁ'ﬂﬁ?u Plastic Index = 31.25 - 17.8 = 13.45 %
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4.2.4 Nams‘vmaa‘Uﬂ'ﬁ Atterberg Limit 294161898 20% Nﬁ&laugﬂ%’ﬂ 80%

4.2.4.1 Han15NAEAUAT Liquid Limit Ya9d1aay 20% wasAugnis

80%
i 1
Moisture can NO. 1 2 3 4 5 6
Number of blows 57 38 30 26 20 17

Weight of can + Wet soil (g) | 37.028 | 26.113 | 27.851 | 27.182 | 27.221 | 30.156
Weight of can + Dry sand (g) | 32.903 | 22.468 | 24.786 | 23.523 | 23.993 | 26.015

Weight of can (g) 18 10.7 1543 | 12.72 | 14.79 | 14.55
Weight of water (g) 4.125 | 3.645 | 3.065 | 3.659 [ 3.228 | 4.141
Weight of dry soil (g) 14903 | 11.768 | 9.356 | 10.803 | 9.203 | 11.465
Water content (%) 27.68 | 3097 | 3276 | 33.87 | 35.08 | 36.12

M15797 4.8 Yaua Liquid Limit veuinaey 20% wauauanss 80% A 1

N5 ANFUNUS 531919 UFUTURUNUIIUIUASTINTLANE

(AS9% 1)

40.00
~ y = -6.929\n(x) + 56.037
o &
S 35.00 e
n5 R SN R? = 0.9891
NSNS e
§ 30.00 P
c e
25.00
10 100

AMUIUATINTITEAL(AS)

U7 4.5 n519 Liquid Limit vesidhasey 20% wasfugns 80% asail 1

s swaunsinsit 25 aSmui Liquid Limit = -6.929In(25) + 56.037 = 33.73%



35

aiii 2
Moisture can NO. 1 2 3 4 5
Number of blows 53 36 28 18 12
Weight of can + Wet soil (¢) 29.498 27.254 28.813 32.276 31.555
Weight of can + Dry sand (g) | 26.382 | 24.321 25.189 27.71 26.645
Weight of can (g) 15.61 14.74 13.97 14.34 12.79
Weight of water (g) 3.116 2.933 3.624 4.566 491
Weight of dry soil (g) 10772 | 9581 | 11219 | 1337 | 13.855
Water content (%) 28.93 30.61 32.30 34.15 35.44
7191971 4.9 Yoxa Liquid Limit 20918188 20% Hesftgnsa 80% A 2
NSINAUFUNUS 5213198210 TUTUAUNVIIUIUASTINITHAY
(AS9N 2)
40.00 y = -4.483In(x) + 46.867
? 2 = 0.9877
& 3500 PR e L
= R IR
ap  A\NS9, OO\ N\ S\ ... *.00
2 30.00 T
e e
(cw
25.00
10 100
ai’ﬁmuﬂ%emsl,mz(ﬂ%"a)

U7 4.6 N5 Liquid Limit vesidnass 20% wanfiugnss 80% Asafl 2

sl Fuaumsiened 25 asamut Liquid Limit = -4.483n(25) + 46.867 = 32.44%

fatuan Liquid Limit devisaeensa = (33.72+32.44)/2 = 33.09%



4.2.4.2 HAN1INAFAUAT Plastic Limit Y991i1a08 20% wauAugn3s

80%

Moisture can NO. 1 2
Weight of can + Wet soil (g) 30.712 32.361
Weight of can + Dry sand (g) 28.043 29.905
Weight of can (g) 13.91 16.6
Weight of water (g) 2.669 2.456
Weight of dry soil (g) 14.133 13.305
Water content (%) 18.88 18.46

Average Plastic limit (%)

18.67

M15797 4.10 Yoya Plastic Limit 10901808 20% WauAUgnTe 80%

AINNANNSVIAABINUIIANRAY Plastic Limit = (18.88+18.46)/2 = 18.67%

ﬁ'ﬂﬁ?u A Plastic Index = 33.00 - 18.67 = 14.42 %

4.2.5 WansnasauAT Atterberg Limit ¥2161a08 30% HaNAUgNTI 70%

4.2.5.1 HaN15NAKAUAT Liquid Limit ¥89inasy 30% WauAugnis

70%
psii 1
Moisture can NO. 1 2 3 a4 5
Number of blows 37 34 24 22 15
Weight of can + Wet soil (¢) 36.095 | 26.986 | 29.943 | 27.401 32.87
Weight of can + Dry sand (g) | 32.064 | 23.262 | 26.469 | 23.859 [ 28.347
Weight of can (g) 18.047 10.765 15.399 12.725 14.824
Weight of water (g) 4.031 3.724 3.474 3.542 4.523
Weight of dry soil (g) 14017 | 12497 | 11.07 | 11.134 | 13523
Water content (%) 28.76 29.80 31.38 31.81 33.45

M1379% 4.11 vaya Liquid Limit 30401008 30% Hauaugnss 70% a3ad 1
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AUTU(%)

A5 AMUFUNUS 52119 UTUTURUNUIIUIUASINITLANE
(AS9N 1)

35.00
- y = -4.967In(x) + 47.049

............ N .
3000 S R R? = 0.9813

25.00
10 100

ATUIUATINTITHATIZ(ATY)

Ut 4.7 n519 Liquid Limit vesidnase 30% wasugnss 70% ased 1

sl Fsrmaumsianed 25 asamui Liquid Limit = -4.967(n(25) + 47.049 = 31.06%

s 2
Moisture can NO. 1 2 3 q 5
Number of blows 46 37 27 22 15

Weight of can + Wet soil (g) 32311 33.195 31.883 29.552 33.362

Weight of can + Dry sand (¢) | 28.609 28.995 27.707 25.511 28.633

Weight of can (g) 15.579 14.79 14.357 12.851 14.55
Weight of water (g) 3.702 4.2 4.176 4.041 4.729
Weight of dry soil (g) 13.03 14.205 13.35 12.66 14.083
Water content (%) 28.41 29.57 31.28 31.92 33.58

M1579% 4.12 vaya Liquid Limit Y0401a08 30% Haufugnis 70% a3 2
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A5 AMUFUNUS 52119 UTUTURUNUIIUIUASINITLANE

(A9 2)
y = -4.588In(x) + 46.123

35.00 Rz = 0.993

AUTU(%)

25.00
10 100

ATUIUATINTITHANZ(ATY)

U7 4.8 n519 Liquid Limit vesidnass 30% Wafiugnsa 70% Asafl 2

sl idauaunsiensdl 25 aswmut Liquid Limit = -4.588(n(25) + 46.123 = 31.25%
Fethuen Liquid Limit aleiisaesnss = (31.06+31.25)/2 = 31.21%
sratuan Liquid Limit wlereosnss = (31.06+31.25)/2 = 31.21%

4.2.5.2 HaN15NAAUAT Plastic Limit Ya4iinaas 30% wauiufugni

70%

Moisture can NO. 1 2
Weight of can + Wet soil (g) 25.348 26.568
Weight of can + Dry sand (g) 23.673 24.612
Weight of can (¢) 14.16 14.83
Weight of water (g) 1.675 1.956
Weight of dry soil (g) 9.513 9.782
Water content (%) 17.61 20.00
Average Plastic limit (%) 18.80

1357991 4.13 vaya Plastic Limit vadinaee 30% WauAugnis 70%

mﬂmaﬂfﬁmaaawmwéma?{ﬁ Plastic Limit = (17.614+20)/2 = 18.80%
ﬁ’qﬁ?u m'w Plastic Index = 31.21 — 18.80 = 12.4%



4.3 Han1inagaum1 Compaction

4.3.1 nan1snAgauA1 Compaction ¥asAugn3s

psil 1

Height of mold = 12.11 am

Diameter of mold = 11.74 cm

Volume of mold = 1310.24 cm?
Moisture can no. 1 2 3 a4 5
Weight of can + wet soil (g) | 52.67 37.96 41.99 27.54 49.45
Weoght of can + dry soil (g) | 50.354 36.552 39.952 26.357 45.565
Weight of can (g) 15.86 17.86 15.41 13.37 13.68
Weight of water (g) 2.316 1.408 2.038 1.183 3.885
Weight of dry soil (g) 34.494 18.692 24.542 12.987 31.885
Water content (%) 6.71 7.53 8.30 9.11 12.18

AN3971 4.14 ?Ta;gjammsﬁu%ﬂauqﬂ%’m%ﬁ 1

Moisture can no. 1 2 3 4 5
Assume water content (%) il 6 8 10 12
Weight of soil + mold (g) 5651 5679 5755 5779 5741
Weight of mold (g) 3649 3649 3649 3649 3649
Water content (%) 6.71 7.53 8.30 9.11 12.18
Weight of soil in mold (g) 2002 2030 2106 2130 2092
Wet density (g/cm?®) 1.40 1.42 1.47 1.49 1.46
Dry density (g/cm?) 1.31 1.32 1.36 1.36 1.30

M1579% 4.15 vaya Compaction ¥8AUgNTIATIN 1




AUFUNUSTTIIANUTULALANUAIIDWITIIAS (AS9T 1)

1.39

1.37

1.35

1.33

AU (g/cm?)

