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ABSTRACT

Raterrite sources is an important component that we need in the construction. It can

be used as a material to adjust the surface of the land and to used as a material to build temporally road

for low traffic. To choose the right raterrite sources at the right place, we need to understand the

characteristics of the raterrite sources, for example, the dispersed of the raterrite sources, the optimum

moisture content (OMC) and etc. The aim in this project is to give information to the user of raterrite

sources that before using any kind of raterrite sources, you need to classify and identify the

characteristics of each raterrite sources for used at the right place.



a A
naAnssnysemea

14
Y o o 1 = a o o T
Tnssnuniawiicusaduiganllded Jlafenndlsuifissdms Selasve
Y
WinssaufruussguaduSeay

naveunszAuyanagldu lussauniuiinh
(- o é =y Q Aﬂ”
ngilszaen Felisrouna
el Yo o b o Y [ Y4
ynwasnneeldiiaale uazlimsaiuayudununing
o ] el = =
2INTIUMAUNDY  MAIND1T 2sdnsam Iasenuney  Tassnumeaslu

H
134
o 4 [ = o =
NMTNUAIDYN uazmﬂsnyﬂummﬂmwmwmv
o an g o 1 A Aq Yo o o = g dy
919139 US AT uazmmwmuauﬂﬂmuuzm 11.!?11\111.!“1?[311&?1?\11&

9 9/ Py A 1 - Yo =2 o d’
RIMUIN AITUNNAANUASHTUTIUINGINHANIUY w“lnmﬂsnyma"uuzm 139

] 0o a 9y el 9 [ A 9 1 a vy
ilz"lumu1inmtuu"lﬂmqnﬂmmsumaﬂnmmmumaa‘lumuma‘] mm‘numumiu

a D

P ¥ a
aouh uazdoyadgansau
#ind A 1In  Alddeyafifordeslumsiinssnuiey uazlimSnuina

(Y pLab N
44 da v g
NIRYU NI 11U

t 4
I3

¥
NsnAaoelunsail
- Hq Ve o = d o 1 a Aw LY
wgn Nlddwush lumsi@umshilinudreddunimiaga q

s d Hq Yy o 4 EY o a T o
numl nlvdeyaninerdeslumi lnssniuiay wazgiei

] [Y v A LY 1 a [
Hrveaiegnimnusildanueyaswidednaugnilunisnaaey
& 9 o o & a =1 A a ar
Wous Woe susweyinsuaziNous st dmtamiloslunislilvudugnis

H o ¥ = dyo d N
wazgrelumsiildlnssrunryiidusogads
< 1 Y 1 9/ a & d ' a
vlnsvenswveunsegugiiidumeld Inssnunruiidnsigandduas

> 9/t v d'qvly v ad e @ & vl
ﬂi'l‘l]‘ll'f]ﬂﬂﬂl!ﬂﬂﬁﬁjﬁJWiZﬂmT}ﬂﬂ'lu‘ﬂﬁJ ANAIINT U NULALIAITSANINAADA ﬂ

a a L4 ar
wigdniney ywaning
d a e 4
wiwsned  Sadugn’
4

Auseus



=h.

RENLSY

A
1303

dnalu (mu'lne)
Ul (Mundangu)
N I2YIR
unfaden 1y Ing
UNARELRNIYIBINGY
faanssudszma
"Ity
MIUYMIN

a1tz

unin
1.1. a1
1.2. Nvesilgm
@ '
1.3. Taqilszasivesmsiny
1.4. ¥DUUANIANE
o
1.5. 33msfnu

d' v Yo
1.6. HanaAee 145y

Frsaunsafiimi

2.1 Anunineazlssnnyesaugnsy

2.2. NQURNITUADAAY
2.2.1 ANUFURUTISN I Strength UAZ Density
222 mavnmsldAusedamaaeumsuasadmaionds
2.2.3 HAINAITNATDUNITLUADA (Compaction Test)

2.2.4 M3uundsznnvesnu Iasssu Unified

B2 O K 2

E - S B ST )

O O 00 &



CREAILY

unfi i3 #in
2.3. 14 California bearing-ratio test (CBR) 14

2.4. MY Sieve Analysis 15

2.5. VU4 Atterberg Limit 16

2.6 NITUIUMIADWANINTITUTIA IWwa ounaznszuUMsIiaAugn3s 17

2.7 InFwavosanmgisemaiifinadensulasuFvesAugnss 18

2.8 AUDIAUGNSS 18

3 duiiumstinm

3.1 gUnssimInaaoy uag domfiduiunisin 19
3.1.1 gunseimsnaney 19

3.1.2 anufidudunisfin 19

3.1.3. MIATHUNS 19

3.1.4. myoyasinurasdoya 19

3.2 33 msfudedng 20

3.3. MINATOUUASMTATUIN 20
3.3.1. MINANOU Sieve Analysis 20

3.3.2. MINATOU Compaction Test 22

3.2.3. MINAADY California Bearing Ratio 24

4 ajUwamInaaey

4.1 HONMINATDL 32

4.2 Imszvinansnadoy 33
4.2.1 1M IANSITUNG 34

422 3adaways 39



iun

o
||

CRERI:

A
1304

4.2.39M3A91%1)5
4.2.43m3anss

43 UnsievalSeuniey
w N Y a
111909919949
MANUIN

MARKIN N. taasluiizneunanisnaass Water Content
nLuaaslullssneunamsnaass 1.aziFums
n2.uaaluilsgneuwamsnaass v.va1)5