1.29
5.00

35U 4.9 A5l Compaction ¥84AugnIIngai 1

ﬁ]’mﬂs’wﬂéfﬂ"l Optimum Moisture Content = 9.5%, Dry Density = 1.36 g/cm?

131 -t

7.00

Rz = 0.9024
9.00

AUTU(%)

11.00

13.00

15.00

Moisture can no. 1 2 3 4 5
Weight of can + wet soil (g) 38.35 50.25 30.873 | 40.652 | 45.816
Weoght of can + dry soil (g) 37.187 48.196 29.204 | 38.219 42.678
Weight of can (g) 19.058 23.93 12.65 17.909 19.49
Weight of water (g) 1.163 2.054 1.669 2.433 3.138
Weight of dry soil (¢) 18.129 | 24.266 16.554 20.31 23.188
Water content (%) 6.415 8.465 10.082 11.979 13.533
397l 4.16 %a;gamm%maﬁuqﬂ%’m%y’aﬁ 2

Moisture can no. 1 2 3 4 5
Assume water content (%) 6 8 10 12 14
Weight of soil + mold (g) 5707 5827 5898 5845 5778
Weight of mold (g) 3727 3727 3727 3727 3727
Water content (%) 6.415 8.465 10.082 | 11.979 | 13.533
Weight of soil in mold (g) 1980 2100 2171 2118 2051
Wet density (g/cm?®) 1511 1.603 1.657 1.616 1.565
Dry density (g/cm?) 1.420 1.478 1.505 1.444 1.379

M1579% 4.17 Yo3la Compaction U83AUgN5aATIN 2
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ANULLLUUNITS(g/cm?)

nnsnléan Optimum Moisture Content = 10%, Dry Density = 2.252 g/cm’

ANUFUNUSTE1I19ANTULATAMNATUNIZUIAS (ASST 2)

1.510

1.490

1.470

1.450

1.430

1.410

1.390

1.370

1.350

5U#1 4.10 N5 Compaction ¥897iugan$inseil 2

5.000 7.000 9.000

Rz =1

11.000

ANTU(%)

13.000

15.000

iy AAade Optimum Moisture Content U847i4aa3A3a = (9.5 + 10)/2 = 9.75%

Aade Dry Density = (1.36 + 1.5)/2 = 1.431 g/cm®

4.3.2 Wan13nngauA1 Compaction Y94LA189¢

psil 1

Height of mold = 11.744 —cm

Diameter of mold = 10.118  cm

Volume of mold = 943.79  cm?
Moisture can no. 1 2 3 4 5
Weight of can + wet soil (g) |  68.22 59.27 73.86 77.23 106.18
Weight of can + dry soil (g) 63.71 54.18 66.86 68.57 93.03
Weight of can (g) 18 10.7 15.43 12.72 14.79
Weight of water (g) 4.51 5.09 7 8.66 13.15
Weight of dry soil (g) 45.71 43.48 51.43 55.85 78.24
Weight of content (%) 9.87 11.71 13.61 15.51 16.81

o > & v Y o
ANTNT 4.18 YBYAAINTUVDILNIABUATIT 1
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Moisture can no. 1 2 3 a4 5

Assume water content (%) 8 10 12 14 16

Weight of soil + mold (g) 5472 5544 5625 5672 5641
Weight of mold (g) 3705 3705 3705 3705 3705
Water content (%) 9.87 11.71 13.61 15.51 16.81
Weight of soil in mold (g) 1767 1839 1920 1967 1936
Wet density (g/cm?®) 1.23 1.28 1.34 1.37 1.35
Dry density (g/cm?) 1.12 1.15 1.18 1.19 1.16

nnslaan

M15797 4.19 voya Compaction V8UM1ABUATIN 1

AUFUNUSTENT19ANUBURALAIUA TN (AN 1)

1.20
1.19

AL (g/cm?)

9.00

U1 4.11 N5 Compaction ¥84Lia08A5IN 1

Optimum Moisture Content = 15% ,Dry Density = 1.19 g/cm?

11.00

13.00

Rz = 0.9976 &

15.00

AUTU(%)

17.00

19.00

az



pdsii 2

Moisture can no. 1 2 3 a4 5

Weight of can + wet soil (g) 76.32 65.63 71.34 83.7 82.11
Weight of can + dry soil (g) 70.94 60.66 64.54 74.98 72.77
Weight of can (g) 13.91 16.6 13.06 15.11 15.75
Weight of water (g) 5.38 4.97 6.8 8.72 9.34
Weight of dry soil (g) 57.03 44.06 51.48 59.87 57.02
Weight of content (%) 9.43 11.28 13.21 14.56 16.38

37971 4.20 szua;gamm%ju%dﬁ’laaﬂﬂ%gﬂﬁ 2

Moisture can no. 1 2 3 4 5

Assume water content (%) 8 10 12 14 16

Weight of soil + mold (g) 5453 5537 5614 5668 5661
Weight of mold (g) 3710 3710 3710 3710 3710
Water content (g) 9.43 11.28 13.21 14.56 16.38
Weight of soil in mold (g) 1743 1827 1904 1958 1951
Wet density (g/cm?) 1.22 1.27 1.33 1.37 1.36
Dry density (g/cm?) 1.11 1.14 1.17 1.19 1.17

M15799 4.21 Yoya Compaction YBUNABYATIN 2

o W ¢ ' & ' ° v Y A
AMIUFANNWUT TENRINNAMUTULASAITNAIITILWISLAS (AN 2)

1.20

o

AUNUILUULIA(g/cm3)

9.00 10.00

11.00

12.00

13.00

ANUIU(%)

R? = 0.9911"®

14.00 15.00

16.00 17.00

U7 4.12 N5 Compaction Y8dLinageA3an 2

nnsnlaan

Optimum Moisture Content = 14.9%, Dry Density = 1.19 g/cm?

a3



m%’jﬂﬁ' 3

Moisture can no. 1 2 3 a4 5

Weight of can + wet soil (g) | 78.73 50.79 73.35 96.74 110.2
Weight of can + dry soil (¢) 72.91 46.77 66.22 85.75 95.41
Weight of can (g) 15.61 14.74 13.97 14.34 12.79
Weight of water (g) 5.82 4.02 7.13 10.99 14.79
Weight of dry soil (g) 57.3 32.03 52.25 71.41 82.62
Weight of content (%) 10.16 12.55 13.65 15.39 17.90

3971 4.22 %a;gamm%mauﬁ’laaﬂﬂ%{iﬁ 3

Moisture can no. 1 2 3 4 5

Assume water content (%) 8 10 12 14 16

Weight of soil + mold (g) 5494 5562 5648 5684 5649
Weight of mold (g) 3710 3710 3710 3710 3710
Water content (g) 10.16 12.55 13.65 15.39 17.90
Weight of soil in mold (g) 1784 1852 1938 1974 1939
Wet density (g/cm?) 1.24 1.29 1.35 1.38 1.35
Dry density (g/cm?) 1.13 1.15 1.19 1.19 1.15

M15797 4.23 Yaya Compaction VBUNABYATIN 3

ANAUNUS TZNI19AUTULAZAINAINDILWIZWIG (ASIN 2)

1.20

1.18

1.16

v

AMUAULLUULIA(g/cm3)

1.14

1.12

1.10

9.00  10.00

11.00 12.00

13.00

ANNTU(%)

14.00

15.00

R2 = 0.9911"s

16.00

U 4.13 N3 Compaction YadLinaeeA5In 3

17.00

aaq



ﬁ]ﬁﬂﬂi?Wlﬁﬁﬂ Optimum Moisture Content = 15.1%, Dry Density = 1.195 g/cm’

faifu  Aade Optimum Moisture Content UaeVisanuASY = (15+14.9+15.1)/3 = 15%

Aade Dry Density = (1.19+1.19+1.95)/3 = 1.192 ¢/crn®

4.3.3 Han1mMAgaUA1 Compaction Ya4Linase 10% wauiudaugnis 90%

psil 1

Height of mold = 12.11 am

Diameter of mold = 11.74  cm

Volume of mold = 1310.24 cm?®
Moisture can no. 1 2 3 a4
Weight of can + wet soil (g) 89.377 69.754 101.491 75.264
Weight of can + dry soil (g) 84.795 65.187 93.832 68.688
Weight of can (g) 18 10.7 15.43 12.72
Weight of water (g) 4.582 4.567 7.659 6.576
Weight of dry soil (¢) 66.795 54.487 78.402 55.968
Weight of content (%) 6.86 8.38 9.77 11.75

@WiN‘ﬁl 4.24 %@gammﬁﬁmauﬁﬂaaa 10% Nauau@ﬂ%ﬁ 90% ﬂ%\‘iﬁ 1

Moisture can no. 1 2 3 a4
Assume water content (%) 6 8 10 12
Weight of soil + mold (g) 5607 5712 5794 5767
Weight of mold (g) 3646 3646 3646 3646
Water content (%) 6.86 8.38 9.77 11.75
Weight of soil in mold (g) 1961 2066 2148 2121
Wet density (g/cm?®) 1.37 1.44 1.50 1.48
Dry density (g/cm?) 1.28 1.33 1.36 1.32

1597 4.25 Yoya Compaction UaiNa8Y 10% HaANAUGNTI 90% AT 1

a5



ANUFUNUSTLNINIAUTURALAINAIDNIZIIAS (AFIN 1)

1.40

1.30

1.20

5.00 6.00

AMURLILLULEe(g/cm?)

............ @ ceerrreeenn
PR °
Rz =1
8.00 9.00 10.00 11.00 12.00 13.00
mms?‘?u(%)

U 4.14 n59 Compaction U83Leage 10% HANAUGN3I 90% ATad 1

nnnléan Optimum Moisture Content = 10.2%, Dry Density = 1.365 g/cm’

Moisture can no. 1 2 3 4
Weight of can + wet soil (g) 97.835 87.463 123.006 126.777
Weight of can + dry soil (g) 92.244 81.97 112.426 114.678
Weight of can (g) 13.91 16.6 13.06 15.11
Weight of water (g) 5.591 5.493 10.58 12.099
Weight of dry soil (g) 78.334 65.37 99.366 99.568
Weight of content (%) 7.14 8.40 10.65 12.15
p199971 4.26 TayATIALTONAAB 10% NANAUgNTa 90% Adei 2

Moisture can no. 1 2 3 4
Assume water content (%) 6 8 10 12
Weight of soil + mold (g) 5627 5689 5797 5758
Weight of mold (g) 3646 3646 3646 3646
Water content (g) 7.14 8.40 10.65 12.15
Weight of soil in mold (g) 1981 2043 2151 2112
Wet density (g/cm?®) 1.38 1.42 1.50 1.47
Dry density (g/cm?) 1.29 1.31 1.36 1.31

1399 4.27 Yoa Compaction U801a8Y 10% HANAUGNTI 90% ATIN 2
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AMUAUNUITERINNAIIUYULASAIIUNININISUAY (ATIN 2)
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AMNVU(Y0)

5U7 4.15 N5 Compaction ¥8d61a8y 10% KANAUZNTI 90% AT 2

gnnsmldAT Optimum Moisture Content = 10.8%, Dry Density = 1.355 ¢/crmn®
G‘]’Qﬁ?u Aade Optimum Moisture Content %aﬂﬁgﬁaaﬂﬂ%’jﬁ =(10.2+10.8)/2 = 10.5%
Anade Dry Density = (1.365+1.355)/2 = 1.360 g/cm’

4.3.4 wan1snAsaUAT Compaction Ya4Li1a88 20% WaALANTI 80%

psii 1

Height of mold = 12.11 cm

Diameter of mold = 11.74 cm

Volume of mold = 131024 cm?
Moisture can no. 1 2 3 a4 5 6
Weight of can + wet soil (g) | 46.974 | 105.083 | 73.995 | 109.361 | 104.585 | 124.151
Weight of can + dry soil (g) | 45.351 | 99.211 | 69.032 | 101.066 | 95.383 | 111.722
Weight of can (g) 13.91 16.6 13.06 15.11 15.75 15.52
Weight of water (g) 1.623 5.872 4.963 8.295 9.202 | 12.429
Weight of dry soil (g) 31.441 | 82.611 | 55.972 | 85.956 | 79.633 | 96.202
Weight of content (%) 5.16 7.11 8.87 9.65 11.56 12.92

M1591 4.28 YOYAANUTUVBUNRBY 20% WANAUAUGNTI 80% ATaT 1



Moisture can no. 1 2 3 4 5 6

Assume water content (%) 5 7 9 11 13 15

Weight of soil + mold (g) 5586 5604 5686 5780 5784 5741
Weight of mold (g) 3646 3646 3646 3646 3646 3646
Water content (%) 5.16 7.11 8.87 9.65 11.56 | 12.92
Weight of soil in mold (g) 1940 1958 2040 2134 2138 2095
Wet density (¢/cm3) 1.35 1.37 1.42 1.49 1.49 1.46
Dry density (g/cm?3) 129 | 127 | 131 | 136 | 134 | 129

M1579% 4.29 Yoya Compaction VBN1ABY 20% HaufuAugnss 80% A3aH 1

AIUAUNUS IZNIN9AUTULAZAIUAITWNIZUIAS (AT 1)

1.40

1.35

1.30

1.25

AUALILLULAS(g/cm?)

1.20
1.00

U 4.16 N3 Compaction Y8188 20% Kaufusiugnss 80% A3ai 1

3.00

5.00

. "
c"..
o R2 =
7.00 9.00
ANNTU(Y0)

0.892

11.00

13.00 15.00

nnnléan Optimum Moisture Content = 10.5%, Dry Density = 1.377 g/cm’
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pdsii 2
Moisture can no. 1 2 3 a4
Weight of can + wet soil (g) 117.106 105.462 95.389 108.111
Weight of can + dry soil (g) 108.383 96.637 86.389 96.337
Weight of can (g) 15.61 14.74 13.97 14.34
Weight of water (g) 8.723 8.825 9 11.774
Weight of dry soil (g) 92.773 81.897 72.419 81.997
Weight of content (%) 9.40 10.78 12.43 14.36
91991 4.30 %@;ﬂamm%}u%uﬁﬂaaa 20% WHRNNUALGNTS 80% adait 2

Moisture can no. 1 2 3 a4
Assume water content (%) 9 11 13 15
Weight of soil + mold (g) 5706 5779 5753 5683
Weight of mold (g) 3646 3646 3646 3646
Water content (g) 9.40 10.78 12.43 14.36
Weight of soil in mold (g) 2060 2133 2107 2037
Wet density (g/cm?) 1.44 1.49 1.47 1.42
Dry density (g/cm?) 1.31 1.34 1.31 1.24

M13799 4.31 vaya Compaction ¥8uMARY 20% HaNTUAUGNTI 80% ATN 2

AUFUNUSTINI19AUTULALARNUAD WAL (AN 2)

1.40

1.35 P

1.30 ...

1.25

1.20
7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00

AMUNUIULULE(g/cm?)

ANNTU(%0)

UM 4.17 n59 Compaction Yaduinaay 20% HauiuAugnss 80% A 2
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ﬁﬁﬂﬂi?i/\llﬁﬂ"} Optimum Moisture Content = 10.9%, Dry Density = 1.341 g/cm’
fofu  Anade Optimum Moisture Content YoumianInss = (10.5410.9/2 = 10.7%
Aade Dry Density = (1.377+1.341)/2 = 1.359 ¢/crn’

4.3.5 wan1snagauA1 Compaction YadLinasy 30% WaNALANTI 70%

psil 1

Height of mold = 12.11  am

Diameter of mold = 11.74  cm

Volume of mold = 1310.24 cm®
Moisture can no. 1 2 3 al 5
Weight of can + wet soil (g) 116.81 | 113.26 | 93.194 | 148.47 | 112.42
Weight of can + dry soil (g) 108.83 | 104.19 | 86.03 | 134.84 | 102.1
Weight of can (g) 18 10.7 15.43 12.72 14.79
Weight of water (g) 7.98 9.07 7.164 13.63 10.32
Weight of dry soil (g) 90.83 93.49 70.6 122.12 | 87.31
Weight of content (%) 8.79 9.70 10.15 11.16 11.82

M15297 4.32 YoYaATHAUYOUNNABY 30% WANAUAUGNTI 70% AT 1

Moisture can no. 1 2 3 4 5

Assume water content (%) 9 10 11 12 13

Weight of soil + mold (g) 5669 5747 5781 5797 5775
Weight of mold (g) 3646 3646 3646 3646 3646
Water content (%) 8.79 9.70 10.15 11.16 11.82
Weight of soil in mold (g) 2023 2101 2135 2151 2129
Wet density (g/cm?®) 1.41 1.47 1.49 1.50 1.48
Dry density (g/cm?) 1.30 1.34 1.35 1.35 1.33