=y

n3.ueaslutsenounanisnanes 9.51%Yy3

n4uaaelulsznounaninanes .a521)5

MARKIN V. UaAdlulszneuNanITNARLY Sieve Analysis
yLuaaelulizneunanisnaney 1.az1Funs1
v2.uaadlulsznounanisnaass w9015

=y

w.uameludsenounanisnane 1.5191)5

vauaaslusznoumanisnane 9.as25

Manin a. saaslulszneunaniinnaes Compaction
aluaasludsznoumaniinaass v.azFan
a2uaaslulssneunamiananes v.yays
asuaaslulssneunamiananes v.51w15

aduaasluilssneunanisnanes v.aszys

48
53

57

AN2
HN6
HN10

HN14

N2
HU6
HY10

HY14

A2
HA9
HA16

HA23



a3V

a A 3
Unn 1303 HiN

MANUIN 3. uanaludseneunamInaany Atterberg Limits

aryaaslutlszneunaniinaass vazFans Ha2
2udasluilszneunanisnansd v.5a13 H4
Buaadlulszneunaniinanss v.5193 H36
wuaaslilszneunanisnanes v.a52y3 H39

MARNUIN . uansludszneumaniinaaes CBR

LUl U1TENoUNANINARNGY L.AITANT Y)
L2.uaasludszneunanisnaaes v.e0y5 H924
B.uaalulsznauraniinansd 95193 46
w.uaadludsznounan1nAnes 9.a5313 W68

2



a
MINN

2.1
3.1
4.1
42
43
44
45
46

a1 IUYMIN

A
YOMIIN

FodnualilFlumssuunilszinnvesiu Tasszuy Unified
HERAIAUIIINAT§IU (Standard Load) i Penetration #1499
uamedeUBazaIUTAY
naastoyavesaugnivludmiansFans,
uansdoyavenswonluimiavays
uaasdoyaveansrwonludwmiasivgs
uaasdoyavonsiwonluimiaaszys

uaaafSoudmeuan 1dluunaziena

11
30
32
35
40
45
49
53



=).

MIN

1.1
2.1
2.2
2.3
24

2.5
2.6
2.7
4.1
4.2
43
44
4.5
4.6
4.7
4.8
4.9
4.10
4.11
4.12
4.13
4.14
4.15
4.16

1

aq

€
@
Caht

A
¥OMITNIN

[ o ° a
dydnuainldlumssuunilsuanvesduTavszuy Unified

WansuAdAAULSZIAN CL, ML, SM 1a8251105§14 AASHTO

a o & A ;Y J 9
MSIRUNSINUMIUABANNATH Yd geUu uaz w antiosad
ANUFUNUTIEN9AUA9 tag vesAumiled

¥
afSsudsuwamsl¥auaresealumsuadaluios

giiamsniumsulasuay

¥ ]
uﬁmmmﬁuﬁuﬁszﬂ'muaz%mmé?ummﬂuﬁ'lﬁ'sums UADA

¥
UAUYULTAIVUADUNIS swundseanvesaulasssuy Unified

¥
a @ o g a
urugRuaadunsumIdmunlszmnveulinfurey
HANUNTINIARUFUN T
uaaensMmsnszneAvsulindugnie v.asfuns

uaaInsMANUFUAUS CBR A Dry density v.159un31

waaansMaNuduRus 52121981 CBR 1 OMC 2.921F4N51

unuiisanSavays
uaasnsmnsnssveAveuliniugnie v.anfuns
uaasnsWAFUNUS CBR M Dry density 9.%013
uaaInsANENRUT szd1em CBR A1 OMC 25013
unLfisanTas g3

AN INMINsT BRI UliAAugN3I 1.513Y5
uanInsMAFURUS CBR AU Dry density 9.37%13
uanansAINALTUT sMd1eA1 CBR AU OMC 951915
uwuiiSanTaaseys

AR NS NITIIBAIvBITinAUgNSI v.a5es
uaeans MAWENRUT CBR U Dry density 9.a05313

o @ o ¥ v LY
u’dmﬂﬂﬂmm’duwuﬁ F¥HINNA1 CBR NU OMC il.ﬂi%lﬁ

O 0 NN O W

12
13
34
36
37
38
39
41
42
43

46
46
47
48
50
51
51



=0

AN

4.17
4.18
4.19

1

013

3
Caft

A
YOI

o o o (Y s s
ltﬂﬂQﬂ‘iTwﬂ?TﬁJauwuﬁ CBR f1U Dry density JIUNAWNIA

a o & Ly o s
llaﬂQﬂTlﬂﬂTlﬂJauwuﬁ OMC nU CBR TINNNIININ

o o o
UaAInN s INANUTUNUT Dry density &Zero Air Void

54
55
56



1.1. na12%1 (Introduction)

J » ]
Uszmalneliuvasdugniseginn uazlioginliluiuiivessema Aaduios
tg P 3 & 1 A Ya [
oy 134  veswudmilszmd  Fnsumenadsuaznuisausienisoun 1dldaugaieluau
F 4 k4
doard1s wazthgeSmymemarandiuna  TeoléSagreadudusesiums uazlnanu
A yﬂ Ay o @ A a ° & LY LI [y
w3 lFidunune uasimerInsvesnuuilitfinamsesiesd daluilagiumaidugnss
nlFlumsteatsduiiuszfesdimsnaaenquantidae  illesdoundsdugnislulszmn
= L] 1 A 1 14 = wad' 1 [ = 4” d' :
Inefiognatounds Fwrazuvaseziiguanianuandisiuoenlyl awglszmavesiumiug
4’ Ve A 9 Voa [V gt s P o & o 9
e lAlinrwazainlums@enldunasdugniililianumnzauduamirhiss uiluesdos
1 4
navLAMANTARI YBIANGNTY Al A1 CBR, A1 COMPACTION, fi1 SIEVE ANALYSIS iay
1 A 0o = fd U ¥ [ L)
A1 ATTERBERG LIMIT #azdoaihdugnisnnumasanequihnmmadenludesnaass uazih