M1579% 4.33 Yaya Compaction ¥8UNABY 30% HaANTUAWANSI 70% AN 1
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AAUTU(%)
5U7l 4.18 N7 Compaction veskinass 30% weanfuAuansa 70% paft 1
9nn5wléA1  Optimum Moisture Content = 10.7%, Dry Density = 1.367 ¢/crmn®
afsil 2
Moisture can no. 1 2 3 4 5
Weight of can + wet soil (g) 9536 | 122.18 | 12145 | 12515 | 118.67
Weight of can + dry soil (g) 88.73 | 11277 | 111.23 | 11443 | 108.02
Weight of can (g) 13.91 16.6 13.06 15.75 15.52
Weight of water (g) 6.63 9.41 10.22 10.72 10.65
Weight of dry soil (¢) 74.82 96.17 98.17 98.68 92.5
Weight of content (%) 8.86 9.78 10.41 10.86 11.51
M99 4.30 %@mﬂamm%mamﬁwaaa 30% WaANNUALGNTS 70% nsfi 2

Moisture can no. 1 2 3 4 5
Assume water content (%) 9 10 11 12 13
Weight of soil + mold (g) 5692 5741 5775 5804 5794
Weight of mold (g) 3646 3646 3646 3646 3646
Water content (g) 8.86 9.78 10.41 10.86 11.51
Weight of soil in mold (g) 2046 2095 2129 2158 2148
Wet density (g/cm?®) 1.43 1.46 1.48 1.50 1.50
Dry density (g/cm?) 1.31 1.33 1.34 1.36 1.34

M1579% 4.35 Yaya Compaction Y8UMaBY 30% HaufuAugNss 70% AN 2
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U 4.19 n3m Compaction Ya4La1a08 30% HANAUAUGNTY 70% AN 2

%WﬂﬂiﬂWlﬁﬁﬁ Optimum Moisture Content = 11.1%, Dry Density = 1.355 g/cm?
fohu  Aade Optimum Moisture Content vesvidesmss = (10.7+11.1)/2 = 10.9%
Aade Dry Density = (1.367+1.355)/2 = 1.361 g/cm’
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sU7 4.20 n57 Compaction vesithasenanfiugnsslunsaznsdl
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4.4 wan15NAEauAT California Bearing Ratio(CBR)

4.4.1 wan1snagdauni CBR maaﬁugn%’e

4.4.1.1 wan1snagaunmi CBR %aeaugﬂ%’a

Type of test : Modified

Surcharge Weight :

8.566 kg

Water Content Data

Condition Before Soaking After Soaking
Condition No. 1 2 3 1 2 3
Weight of wet soil + Container (g) | 96.55 | 116.53 | 121.97 | 4588 | 5027 | 5534
Weight of dry soil + Container (¢) | 88.017 | 107.43 | 111.53 | 3971 | 4449 | 4986
Weight of Container (g) 10.7 18 15567 | 307 | 423 | 478
Weight of Water (g) 8.533 | 9.099 | 10441 | 617 | 578 | 548
Weight of Dry soil (g) 77.317 | 89.433 | 95.965 | 3664 | 4026 | 4508
Water Content (%) 11.04 | 10.17 | 10.88 | 16.84 | 14.36 | 12.16
399 4.36 {Jjayjamm%wu@qmimaau CBR 203AUgN3
Compaction Data
Condition Before Soaking After Soaking
Mold No. 1 2 3 1 2 3
Number of Blows per Layer (g) 12 25 56 12 25 56
Height of Mold (cm) 10.68 | 11.5 | 11.63 | 10.68 | 11.5 | 11.63
Diameter of Mold (cm) 1526 | 1522 | 152 | 1526 | 1522 | 152
Area of Mold (cm?) 183 | 182 | 181 | 183 | 182 | 181
Volume of Mold (cm?) 1952 | 2091 | 2109 | 1952 | 2091 | 2109
Weight of Mold + Compacted Soil () | 11371 | 12066 | 12132 | 11659 | 12256 | 12256
Weight of Mold (g) 7291 | 7610 | 7350 | 7291 | 7610 | 7350
Wet Density (g/cm?) 209 | 243 | 227 | 224 | 222 | 233
Dry Density (g/cm?®) 1.88 | 193 | 204 | 191 | 194 | 207

M13199 4.37 vada Compaction 983N1InAgay CBR GEJENaUQﬂ%I\‘J
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Swell Data
Mold No. 1 3
Date Time | Elapsed Time (hr) owell owell owell
(mm) | (%) | (mm) | (%) | (mm) | (%)
19/3/2564 | 14.00 0 20.6 0 | 34.21 0 0.991 0
23/3/2564 | 14.00 96 2252 | 1.80 | 36.78 | 2.23 | 1.7018 | 0.67
3971 4.38 ANINBIFABINTVIAFDY CBR YasAugN3s
Penetration Data
Mold No. 1 2 3
Penetration | Load | Load | Stress | Load | Load | Stress | Load | Load | Stress
(in) (lbs) (kg) (ksc) | (lbs) (kg) (ksc) | (lbs) (kg) (ksc)
0.000 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00
0.025 11.24 | 5.10 0.26 3597 | 16.33 0.84 |114.65| 52.05 2.69
0.050 1547 | 7.02 0.36 51.71 | 23.48 1.21 | 191.09 | 86.75 4.48
0.075 17.99 8.17 0.42 62.95 | 28.58 1.48 | 269.77 | 122.48 | 6.33
0.100 2248 | 10.21 0.53 7194 | 32.66 1.69 | 348.45 | 158.20 | 8.17
0.150 2698 | 12.25 0.63 85.43 | 38.79 2.00 | 490.08 | 222.50 | 11.50
0.200 31.47 | 14.29 0.74 98.91 | 4491 232 | 618.22 | 280.67 | 14.50
0.250 3597 | 16.33 0.84 | 110.16 | 50.01 2.58 | 728.38 | 330.68 | 17.09
0.300 38.22 | 17.35 0.90 | 121.40| 55.12 2.85 | 825.05|374.57 | 19.35
0.400 4496 | 20.41 1.05 | 143.88 | 65.32 3.37 | 993.65|451.12 | 23.31
0.500 49.46 | 22.45 1.16 | 159.61 | 72.46 3.74 | 1146.5 | 520.52 | 26.89

AN519% 4.39 AviaInIsnana@au CBR maqaugﬂ%’ﬂ
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Result of Test Data

Compaction Method : Modified

Hammer Weight : 4.54 kg

Height of Drop : 45.72 cm

Number of Layer : 5

%CBR at 95% of max dry

Maximum Density(g/cm?) : 2.07 5.21
density =
Mold No. 1 2 3
Number of blows per Layer 12 25 56
CBR at 0.1 in Penetration (%) 0.624 1.972 7.86
CBR at 0.2 in Penetration (%) 0.728 2.306 14.44
Dry Density (g/cm3) 1.91 1.94 2.07
Water Content (%) 16.84 14.36 12.16
Percent Swell (%) 1.80 2.23 0.67
Percent Absorbed (%) 0.03 0.01 0.03

157991 4.40 AIWNANIIVAEDY CBR Yassiugnia

AIUSUNUSILNII9 Penetration(inch) uag Resistance of Penetration(ksc)
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Resistant Load(ksc)
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5.00

JUT 4.21 nsmHANSNANA@OU CBR Y8eAuania

y'= -64.185x% + 85.052x

® R2 =10.9983
y = -5.4938x% + 4.9352x
R? = 0.9442
@ttt @i " YEITTRITTRITR: @
.o '. ..... '. ............. ‘ .............. ’

Penetration(Inches)

@ fanduaz 12 ASe
@ ManTuaz 25 A9

AONIUAZ 56 AT

y = -17.086x% + 15.575x

R? = 0.9259
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ANUAUNUSILN19AT %CBR BazANUNUILUULIAI(g/cm3)
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SUTI 4.22 N7 %CBR waafugn3s
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0 2.02

y = 88.282x - 168.72

R? = 0.9964
@ at 0.2
@ at0.1
2.10

’ﬂ']ﬂf}\laﬂ'ﬁﬂ/l@a@Qﬁ]ﬂﬂﬂﬂﬁ@]@ﬂﬁﬂﬁ?ﬂﬁ]&ﬁﬂdﬁ %CBR 91 0.2 117 41n31 %CBR 71 0.1

7 PatusI899UNaN 0.2 92 azlain

%CBR 71 95% VBIAINMUILUUTKIZIER = 88.282(0.95%2.07) - 168.72 = 5.21%

4.4.2 nan1snAgauAl CBR vaddnaay

4.4.2.1 Han1VAEaUA1 CBR YauLiNade (nsevieduaz 56 A39)

Type of test :

Modified

Surcharge Weight :

8.566 kg

Water Content Data

Condition Before Soaking After Soaking
Condition No. 1 2 3 1 2 3
Weight of wet soil + Container (g) | 57.536 | 75.509 | 61.73 | 113.336 | 106.215 | 87.569
Weight of dry soil + Container (g) | 52.25 | 68.033 | 56.09 | 99.278 | 93.662 | 77.616
Weight of Container (g) 14.49 | 1552 | 1496 | 14.55 14.83 | 14.16
Weight of Water (g) 5286 | 7476 | 5.64 | 14.058 | 12553 | 9.953
Weight of Dry soil (g) 37.76 | 52.513 | 41.13 | 84.728 | 78.832 | 63.456
Water Content (%) 14.00 | 14.24 | 13.71| 16.59 15.92 | 15.68

M15797 4.41 YYaAUTUYBINITNAOU CBR YouiNaey (nsevjatiuay 56 ATY)
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Compaction Data

Condition Before Soaking After Soaking
Mold No. 1 2 3 1 2 3
Number of Blows per Layer (g) 56 56 56 56 56 56
Height of Mold (cm) 10.68 | 11.5 | 11.19 | 10.68 | 115 | 11.19
Diameter of Mold (cm) 15.26 | 1522 | 15.16 | 1526 | 15.22 | 15.16
Area of Mold (cm?) 182.80 | 181.84 | 180.41 | 182.80 | 181.84 | 180.41
Volume of Mold (cm?) 1952.3 | 2091.2 | 2018.8 | 1952.3 | 2091.2 | 2018.8
Weight of Mold + Compacted Soil (g) | 11606 | 11931 | 11523 | 11743 | 12079 | 11616
Weight of Mold (¢) 7291 | 7610 | 7179 | 7291 | 7610 | 7179
Wet Density (g/cm?) 221 | 207 | 215 | 228 | 214 | 220
Dry Density (g/cm?) 1.94 1.81 1.89 1.96 1.84 1.90

M1579% 4.42 voya Compaction ¥8IN151AARY CBR YBMARY (NSeV9UaL 56 ASY)

Swell Data
Mold No. 1 2 3
Swell Swell Swell
Date Time | Elapsed Time(hr)
(mm) | (%) | (mm) | (%) | (mm) | (%)
15/2/2564 | 12.00 0 28.43 0 20.08 0 19.52 0
19/2/2564 | 12.00 96 28.64 [ 0.20 | 20.28 | 0.17 | 19.97 | 0.30

M13199 4.43 AINITNBIRIVBINISNAFBU CBR vVauiNaee (NSeiatuay 56 ASI)
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Penetration Data

Mold No. 1 2 3
Penetration | Load Load | Stress | Load Load | Stress | Load Load | Stress
(in) (lbs) (kg) (ksc) (lbs) (ke) (ksc) (lbs) (kg) (ksc)
0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.025 344.76 | 156.38 | 8.08 | 719.39 | 326.31 | 16.86 | 899.24 | 407.89 | 21.07
0.050 1074.58 | 487.42 | 25.18 | 1416.29 | 642.42 | 33.19 | 1845.68 | 837.19 | 43.25
0.075 1731.02 | 785.18 | 40.57 | 1951.33 | 885.11 | 45.73 | 2650.49 | 1202.24 | 62.12
0.100 2241.33 1 1016.65 | 52.53 | 2347.00 | 1064.58 | 55.00 | 3250.73 | 1474.51 | 76.18
0.150 3003.43 | 1362.33 | 70.39 | 3034.91 | 1376.61 | 71.12 | 4266.86 | 1935.42 | 100.00
0.200 3574.44 | 1621.34 | 83.77 | 3659.88 | 1660.09 | 85.77 | 5181.83 | 2350.44 | 121.44
0.250 4122.97 | 1870.15 | 96.62 | 4278.10 | 1940.51 | 100.26 | 6108.04 | 2770.56 | 143.14
0.300 4597.32 | 2085.31 | 107.74 | 4828.88 | 2190.34 | 113.17 | 6951.07 | 3152.95 | 162.90
0.400 5402.13 | 2450.36 | 126.60 | 5721.36 | 2595.17 | 134.08 | 8304.41 | 3766.82 | 194.62
0.500 5977.64 | 2711.41 | 140.09 | 6375.56 | 2891.91 | 149.41 | 9066.51 | 4112.50 | 212.48

M13199 4.44 AMAININANAGDU CBR Yaa1aeY (NS¥vetuay 56 ASY)




Result of Test Data

Compaction Method : Modifie

d

Hammer Weight : 4.54 kg

Height of Drop : 45.72 cm

Number of Layer : 5

Maximum Density(g/cm?®) : 1.96

Mold No. 1 2 3 AVERAGE
Number of blows per Layer 56 56 56 56
CBR at 0.1 in Penetration (%) 66.80 69.96 98.78 78.52
CBR at 0.2 in Penetration (%) 79.80 83.76 118.65 94.07
Dry Density (g/cm?®) 1.96 1.84 1.90 1.90
Water Content (%) 16.59 15.92 15.68 16.07
Percent Swell (%) 0.20 0.17 0.30 0.22
Percent Absorbed (%) 2.59 1.69 1.97 2.08

M13299 4.45 AMaN1IAEeY CBR Yasinasy (Nseviatuas 56 ASY)

ANEUNUT 521319 Penetration(inch) Wag Resistance of Penetration(ksc)

250.00

200.00

150.00

100.00

Resistant Load(ksc)

50.00 [
X5

0.00 ‘

0.000 0.100 0.200

0.300

y = -489.06x> + 518.58x

Penetration(Inches)

0.400

y = -688.63x> + 763.35x
R? = 0.9952

y = -502.07x% + 542.1x

R? = 0.9946
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JU 4.23 nsmkan1snanagey CBR vouinase (nsevjatuay 56 A)



4.4.2.2 uaMsNAFAUA1 CBR Vauinaay (nseijatuas 12,25 AS9)

Water Content Data

Condition Before Soaking After Soaking
Condition No. 5 6 5 6
Weight of wet soil + Container (g) 79.006 | 93.075 | 4030 4440
Weight of dry soil + Container (g) 69.638 | 81.964 | 3188 3639
Weight of Container (g) 14.79 14.49 498 495
Weight of Water (g) 9368 | 11.111 | 842 801
Weight of Dry soil (g) 54.848 | 67.474 | 2690 | 3144
Water Content (%) 17.08 16.47 | 31.30 | 25.48

M159% 4.46 YLARIIUYUTVBINIINAGOU CBR vauinasy (nsevjatuay 12,25 AT9)

Compaction Data

Condition Before Soaking After Soaking
Mold No. 5 6 5 6
Number of Blows per Layer (g) 12 25 12 25
Height of Mold (cm) 11.62 11.7 11.62 11.7
Diameter of Mold (cm) 15.27 15.25 15.27 15.25
Area of Mold (cm?) 183.04 | 18256 | 183.04 | 18256
Volume of Mold (cm?) 2126.93 | 213597 | 2126.93 | 2135.97
Weight of Mold + Compacted Soil (¢) 10832 10829 11281 11124
Weight of Mold (g) 7450 7094 7450 7094
Wet Density (g/cm?) 1.59 1.75 1.80 1.89
Dry Density (g/cm?) 1.36 1.50 1.37 1.50

1597 4.47 Yoya Compaction YaIMINAaay CBR vadinaey (NSe)etuay 12,25 ASY)
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Swell Data

Mold No. 5 6
Swell Swell
Date Time | Elapsed Time(hr)
(mm) (%) (mm) (%)
19/3/2564 | 14.00 0 38.14 0 18.93 0
23/3/2564 | 14.00 96 38.40 0.22 19.25 0.27

M131991 4.48 AINTSNBIAIVDINIINAFBU CBR 10301808 (NIeViatuay 12,25 A3Y)

Penetration Data

Mold No. 5 6
Penetration Load Load Stress Load Load Stress
(in) (lbs) (ke) (ksc) (lbs) (ke) (ksc)
0.000 0.00 0.00 0.00 0.00 0.00 0.00
0.025 38.22 17.34 0.90 107.91 48.95 2.53
0.050 40.46 18.35 0.95 173.10 78.52 4.06
0.075 42.71 19.37 1.00 200.08 90.75 4.69
0.100 44.96 20.39 1.05 211.32 95.85 4.95
0.150 55.23 25.05 1.29 204.58 92.80 4.79
0.200 77.86 35.32 1.82 218.07 98.91 511
0.250 90.45 41.03 2.12 240.55 109.11 5.64
0.300 103.41 46.91 2.42 263.03 119.31 6.16
0.400 105.65 47.92 2.48 314.73 142.76 7.38
0.500 112.40 50.98 2.63 364.19 165.19 8.53

M15190 4.49 AmINsNANAEaY CBR Yadinase (nTeyetuay 12,25 ASY)