wamsnaasn s ziaduRuiang  Suiduuumialilgnsi i 19dse Tenilaunng

o s g 1 A 4 o 9 o - 4
llagﬂ\‘llﬁuﬂ'ﬁﬂﬁzﬂﬂﬂlja'l Lﬁuﬁsziﬂ%uﬂ@ﬂ‘lﬂi‘l%ﬂ'ﬁ uﬁ:’/ﬂu')ﬂq'luﬂu’/mgu'nlﬂgaﬂﬁjnﬁjnul?

1114
1.2 ﬁuwmﬂt:gm (Problem Identification)

= @ vy - zﬂ' 9 ey Y 9/ ¢§ LY
augnsanlddesiinsnaaey  teld lguauifnseiunsidan Fuauia
} 4
dimFuaugniaiuzdedlimsnadeunaduia A1 CBR , A1 COMPACTION , i1 SIEVE iag Al
4 a v Ao ] o "o o &
ATTERBERG LIMITtilosnnaugnsmimniFluauneate sanseimnanundsdugni el
1 3 ] 1 S { 1 A ' 1 Qrey
sgifusrunatensznvegawiufiduetszmalng dslunsasunasesigueniani
Franssuuandreduesnll  Tuilegudililinssaideyanuauiialuduarngmeiaanssy
a o v ' a @ d d 9 W v o
YoeAugnia  ninunasaen ludlszmelnostiansess S ladaiunnudidglumssah
3 4’.&’ ) ﬂ A e o [ A
ToyagatvumailuuuanilumsidionlsAugnisnnuraedie Woanummzaylums
o ey o L) =) o J A Qe 13 o
Ufidnu  sazssi ldnsudguauifuesdugninomaequnasdigaauiauand e

4 e - 2 42
wagﬂugnﬂizmﬂﬂmwu‘nuuq



ﬁu‘fu“lmm?“ﬂffﬁq"%’mqﬂﬁzmﬁﬁwﬁﬁugn%’qinmwiaztma'qmu%’an‘iﬂﬁhm
ifmslFaulungammumunsuuiedhinsnaceugmauialaus M CBR , M1 COMPACTION
, A1 SIEVE ANALYSIS i4ag fi1 ATTERBERG LIMIT Lﬁ'ﬂ%’ﬂ'vhLi‘lugmi’fﬂy’auazﬁmﬁmﬂzﬁﬂ1
mmﬁuﬁuﬁﬂuﬁﬁuyﬁgmhudazsmfiufui)zﬁﬂmauﬁ'ﬁmmzﬁa (FUANNUANTUNE A
Maximum Dry Density uazﬂmﬂuﬁﬁmd15ﬁ1ﬂzﬁﬂa1uﬁ'yﬁuﬁﬁuﬁnmu1ﬂmmmiﬂizmuﬁwm

Augnisday
1.3. JnqUscaanvesmsfinan (Objective of study)

1. o3 msadhgudeyanuauidvesiugnisninumanien
4 v w d wa 1 1 ' '
2. zﬁammmauwummﬁum 1 CBR , A1 Compaction , A1 Sieve Analysis , 11
. . = [ 9/ P> Yo o 3 = 1 e 1 dyw
Atterberg Limit ¥83augnivnngudeyain ldiamyuuasnSouisusenivgaauiamaiiiiu
@ = o { = v 1
anyaznagimanivesnuivesau luuaazunag
] 9
3. Wedlumamalumsdadenyagaugni Wmuzauielunmsneadhs uas

111395
1.4. YOULYAMIANY(Scope of study)

iNefnyIgaauliRvesAugnisnnundsauluaimind g souqun
A 1 = o 4 o 1
azamnurIuns Fuflumasaugadiisesiumslfaulunuseadsluvangunnumuns Tae
Mnsfar1luauves M1 CBR, A1 Compaction , A SieveAnalysis , i1 Atterberg Limit tWDYRYN

tg 9 9/ @ @ d 9/ o

udugmdoya uazmuur Wunnuduiusvesdoyah 14
as =

1.5. AIEMIANH1 (Methedology)

a, a e Y (Y g [ { d 1
FnnAnvesnuitsliannsaaghiludaiuaeunsdnuddsgin 19zmuin

4 ¥ o o Aaw q’l’ 4‘ At @ o 9/
asfinyzGunamstnudeyaiduiiulumsiings  MluSeweditimsiaiigmdoyauuy
¢ a a [y 13 d o 1 a 1
poulai, IEMInadeVAUGRTIMINNIATTIUANEZITMINWHUNMSINUAIBE1RAUIINUNEY
= d hd o 1 : o 4 e \ = = A L4 -y hd
Augnisaudanadeqawildfmualil dielddededuuuds SuFuimmaaeudugnis

v ™ ar o a ¢ & @ & ° ¥ _ o
yosnmio Nuimia woninndnzimanuduiuivesnisnaaes  waziimsdmioya

< a o o
a@uvlﬁuﬁﬂﬂuaumaﬁluﬂ



Gufnmn

v

s2usmdoya
v !
d 9 L] - L
NUAIBENAUGNTI
] A IIAIIUMSNATDY
NN INTOUNUA
- ASTM
AN,
, -- ASSHTO
v l
Anumdnnisarh suiumaudedisdugni
¥ 4 '
gm‘uagmmuaau'lau ﬁ‘lu'Ju 50 NN./UD
3 @08
\4
NINSNATDUAIDYNAUGNTIN -AHydrometer
- aCBR - 1 Compaction
- @1 Sieve Analysis -m Atterberg Limit
A o ¥ a 4
R Wdeyauins e