Result of Test Data

Compaction Method : Modified

Hammer Weight : 4.54 kg

Height of Drop : 45.72 cm

Number of Layer : 5

%CBR at 95% of max dry

Maximum Density(g/cm?®) : 1.90 73.44
density =
Mold No. 5 6 7
Number of blows per Layer 12 25 56
CBR at 0.1 in Penetration (%) 1.536 4.815 78.52
CBR at 0.2 in Penetration (%) 1777 5.530 94.06
Dry Density (g/cm?) 1.37 1.50 1.90
Water Content (%) 31.30 25.48 16.07
Percent Swell (%) 0.22 0.27 0.22
Percent Absorbed (%) 14.22 9.01 2.08

13999 4.50 AHaNITIAERY CBR Yaunay (NSeviatiuay 12,2556 ASY)

ANIUAUNUS 52119 Penetration(inch) Lax Resistance of Penetration(ksc)
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ANUEUNUSTENI19AT %CBR BATAUNUIMUULAI(g/cm3)
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SUT 4.25 n31 %CBR waainagy (nsevjsduay 12,25,56 A)

ﬁmwamimaaqmﬂmimaﬂﬁammmﬁu'jﬂ %CBR 91 0.2 47 11nn731 %CBR 91 0.1

7 MausgaunNan 0.2 197 aglean

%CBR 7 95% VDIANUNUIUUUUAEIER = 185.96(0.95%1.9) - 262.22 = 73.44%



4.4.3 nan15nAgauA1 CBR vauinaay 10% Wanaugnss 90%

4.4.3.1 wan1svagaUA1 CBR Yaainasy 10% aufugnis 90%

(ns2VlaTuaz 56 AT9)

Type of test : Modified Surcharge Weight : 8.566 kg

Water Content Data

Condition Before Soaking After Soaking
Condition No. 1 2 3 1 2 3
Weight of wet soil + Container (g) 89.857 [ 109.2 | 112.61 | 5286 | 5276 | 5193
Weight of dry soil + Container (g) 82.348 [ 99.53 | 103.63 | 4787 | 4772 | 4695
Weight of Container (g) 15.61 | 14.74 | 1397 | 524 | 495 | 487
Weight of Water (¢) 7.509 [ 9.672| 898 | 499 | 504 | 498
Weight of Dry soil (g) 66.738 | 84.79 | 89.657 | 4263 | 4277 | 4208
Water Content (%) 11.25 [ 11.41] 10.02 | 11.71 | 11.78 | 11.83

M1519% 4.51 YBYAAUTUYBINTNADU CBR VBui1aee 10%

(%
Y o

HENAUGNII 90% (NT89)3TUaY 56 ATY)

1

Compaction Data

Condition Before Soaking After Soaking
Mold No. 1 2 3 1 2 3
Number of Blows per Layer (g) 56 56 56 56 56 56
Height of Mold (cm) 10.68 | 115 | 11.19 | 1068 | 115 | 11.19
Diameter of Mold (cm) 15.26 | 1522 | 15.16 | 1526 | 15.22 | 15.16
Area of Mold (cm?) 182.80 | 181.84 | 180.41 | 182.80 | 181.84 | 180.41
Volume of Mold (cm?) 1952.3 | 2091.2 | 2018.8 | 1952.3 | 2091.2 | 2018.8
Weight of Mold + Compacted Soil (¢) | 12021 | 12367 | 11896 | 12077 | 12418 | 11940
Weight of Mold (g) 7291 7610 7179 7291 7610 7179
Wet Density (g/cm?) 242 | 227 | 234 | 245 | 230 | 236
Dry Density (g/cm?) 218 | 204 | 212 | 219 | 206 | 211

157199 4.52 vaya Compaction ¥8IN15vAaay CBR vadn1aey 10%

HENAUGN3I 90% (nsevjatuay 56 ATY)
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Swell Data
Mold No. 2 3
Swell Swell Swell
Date Time | Elapsed Time(hr)
(mm) | (%) | (mm)| (%) [ (mm)| (%)
12/3/2564 | 14.25 0 2009| O |2147| O |2976| O
16/3/2564 | 14.25 96 20.20 | 0.10 | 21.83| 0.31 | 30.60 | 0.55
AN9799 4.53 AN1sNesFAreINIsNAdey CBR veudnasy 10%
NELAUANTI 90% (ﬂizﬁﬂ%ﬂﬁ% 56 %)
Penetration Data
Mold No. 1 2 3

Load | Load | Stress | Load | Load | Stress | Load | Load | Stress
Penetration (in) | (lbs) (ke) (ksc) (Ibs) (kg) (ksc) | (lbs) (ke) (ksc)
0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.025 65.20 | 29.57 | 153 | 6519 | 29.57 | 153 | 5395 | 2447 | 1.26
0.050 132.64 | 60.16 | 3.11 | 128.14 | 58.12 | 3.00 | 103.41 | 4691 | 242
0.075 193.34 | 87.70 | 4.53 | 19558 | 88.71 | 4.58 | 148.37 | 67.30 | 3.48
0.100 251.79 | 114.21 | 590 | 260.78 | 118.29 | 6.11 | 19558 | 88.71 | 4.58
0.150 355.20 | 161.12 | 8.32 | 366.44 | 166.21 | 859 | 28550 | 129.50 | 6.69
0.200 449.62 | 203.94 | 10.54 | 454.11 | 205.98 | 10.64 | 366.43 | 166.21 | 8.59
0.250 537.29 | 24371 | 12.59 | 532.79 | 241.67 | 12.49 | 438.37 | 198.84 | 10.27
0.300 620.47 | 281.44 | 1454 | 604.73 | 274.30 | 14.17 | 501.32 | 227.39 | 11.75
0.400 773.34 | 350.78 | 18.12 | 737.37 | 334.47 | 17.28 | 606.98 | 275.32 | 14.22
0.500 984.65 | 446.63 | 23.08 | 856.52 | 388.51 | 20.07 | 701.40 | 318.15 | 16.44

AN519% 4.54 AaINISNANAEaU CBR 890188 10%

HENAUGNT 90% (nsevjatuay 56 ATY)



Result of Test Data

Compaction Method : Modified

Hammer Weight : 4.54 kg Height of Drop : 45.72 cm Number of Layer : 5

Maximum Density (g/cm?) : 2.19

Mold No. 1 2 3 AVERAGE
Number of blows per Layer 56 56 56 56
CBR at 0.1 in Penetration (%) 7.753 8.148 6.531 7.48
CBR at 0.2 in Penetration (%) 14.825 15.034 12.121 13.99
Dry Density (g/cm?®) 2.19 2.06 2.11 2.12
Water Content (%) 11.71 11.78 11.83 11.77
Percent Swell (%) 0.10 0.31 0.55 0.32
Percent Absorbed (%) 0.45 0.38 1.82 0.88

M15799 4.55 AMWANITVAEEU CBR ¥841071808 10% HauAugnss 90% (nsevjatuas 56 A39)

AU UNUI 52U I8 Penetration(inch) Wag Resistance of Penetration(ksc)
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SUN 4.26 nsmHANSNANAZOU CBR Lnaay 10% Kauaugnsa 90% (nsey)etuay 56 ATI)




4.4.3.2 nan1svagaUA1 CBR Yaainasy 10% waufugnis 90%

(nseviatuaz 12,25 AS9)

Water Content Data

Condition Before Soaking After Soaking

Condition No. 3 4 3 4

Weight of wet soil + Container (¢) 109.164 | 130.326 | 4862 5200
Weight of dry soil + Container (g) 99.453 | 117.435 | 4272 4657
Weight of Container (g) 15.43 12.72 436 554
Weight of Water (g) 9.711 | 12891 | 590 543
Weight of Dry soil (g) 84.023 | 104.715| 3836 4103
Water Content (%) 11.56 12.31 15.38 13.23

MINN 4.56 VOUAAINTULBINISVAADU CBR YouiNasy 10%

HAUAUgNSY 90% (Nsevatiuae 12,25 ATI)

Compaction Data

Condition Before Soaking After Soaking
Mold No. 3 4 3 4
Number of Blows per Layer (g) 12 25 12 25
Height of Mold (cm) 11.19 11.7 11.19 11.7
Diameter of Mold (cm) 15.16 15.29 15.16 15.29
Area of Mold (cm?) 180.41 183.52 | 180.41 183.52
Volume of Mold (cm?) 2018.82 | 2147.19 | 2018.82 | 2147.19
Weight of Mold + Compacted Soil (g) 11511 12103 | 11711 12218
Weight of Mold (g) 7179 7532 | 7179 7532
Wet Density (g/cm?) 2.15 2.13 2.24 2.18
Dry Density (g/cm?) 1.92 1.90 1.95 1.93

M1574% 4.57 voya Compaction ¥8In1sNAaaY CBR vailinasy 10%

HALAUNTI 90% (Nsevjatiuay 12,25 ATY)
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Swell Data
Mold No. 3 4
Swell Swell
Date Time Elapsed Time(hr)
(mm) | (%) | (mm) | (%)
19/3/2564 14.25 0 22.83 0 28.65 0
23/3/2564 14.25 96 2423 | 1.25 | 2987 | 1.04