Y

saiuiudeyasoula

fanuwamggudeya |——

anuFuRusvesHanagou

I\

a ¢ o
MNUUIULADIIUA

A

ayduazdam

T

31 1.1, naaradimsdny)



1.6. wanma oz ldsu (Expected resulf)

o v a [V 1A q 4 {
1. i ldnsudeyadinvesdugnisnnunasiinadey eiluds: Teminedhauleam
4
Al
2. ennwazanlumsdenldunasdugnsiliminzaudumsdfiiaan

3. e l¥msuuan1svesnaranlia lumsdnnsinvesaugnisluumasgiivssmesien



UNN 2

155nssul3Tia

2.1 ANNHINBIATANYULVDIAUGN3I

ANUNNILYBIAUYNTI 13D AUUUNTIA (Skeletal soils) MUTSUVBYNITUITIUAY
1Y a a 4 ] ] o [ a a
NISNTIUNBATAN STONTN Muneds audelidumevinaduriiguinaningnn 2 Tadwes
V9 = ~ = a' 1) [] v a'a 1)
wnnndevar 35 laelSues  uazlieymafunneszunsneylusesinilviialann 1
Nadwas 1A IHINYBINBITIT AU NTUNALINAY HINuds Iwyd AU n5e Aounsaa
dnvazvesAugnis  aeglu  Skeletal soils  lAun  AuhlieAuvLIg
v o a a [ ] L] a S d o '
Wurguinas 2 fladwes wielugnheglududulFing 35 nlesidud wSeannnilae
L) a'a = 1 = a a y&' = = 1 = -~ & a
USuashlinnmdn i 50 uAmasnAay duldnsaunse Ausu uaz Aumiled Fuda
¥ A4 4
lannaniwitudn
Taoa liinsswuriiavesiugnienfinnmaniniveny  wsanmgililseme
é Q’I = = 3 a a ] é 'Y a [ Y o o oa
FaduunauiaTavassninduivausuandauiiuingausssud  vrursiagdusuiiau
b 4 .4 L4
gn3segnuluguvesriugni dnvarzvesyuauzualsiv llawdnvuzvesgilszimaruvesiv
] L4 4 | 4
gnisinuluduilszneylildae Auduuu uazduvesriugnie uaz Mottle pallid zone FUYBINTS
b4 | 4 [ } 4 v ]
AAAVRIAUTUAN wozFuvesHuNTBTUMUAIRNY ANunuvesruiuIndsulas e
dauvoIdugIUsIal
g = o = 1 o] o A
dmifvludszmalne  AugaduiluduinduigmluFunuasnssuviianile
, . , Y 2a o
osnnfiesnsznounamenazind limunzay  TuilssmeInelinundugnsalssua 68,765

a a ﬂ 9 Ay d‘g [ Vo a
mInnlawns Aatlusovay 134 vesnuiislszma wounsnssaegilsemaluusn

| )
@ o o

a a a o 1 A A 4 & v ¥ Y a -
AZNNAIUT NARALFIU LuuﬂzﬂaugﬂWﬂﬂmum NUNHADAWNIINNIIFSANHUIAY (UUIVILLDS

» v t 4
M A

Q1 wundmlnguesauiiegnasumilovesnmnns useniounile asunasveInInmile

U

as o a
LHATMANSIUDDN uazwumnﬁ'aﬂmnmmﬂnmmazmﬂﬁlé’f



2.2. NqUAMIUASARY

WHumsnaseunddgtedmivauseadwouunieaumiu msuadailuns
] v 1 4 v
uANUELUYBasANANNA NI e UM T uihviinvesdn JuN 2.1 saasanudiAysenin
¥
AU (Yd) AulSunannudu (w) ves Silt, Silty Sand, Silty Clay 1833 Standard

v ¥
AASHTO Compaction Test MAMAHUNUT A9 MANUAY (w) Td910
Yd=Yw/1+w (2.1

i@ yw=Mass Unit Weight nf./av.u.

I'd o dy a
w  =ulosruannuFuYDIau

.128 - 1 2050
. )
SN N
/TN \\
£ 120 / 2 {.NE OF 192
3 /suv SAND SM [¥ 0PTIMMSN ; 2
2 N \-—'IENARVOOS
2 - 2 AN
. ¥
] / N \ =
r Ha e ~ \ 1794 O
2 - . N ok
Z Au:rw. AN \ x
g // N N
& - T TN
104 o - \ 1666
L Sy A . -
=13 - - 1538
€ A T T 14 8 22

s MOISTURE CONTENT W(PER CENT)
- T AASHO COMPACTION CURVES.

510 2.1. wamsuadaduilsznn CL, ML, SM Tae3531m3314 AASHTO

(3swani Tvan1ns, 2529)

a o’ o A P [ 4 o ¥ J a o ¥ 1a o o
mstimihmiinniamundsnunisyadaldgaiuiinai ldlsununledioua

4’ - P} ; ~ o ] b4 a J o d' Y
ANUFUNHUIZAUH IO OMC aaMad YUSIAYINUANUHLUULUNY 'Yd ﬂzmquumgﬂw 22 ']’dﬂ

: ioas ;o4
s21nNYIaNe1 (Granular Soil) 9381 Yd g1 uaz w mnhiagussinnuinazivos i 2.1 &



¥
SrafamanIvguanuFuvesiunawariialuge oMc lumsuadalusuinginniivedau

I
MUY

i20 ; j 1822
L ]
18 b m\\ |
‘\ 189Q
N
e —_— J
s C 188
= ograb 4 \x L
& \ -1 1828
g A\
2 e e P\ 2600 AR voos ~ir9s 5
= e SR 2
-
S tic ;/ o \\ raz E
3 | PN |
STAROARD !
g 108 (/ \\ \\ £ ot 1730
- N N
o8- \\ \\ 1498
oal / N
o LEAN QLAY L N ines
roal [ l } ‘}b .34
12 [ e ia ) 22 2¢

MASTURE CONTENT W{PER CENT)

EFFECT OF COMPSTIVE EFFORT OH OPTRAM MOISTURE CONTENT AMD
MAXIMA DENSITY. -

] 3w v £
17 2.2, msuwdsnumsuasaiinald yd qeiu uaz w antlouns

@swani Tvdnlng, 2529)



2.2.1. ANNFUWUF TN T4 Strength 102 Density

4 (.7 1 o a < o w
U7 2.3 amsnnuduRutszning CBR AU Yd vosdumiios szmunmams

LY

:’ s a g o v 1 a { [y v 4 o < v
i1Jumufwmﬂuiluﬂ‘umﬂ’nuuuuua::mm%uﬂlmﬂuﬁm]aﬂ N1 CBR ﬂﬂl:!ﬁﬂﬂﬂﬂﬂ!ﬁii}ﬁlﬂu ﬁ

1 4
A1gaN191 Soaked CBR nasnnuaii 4 Ju dnvaizidunsmadeiuidunsivves yd i w Tay

¥ ¥ 3
figagegansaiy lussnnwrdudiedsluhauzgaduihnududuasfiansuIndl (swell

9

=] e - J a  a a o o ° '
nnthuandesmuguanidvesduudazsila auuesiadruadsan w &1 (Dry Side) sxdinins

1 4
3 LY @ o o o LY [ o
UVINAIY qjmzlﬁﬂ’!ﬂuﬂ’nilfn”‘liﬂiuﬂ‘lii'ﬂﬂ‘lﬂﬂﬂﬂﬁﬂﬁ\?ﬂ'lﬂl‘]fuﬂu BATINITUIUAIITAAAN

=~ ar @

4 4 [ ;7 [y o : a a 1
denlefiruannudulndfesty oMc AuiuluuSnaduhisanmsviudigenlrsnesy

o 9 Y Y -
AUAUMTUATATH w IndiResiy OMC undiga

20 T I T
T~ CBR AS MOLDED

15 - \ A s,
CBR AFTER 1\ -
soma ~y <

COR ( PER GENT)
o
2

]
T
!

~

SWELL{PER CENT)

poSwar >

DENSITY, AND CBR
FOR A TYPICAL SKYY CLAY(GL) His : ~{1as8

"DRY DENSITY (PCF)
Ko 7CUM

4 v o I a 1 a
31N2.3. ANUFUNUTITNTNAUAE Uag vesAumiie)

@swani Tsanlns, 2529)



2.2.2. HaINMI I AUAIBENINATRUMTUADAG I HAIHATI

b4
andtnageuluresdfianmses Idaudesuduudiuadadiouldnsmues yd

é ¥ =) Qe \ 1 { -
uaz g8 OMC diinalvar Yd ludeslfiianisqendiat Yd Auadaluauin 30-50 nnsauw,

]
oo

d a @ oy v { a
s zvInveuladuuaz AU uadaduandesas il q31h 2.4 TasmmizAulsznnuianiy

30-SCOKa /M

DRY DENSITY

MOISTURE ——

EFFECT OF REUSING
SAMPLE IN L ABORATORY TEST.

] b 4 ]
51 2.4. nfSsuifeuwams1daudledd lunsuadalude sl fiianisdunisnldeudu

@ ) T 3 = Y] o @ 4 a
avdnlninnasenuada FsWanl Tsdnlng, 2529)

2.2.3. HAINMINATBUMTUADA (Compaction Test)

o a ﬂ o y:' s A - @ o 9/

NIUADAAUL unsz'u'mms‘n'hmmuninmﬂsmnamemsﬂunsztmn 'YI'ﬂ‘H

d a a 4 a ] a [y oy LY @ J

umﬂuLﬁummﬁamummuuu mummmu1591umssnusuﬁeu uazumunnﬂ‘nn'lﬁqwu
P o d o Qo 3 a v S69e o VA

vaziReaufaanngada aamsauiwihludu aszuumsuadaiilfindiudvdedau &

o I Ay a a o @ a 9 1 1Y a A

lﬂﬂﬁl“ﬁu¢lﬂ'ﬂﬂ‘]ﬁu1u¢1uu'ﬂﬂlﬂ11']3ﬂﬂTﬂJ'\ﬁﬂUﬂﬂﬁﬂuvlﬂﬂ'nﬁJlluuQ\?f[ﬂ ﬂz'ﬂ 2.5 UANIAUY

dy a e’ 4 - d a o 9/ a v @ o g :dy
ﬂ'J'nJ"]full']ﬂlﬂu'l‘lJU']ﬁlzvlﬂnlllﬂaﬂ'ﬂﬁﬂll“]luﬁﬂu‘ﬂ'ﬂﬁﬂfgﬂlﬂ@ﬂuuﬂﬂﬁ’]\ﬁnﬂﬂu HIoNIUINUDY