A7 4.58 AINNSNBIRIVBINITAdBU CBR Uadnasy 10%

HALAUANSI 90% (Nsevjatiuag 12,56 ATI)

Penetration Data
Mold No. 3 4
Penetration Load Load Stress Load Load Stress
(in) (lbs) (kg) (ksc) (lbs) (kg) (ksc)

0.000 0.00 0.00 0.00 0.00 0.00 0.00
0.025 40.47 18.36 0.95 78.68 35.69 1.84
0.050 67.44 30.59 1.58 155.11 70.36 3.64
0.075 87.68 39.77 2.05 209.07 94.83 4.90
0.100 101.16 45.89 2.37 256.28 116.25 6.01
0.150 125.89 57.10 2.95 332.71 150.91 7.80
0.200 146.13 66.28 3.42 391.16 177.43 9.17
0.250 164.11 74.44 3.85 438.37 198.84 10.27
0.300 177.60 80.56 4.16 483.33 219.23 11.33
0.400 206.82 93.81 4.85 559.77 25391 13.12
0.500 231.55 105.03 5.43 631.71 286.54 14.80

AN5199 4.59 AaINISNANAEU CBR Ua901a08 10%

HALAWANSY 90% (nsevjatiuay 12,25 ATY)



Result of Test Data

Compaction Method : Modified

Hammer Weight : 4.54 kg Height of Drop : 45.72 cm Number of Layer : 5
Maximum Density(g/cm?) : 2.12 | %CBR at 95% of max dry
density = HA0

Mold No. 3 a4 5
Number of blows per Layer 12 25 56
CBR at 0.1 in Penetration (%) 2.855 7.427 7.48
CBR at 0.2 in Penetration (%) 5.010 13.149 13.99
Dry Density (g/cm?) 1.95 1.93 2.12
Water Content (%) 15.38 13.23 11.77
Percent Swell (%) =33 1.04 0.32
Percent Absorbed (%) 3.82 0.92 0.88

AN5199 4.60 AHANISVIAdRU CBR 18401888 10%

HANAUGNTY 90% (NTevietuay 12,2556 AT9)

ANUFUNUT 521319 Penetration(inch) wag Resistance of Penetration(ksc)
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U7l 4.27 nswiianisnavagou CBR Liaoe 10%

HANAWANTY 90% (nsvvietuas 12,25 ASY)
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y-= 23.265x - 35.759

R2 = 0.2489
@ at 0.2
@ at 0.1
2.15

SUTl 4.28 N3 %CBR wouinass 10% wanfuRuans 90% (n3evisduay 12,2556 )

ﬁmwami‘mﬁaaqmﬂmimaﬂﬁammmﬁu'jﬂ %CBR 91 0.2 47 11nn731 %CBR 91 0.1

T felusenunail 0.2 T2 axléi
%CBR 71 95% UYDIAUMUUUIEER = 23.265(0.95%2.12) ~ 35.759 = 11.10%



4.4.4 nan15nAgaUA1 CBR Vaui1aae 20% WaNAUgnIs 80%

71

Type of test : Modified Surcharge Weight : 8.566 kg

Water Content Data

Condition Before Soaking After Soaking

Condition No. 1 2 3 1 2 3

Weight of wet soil + Container (g) | 124.363 | 107.321 | 110.108 | 4715 | 5151 | 5210

Weight of dry soil + Container (¢) | 113.202 | 97.82 | 101.168 | 4085 | 4586 | 4708

Weight of Container (g) 18 10.7 1543 | 307 | 423 | 436

Weight of Water (g) 11.161 | 9.501 8.94 630 | 565 | 502

Weight of Dry soil (g) 95.202 87.12 85.738 | 3778 | 4163 | 4272

Water Content (%) 11.72 10.91 10.43 | 16.68 | 13.57 | 11.75

M597 4.61 szua;gamm%maﬂmimaau CBR v8a1a88 20% Hauusiugnis 80%

Compaction Data
Condition Before Soaking After Soaking
Mold No. 1 2 3 1 2 3
Number of Blows per Layer (g) 12 25 56 12 25 56
Height of Mold (cm) 10.68 11.5 11.19 10.68 11.5 11.19
Diameter of Mold (cm) 1526 | 1522 | 1516 | 1526 | 1522 | 15.16
Area of Mold (cm?) 182.80 | 181.84 | 180.41 | 182.80 | 181.84 | 180.41
Volume of Mold (cm?) 1952.3 | 2091.2 | 2018.8 | 1952.3 | 2091.2 | 2018.8
Weight of Mold + Compacted Soil (g) | 11541 | 12247 | 11929 | 11785 | 12367 | 11979
Weight of Mold (g) 7291 7610 7179 7291 7610 7179
Wet Density (g/cm?) 2.18 2.22 2.35 2.30 2.27 2.38
Dry Density (g/cm?) 1.95 2.00 2.13 1.97 2.00 2.13

135799 4.62 veya Compaction Y8ININAGRYU CBR Yauinaey 20% Hauiuaugnis 80%



Swell Data

Mold No. 1 2 3

Swell Swell Swell

Date Time | Elapsed Time(hr)
(mm) | (%) | (mm) | (%) | (mm) | (%)

25/3/2564 | 15.00 0 21241 0 [3623| O 20.8 0

29/3/2564 | 15.00 96 2346 | 2.08 | 38.11 | 1.63 | 22.63 | 1.21

M1597 4.63 MINTNBINIVBINITNAFRU CBR V8tasY 20% Nauiuiugnis 80%

72

Penetration Data

Mold No. 1 2 3
Penetration | Load Load | Stress | Load Load | Stress Load Load | Stress
(in) (lbs) (kg) | (ksc) | (lbs) (kg) | (ksc) | (lbs) (kg) (ksc)

0.000 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00

0.025 65.19 | 29.57 | 153 | 206.82 | 93.81 | 4.85 | 231.56 | 105.03 | 543

0.050 107.91| 48.95 | 253 | 39566 | 179.47 | 9.27 | 553.03 | 250.85 | 12.96

0.075 134.88 | 61.18 | 3.16 | 51256 | 232.49| 12.01 | 876.75 | 397.69 | 20.55

0.100 150.62 | 68.32 | 3.53 | 586.75 | 266.15 | 13.75 | 1162.26 | 527.19 | 27.24

0.150 179.85| 81.58 | 4.21 | 69241 |314.07 | 16.23 | 1578.16 | 715.84 | 36.98

0.200 206.82 | 93.81 | 4.85 | 77559 |351.80| 18.18 | 1881.65 | 853.50 | 44.10

0.250 227.06 | 102.99 | 532 | 843.03 | 382.39 | 19.76 | 2119.94 | 961.59 | 49.68

0.300 245.04 | 111.15| 5.74 | 901.48 | 408.90 | 21.13 | 2320.02 | 1052.34 | 54.37

0.400 281.01 | 12746 | 6.59 | 1011.64 | 458.87 | 23.71 | 2659.48 | 1206.32 | 62.33

0.500 31248 | 14174 | 7.32 | 1115.05 | 505.78 | 26.13 | 2951.73 | 1338.88 | 69.18

P39 4.64 AMRINITNANAFDU CBR 103101808 20% WauAUAUan3a 80%



Result of Test Data

Compaction Method : Modified

Hammer Weight : 4.54 kg

Height of Drop : 45.72 cm

Number of Layer : 5

%CBR at 95% of max dry

Maximum Density(g/cm?) : 2.13 20.03
density =
Mold No. 1 2 3
Number of blows per Layer 12 25 56
CBR at 0.1 in Penetration (%) 2.897 10.962 24.487
CBR at 0.2 in Penetration (%) 5.023 18.837 43.427
Dry Density (g/cm?) 1.97 2.00 2.13
Water Content (%) 16.68 13.57 11.75
Percent Swell (%) 2.08 1.63 1.21
Percent Absorbed (%) 4.95 2.67 1.32

M15297 4.65 ANANT1IVIAFBU CBR Uadkinaay 20% HauiuAugnss 80%

ANUFUNUS 529 Penetration(inch) wag Resistance of Penetration(ksc)
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JUT 4.29 nsminan1snanadey CBR tnasy 20% wauiuiugnis 80%
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ANUFUNUSIENI19AT Y%CBR aZANUNUIBUULIAL(g/cm3)
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%CBR 71 95% VYDIAUMUUULAER = 233.32(0.95%2.13) ~ 452.25 = 20.03%



4.4.5 nan15nagauA1 CBR vaui1aay 30% Wanaugnis 70%

Type of test : Modified Surcharge Weight : 8.566 kg

Water Content Data

Condition Before Soaking After Soaking

Condition No. 4 5 6 4 5 6

Weight of wet soil + Container (g) | 118.581 | 95.677 | 122.026 | 4812 | 5112 | 5266