’
= ]

a ) ] a 9 v d a d Y o v a v v -
mu'lﬂmswaaau'luwaﬂwa‘n 3‘]!'30111ﬂ'liﬂﬂﬂﬂlﬂﬁﬁutﬂﬂﬂﬁ'fl"lﬁ"ﬂﬂm'l‘ﬂﬂ?i AULKATUINAIITY

(] [ DA | 9 9/ [ Y 1 @ q’: dyd' a a0 T
mmwmuuu'lmmﬂumuu%z‘hmawm‘lumsmaﬁmmu mutummnﬁuumuﬂiznan'lu
1 4

& Y e g'c = ¥ d' d' 9/ LY [ =
miloutiu guauiia laena llvesdu luduhinerdestunnumuuniuiided



1. ARSIz YoIAUA AN T U 2.5-2.8
ey g a = Y [

2. guautialunisnszaisvoudann Saulianyuznauuazlvwamifiunua
(1IDUASALAIVLNINT 1T INILNINN Solid 11 Void UTSUI1M 74% 1A% 26% MUEIAY UANINIAAY
= d [ v o [ ] a 9 a P} a o 1 =\
tvwanazndn lmlvgaandudu’ld arsuasaszaomuliuadudoadasumiuuasi
] 1) 9 d'
¥9ITNUBLNYA

v o d a a ] Y] Y a o A -] Y] ¥
3. sUsneAnvazveuliaduiinanenisuade Saulimasuyunezuadalddiouas

Ve o e ay " a Adp A A A a Ao
uuu5ﬁu1ﬁuﬂ‘lﬂq3ﬂ')1ﬂuﬂ1nnlﬂaﬂui‘!n HIDAUNANHAUSUVUY

/’”’fﬂ&‘
[ !
2383 60 ; T ZERO AR-VOIDS §
\V/ CURVE FOR SOIL.
PARTICLES WITH,
I \ SPECIFIC SRAVITY
OF 2.88
2403 150
", \
3 N
2243 g 140 A\ {
»3, -]
= \
-~ > b
g i § t:oov.nz:uv \
2083 1301 ..._____,..... —_
8 f/f“'\%ﬂw oPTIUM
¥ WOHETURE__|
\ CONTENT
A oY wstom oF
1822 2c COMECTEL <
BY AASHTO STANGARD \B
T
: ]
1782 to L
o 2 4 8 8 0 12 14 @ 18

MOISTURE CONTENT,% OF DRY WEIGHT
TYPICAL MOISTURE -DENSITY RELATIONSHIPS

]
=4

4 o W @ ! 43 o 2 a Yo o
2'1]712.5 llﬁﬂ\?ﬂ')'lllﬁ“ﬂﬂﬁi%’:“Tl\nlﬁzn.lﬂil“lfuﬂﬂ’nlﬁfuﬂﬂﬂﬂu‘ﬂ‘ﬂiﬂﬂ'ﬁ‘ﬂﬂﬂﬂ

@swani Tv@lns, 2529)

10



2.2.4. M3 wuniszianvesanlagssuy Unified

» ] s
msswundszsinnvessfulasdinstiunitesunsvareninnidsn1sou

manzaufuaisanssulaeiig 1l Taswisausenidlungun 198nusamndenguiludaydnyel

(Y

unuFenguanusaznguaziisnusedintes 2 &1 dusnszilungundn uazdifidessziilungu

1) A YY) A [ oA o/ r dl
gouas 11 Fadronysudazdrvslinanuvineluduss dsaadlunisen 2.1

4 @ W ol o a .
miafl 2.1 dydnpein1dlunsswunlsznnussdulagszun Unified

(UeuNs AN, 2538)

Yeydnwol Snuaiiu o190
G NINNTIA Gravel
S WINNIY Sand
M WINASABUNTIY Mo = Silt
C WINAUMHED Clay
0 WINETOUNTY Organic
Pt finsdunidge Peat
w flvanaziud Well grade
P Tivwanaziulud Poorly grade
L L.L. 788031 50% Low Liquid Limit
H L.L. 19071 50% High Liquid Limit

11




4!

1)

L4

‘MAUILELY LRUITBN)

(8€ST

unt

BTl 9
©

payrun) nuILpY¥y ngb@mumzspumng;wn@w

- . s o
a12eroudathdudwauldrginiuduiidans
Bunidyr Suwindewuiy wisdumanuinazdue

) -4 e o
Tunidifssduldmidumfiazuniausd 200

AudirsBumiys (*D
ﬂav?i}é'nut‘u:ix{q@u & odu.
iiu"iu'mm?w‘f;ugomn Hudmfidenis

Hacevialinuana snfony)

AUNINOTIENY
. waruas wued 200 Neunims s so%

AUNINBIRAZIBOA
KNueswnTaua’ 200 wInnta 50%




el

i -4

m

(S66T NMRWILLLY LRULITBI)

unt

Mt LT
.

LELUNBY

[LUmIL

FLLGMHEBI’}‘IE*@[LMUTZS

Fupnniismny
srmmzsens wond zov Suwrd mladidit sosk

wom v lerdis dmemmoana s

eI (€3) Wi )
Feumzumaned o rwmndoduduiismils smcunsaued ¢ srriwdavite
vasdmikhudioneriu " uhsioiihuimerns
\ [ - L I B
# s atad tngesesysuad poe § | dwsunyaned e N wazins nawrs won FIUYEIES T 2 A w00 i
Honody s 2w 550149k WIMTT 1% sannd s 3TWIN 9 1ok WINTEY 1%
T T ) 1 1 J
) gy ® 2 (ad)| | neesu L. wss PL, Iiyydowdiad || whmey UL gie P.L.
uinndm %mdﬁ'ummzmm o sigaufiim gbraiw AUt nyev na St rudelm
migthsvndivaadedi | | wadefnugeduaund azunyayud 4 nrnazvTne i ﬁﬂnﬁmﬁmﬂiﬁ wesn s 40
[rrumilniduGW - GM| arnswilady SPSC
. T , 1 ‘ {
— 1 T ] 1 [ T [
fmrwm fww | ] T Y gl wailpuin 24« Fwor e WiFx A agflui pallindn
wizfnbl | |paBa uws Hagdwd | uer waz ﬂﬂz’f'ﬁﬁlﬁﬂ tar Harghed s
Ianded T Hatled Hatphied Tatn Hawelred
fou Ywsnggli [ ‘ I’mt' Tag hinermggii Tow
huasn® || erisapiion || s hsumsgﬁ wrmanties || Yowag
sruuniluy Rt RIBRAiin ATWET
A L L. I I i 1 1 ]
GwW P aM fiINMEL 144 Sw Sr HM EMSC $C




2.3. 1I€|‘H:fj California bearing-ratio test (CBR)
MINANGY California bearing-ratio test (CBR) gnwmulugil aa. 1930
#091l§17AN15999%1i9897U Department of the California Division of the Highways, USA Tauil
G’Q' 9 d' [ d'd P o [ 3
wlszmensuduenadeum ingiligunwuazmuzavissimnlflunuuadaouy  Tusu
b4 b 4 ¥ 4 ¥ 4
AUNMQ (Bases) tazludusoaNuni1e (Sub-bases) m1iu uailosnniSuimmsviiesiiiimin
A a tg o Ya a z ' 9 o @ o J 9/
ussnamuI hldIsm ey luvasdulivngeay Porter lRuaasnUdURUSIznIedoY
msnageufivdnymzesavesauiignuasanisldnisesesuuouunazmnldnnnmsnagesues
o P Y ]
Porterniilunoousulumnaidon
CBR Test 1u3smsnaaoudausuion (Shearing resistance) VBIAUNUASAIY
[] ] PRy ] - ar
winAud (@mneznaaeuil Optimum moisture content) 1AUNTS I9NBUIMANAANAY (Piston)
d’ A' Y o ay a Y 1 d‘ = '8 [ ay 3 P Y o
VIANUANTIAA 3 M15HD NARIUUANAI9 19T ou 1Ad89n31 0.05 e wdni1 v
» E
ons 1S euouiua Unit load 133147 1A91AN15NAABIAA Piston YUIAIRBINUTIURY

i v 4 2 ) Ve 1 Auyda sd 4 oA o ' 'ﬂ
N Compact HUUNANNANYDY Penetration IN1NU ﬂ'l‘VlvlﬂuﬁUﬂTl “ul'f]ﬂ‘]fuﬁ NEUDATITIUILUY
14
@

sd . ) LY t v
o1 uUAYB Standard unit load wumﬂuﬂumwammmm"lﬂmu

CBR = Testunijtload x 100% .. 2.1)

Standard unit load

1 4
~ o

v P ] o @ { Qy
f1 Standard unit load #9lAv AN IINARBINATIOUIANNANAY (piston) TNUNNTNAR 3 M1519H7
F 4

o)

VUAUARNUINTFIULADAUUUIUIAN ] AUHAIWUVUIATAIATIUAL

Penetration (in) Unit load (Psi)
0.1 1000
0.2 1500
0.3 1900
04 2300
0.5 2600

v o b Y ow 1 - < ay B4 '
1 %CBR Taov Tuudresldmdanaiuveausinaiinnudn 0.1 17 uadwallsingesnuni
1 4

] td [ L 4 1 4
%CBR ¥0153naNn10an 0.2 11 ganhinaudn 0.1 67 Minaasnlsssdenseidgidnaia

& ' P> o a ' 4' » 2
Fathen %CBR #i Idwndaiiulyuguidy A9 %CBR Aimsguds 0.2 1

14



24. ‘I'IS]‘HE] Sieve Analysis

= g/ d a & d a dy A ]
1“1‘3aﬂu9‘|ﬂﬂizﬂﬂ‘l]ﬂ'lﬂmﬂﬂuﬂﬁ'lﬂﬂlu'lﬂ FIVUIAUYDIUVNAA U UITUHAND
¥
AR YBNIAAYBEINIIN WulinademauFu S5 IMINgad uazaua el
9 o a ﬂ 9 @ : S o ﬂ 9/ g a A 9
ATUMDIVDINITAY (HUAY AUUITININUL uﬂﬂﬂ‘ﬂ511]11u1ﬂﬂa3ﬂ5$‘il'lUilENuJﬂﬂutWﬂi“
@ v 1 3 =Y a { o 1 °
mmzﬁunmmnaﬂ%’wwu ﬂut%u auY  aUINuU N'Jﬁﬂuﬁﬁ‘ﬂu'lﬂlilﬂﬂﬂ'lﬂﬂgu‘lﬂ5]37111191’
:’Q 1 9y 1 a da o = v a ] o” 9 & :’
uwumu"lmwn’nmaﬂummumtmazmumgmﬂﬂuﬂsumuaﬂﬂagiuuﬂmwmanﬂnmﬂz