Weight of dry soil + Container (¢) | 107.923 | 89.399 | 111.53 | 4149 | 4538 | 4751

Weight of Container (g) 1272 | 1479 | 14.49 | 487 | 608 | 547

Weight of Water (g) 10.658 | 6.278 | 10.496 | 663 | 574 | 515

Weight of Dry soil (g) 95.203 | 74.609 | 97.04 | 3662 | 3930 | 4204

Water Content (%) 11.20 8.41 10.82 | 18.10 | 14.61 | 12.25

P340 4.66 %@;ﬂaﬂfms‘gwummimaau CBR ¥83111888 30% Hauiuaugnis 70%

Compaction Data
Condition Before Soaking After Soaking
Mold No. 4 5 6 4 5 6
Number of Blows per Layer (g) 12 25 56 12 25 56
Height of Mold (cm) 11.7 11.62 11.7 11.7 11.62 11.7
Diameter of Mold (cm) 1529 | 1527 | 1525 | 1529 | 1527 | 1525
Area of Mold (cm?) 183.52 | 183.04 | 182.56 | 183.52 | 183.04 | 182.56
Volume of Mold (cm?) 2147.2 | 2127.0 | 2136.0 | 2147.2 | 2127.0 | 2136.0
Weight of Mold + Compacted Soil (g) | 11689 | 11873 | 11785 | 11978 | 12025 | 11849
Weight of Mold (g) 7532 7450 7094 7532 7450 7094
Wet Density (g/cm?) 1.94 | 208 | 220 | 207 | 215 | 2.23
Dry Density (g/cm?) 174 | 192 | 198 | 175 | 1.88 | 1.98

M35 4.67 veya Compaction ¥89N15nAGRYU CBR Y0ui188Y 30% HaufiuAugnis 70%
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Swell Data
Mold No. 1 2 3
Swell Swell Swell
Date Time | Elapsed Time(hr)
(mm) | (%) | (mm) | (%) | (mm) | (%)
25/3/2564 | 15.00 0 30211 O (3951 O |2464| O
29/3/2564 | 15.00 96 3201|154 (4136 1.59| 2638 | 1.14

M1547 4.68 AINITNBIIVBINTTNAGRU CBR VBM1a8Y 30% Hauiuaugnis 70%

Penetration Data
Mold No. 1 2 3
Penetration | Load | Load | Stress | Load Load | Stress | Load Load | Stress
(in) (lbs) (kg) | (ksc) (lbs) (kg) | (kso) (lbs) (kg) (ksc)
0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.025 78.69 | 35.69 | 1.84 | 24954 | 113.19 | 585 | 25853 | 117.27 | 6.06
0.050 141.63 | 64.24 | 3.32 | 584.50 | 265.12 | 13.70 | 825.05 | 374.24 | 19.34
0.075 175351 7954 | 411 | 78234 | 354.86 | 18.33 | 1398.31 | 634.26 | 32.77
0.100 197.83 | 89.73 | 4.64 | 892.49 |404.83 [ 20.92 | 1877.15| 851.46 | 43.99
0.150 227.06 | 102.99 | 5.32 | 1045.39 | 474.18 | 24.50 | 2567.31 | 1164.51 | 60.17
0.200 256.28 | 116.25 | 6.01 | 1164.51 | 528.21 | 27.29 | 3016.93 | 1368.46 | 70.70
0.250 281.01 | 127.46 | 6.59 | 1279.16 | 580.22 | 29.98 | 3320.42 | 1506.12 | 77.82
0.300 303.49 | 137.66 | 7.11 | 1396.06 | 633.24 | 32.72 | 3509.26 | 1591.77 | 82.24
0.400 339.46 | 15398 | 7.96 | 1614.12 | 732.15| 37.83 | 3871.20 | 1755.95| 90.72
0.500 375.43 | 170.29 | 8.80 | 1796.22 | 814.75 | 42.10 | 4370.27 | 1982.32 | 102.42

M1597 4.69 AMAININANAGBU CBR YadLinany 30% HauiuAugnss 70%



Result of Test Data

Compaction Method : Modified

Hammer Weight : 4.54 kg Height of Drop : 45.72 cm Number of Layer : 5
%CBR at 95% of max dry
Maximum Density(g/cm?®) : 1.98 37.76
density =
Mold No. 4 5 6
Number of blows per Layer 12 25 56
CBR at 0.1 in Penetration (%) 3.671 16.429 38.897
CBR at 0.2 in Penetration (%) 6.311 28.546 68.067
Dry Density (g/cm?) 1.75 1.88 1.98
Water Content (%) 18.10 14.61 12.25
Percent Swell (%) 1.54 1.59 1.14
Percent Absorbed (%) 6.91 6.19 1.43

157 4.70 MNaN1VA#eU CBR Ya4l071a08 30% HauiuAuanss 70%
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ANUFUNUSIENI19AT Y%CBR aZANUNUIBUULIAL(g/cm3)
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4.5. a3UNan1INnaeg

4.5.1 Atterberg’s Limit

Condition L.L. (%) P.L. (%) P.l. (%)

Fly Ashes 100% - 22.58 -
Lateritic 100% a4.57 24.66 19.91
Fly Ashes 10% + Lateritic 90% 31.25 17.79 13.46
Fly Ashes 20% + Lateritic 80% 33.09 18.67 14.41
Fly Ashes 30% + Lateritic 70% 31.21 18.80 12.40

M13799 4.71 NaN15NAGaY Atterberg’s Limit vaanniouly

FINHANITNNABINUIIAIANG VoINITRAA1aegAUAugn T luusaznIallaisneiu

o & o 9 ~ v a v 1A v {
HINEOIUU a@ﬁauﬂ]@ﬂﬂr}aaﬂwwamﬂUﬂu@)ﬂiﬂluNNa@@ﬂr} L.L,P.L. taga1 Pl

4.5.2 Compaction

Condition Optimum Water Content (%) | Dry Density (g/cm?)
Fly Ashes 100% 15.0 1.192
Lateritic 100% 9.8 1.431
Fly Ashes 10% + Lateritic 90% 10.5 1.360
Fly Ashes 20% + Lateritic 80% 10.7 1.359
Fly Ashes 30% + Lateritic 70% 10.9 1.361

MITNI 4.72 HANITNAADS Compaction %aﬂﬁqﬂﬁa‘lﬂm

INHANITNARBINUTIATIAGY VaINITHALLA1aeTUAugnTsluudagnsallisneiu

Wnfany dndruvetinassnauiuAugnitliiinasan OMC wag a1 Dry Density



4.5.3 CBR

CBR at 95% Of Max Dry Swell (%)
Condition Max Dry Density Density 12 ﬂ%’fq/ 5 ﬂ%”h/ 56 ﬁ%’fq/
E & g &
(%) (g/cm?) & = &
Fly Ashes 100% 73.44 1.90 0.22 0.27 0.22
Lateritic 100% 521 2.07 1.80 2.23 0.67
Fly Ashes 10% +
11.10 212 1.25 1.04 0.32
Lateritic 90%
Fly Ashes 20% +
20.03 2.13 2.08 1.63 1.21
Lateritic 80%
Fly Ashes 30% +
37.76 1.98 1.54 1.59 1.14

Lateritic 70%

P13 4.73 Han13naaed CBR vavnweuly

INUANITNAABIVBIIANNTTLTUI ndiinasy 30% naunugn3a 70% i

AN %CBR 7 95% IRIUMUIMULLINEIER dAunan Fallauudauswingn




4.5.4 WigUNAN1TMAARIAIUNIATFINIUNNVRINTULEFITNTTUALHALDY

NENTAUNALNY W.A.2557

Condition

The Maximum
size Of

Material(mm.)

Fly Ashes 100%

Lateritic 100%

Fly Ashes 10% + Lateritic 90%

Fly Ashes 20% + Lateritic 80%

Fly Ashes 30% + Lateritic 70%

Standard Of Lateritic Soil

In Subbase Course

< 50.00

L.L. (%)

< 35.00

P.I. (%)

< 11.00

CBR at 95%
Of

Max Dry
Density (%)

> 25.00

A5 4.74 LﬁEJ‘UNﬂﬂ’ﬁ’V]ﬂa@\‘iGUENVJﬂﬁ@u‘l“UﬁUN"IGﬁiWUQWUVIN

N&99INUINAN1INAa LU UA ULNNTFINIIUNIEINTHLETITN1TuaEH LT B

NSENTIUMAING W.A.2557 LU N3eLA1888 (30%) + AUANTI (70%) FnuLnuel L.L.

Wag CBR 91 95% Ua3A UMW UNLINAER wilis N P.L.
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