9/ VA AA o [}
ﬁﬂﬂzﬂﬂu‘]ﬂﬂ']'lﬂuﬂiﬂlu'lﬂmﬂiﬂﬁulﬂﬁ'l

S.V ' l .
a o o A a da < vy 4
l‘ﬂuﬂ'l'Jlﬂ5'I:o'ﬁﬂumﬂ‘HU'I'lJﬂE]ﬂNﬂlJ"Uu'IﬂliJﬂ‘l‘Hfgﬂ')'lﬁ&'uﬂiﬂmﬂi 200 N0
d a ' a [} Lo & ~ o v 9/ =
H'I‘llu'lﬂmﬂﬂuvlﬁiﬂﬂﬂ'liiﬂuﬂ‘NN'ILIGl‘:’,lmiﬁmiliﬁ'lﬁ“]“]i\ﬂ“ﬁUﬁa'lﬂﬂiﬂﬂiﬂﬂzllﬂiﬂﬂﬁﬂ'l'ﬂQﬂ

' @ o] a Y sl o a Ayw Y o ¥
ﬂgmwuuazmuﬂswazmﬂﬂ'qm)gmqmmﬁ'amtﬂaswummﬂu‘nmmumuﬂﬂ Llﬁ?u'l‘lliliql‘ﬁ

v
=4

q a ]
Aldueunsnszansvaveutaauae 14

onustadmunlszianvssauy
FIUKLY (OAHIAININ)
G N159R (Gravel)
S M58 (Sand)

T = [Y)] W '
gIdazPan (BNYIAINI)

M ALNBUNTIY (Silt)

C AWMLY (Clay)
O  Bun3dms (Organic)

&

Pt BINWY (Peat)
ONHIAIYIAY
MSNTTAVINIAADLA

mInszawvuanas 11@

Plastic Fines

A

P

M Non Plastic Fines
C

L Low Plasticity
H

High Plasticity

15



25. ‘anEj Atterberg Limit

A a :‘ a 4 g a ¥ J o a
drommniae i luauuis vaveuiinduzgninngudls water film Sihmay
: a a ° 1Y g o d a 4? o 9 R ar t 3 a 1
Wadluwiadudnizi I vudu msi ludisdununiueeildnig side Aszniadinaude
4?’ 3 a a 4 3 Y = :’ a a dad a = Ay
Ju mznziiunganssuvesauIsyuagivlTnanihluuedu Aunlimaazdeaszlinnuiuga
' a da d A a 4 o ad 4 8 o owy '
ANAUNTIANIY psnAulinazdualifuimniz Fuduiildunna
P = :‘ a = [} Y e
WeTmanih luweaudsuulasszi ldaoummuazguantanismenin
= - A v a d a ' a =) A a d’d
yosAunldoull wazezlinansznuinniuAudinaziBen wu Aumiled Wesnndudsunniita
@ as =4 P ] g = 4 o a 4 = o
fulagorfousamiisnszninalean  Fuinvzfannauudsey i laesey  Fdamilen
] 3 - 3 =) :' =
seunaliaduuazezalfounlaslianiFinanilusau
o a 4 4
Tl n.e. 1911 A Atterberg YinInemaassahau ldiaueyaulfouaaunn
nioalnvowInAY 3l 5 §ia Ao Cohesion limit, Sticky limit, Shrinkage limit, Plastic limit Uag
v [ d
Liquid limit a.3ailReuaounmasnanyaauazilfinanitazlsunnsdnny 5 alnasnan?
a LU dy
Lgmmniaasi
¥ ¥ 3
1. Cohesion limit fiovSananiluwaaund lfieuauGulinsdamzidhdedy
¥y ] 1
2. Sticky limit AntlSunani lumeduih ldunauGulimstamediuia Tans
¥ ] [ []
3. Shrinkage limit (S.L.) AeUsinaihluwadunnniiged lishiduedu
o 3 = ) A a [ s o - d’ & a 2 & o
AsnarldeudTunasdieAuuieadlilnii wie anudu o yadRunlasunnanmniveuis
» ¥ ’
Wuvswds uazez lifiminadine ldnuds sulSinaasasningaill lisnWesemmeSuunsn
a o a 14 o a4 S ¥ ]
Wl luwredn wasiidfaannzslusudaufiadu sunsenshilianudusgmenaziieysuna
1 4
inlevas@ysandufezeouas
. . . A b :’ a A d ' ' . [
4 Plastic limit (P.L.) AvdlTunanihlunadufiiiuiiautsseninaniug plastic fu

a 4 a o ) o’ [ Y . B H U
#0142 Semi-Solid ¥8sAY iiloAulaqAamdiSinaniwiiuPlastic Limit Autiuszliaaiuzey

t 4
w o a ¥

[ d
5EM I8 AL plastic AANUE Semi-Solid AflSuanilwaduuinn sl Auszey
» t 4
Tuaouziiiu plastic uaduiSinaninfesnriidunsyegluaeius Semi-Solid
¥ v
5.Liquid Limit (L.L) A9 USwanhlufundudautiesenineemoius Plastic H

L ]
amug Liquid voedu wiadulSunanhidesfigai Iiauegluaniizvadald

16



ilforomantns nazeouindmmareil
2.6 NIZUIUMIAALAINUSTINNAHIVA TOU HaZNIZWIUMIDAAUGN T

@ a kY a = =t a oo
NIZUIUMSANOAINNEISUMA Tuaiaunamsilasuuilaamand Aand du
PRy Y a a g 9a 9 o a a ] =1 PRy 3 ol
awaldinamsuldougdvews IdAudusiia dadunimionlszinniaesdiu uazesnloan
d o o 1 e { s a
WusarlszneunanvesgnitazaueguSinaiiqe nszuiumsaatedimuss sualueniou
¥ b 4
Sudunszurumsisuduresnszuiumsiiagni munsassuisiunsumsiineenilu 3
¥ 4
Junou asae Tl
1. pszUMsameRmandl (Decomposition) HuAsZUIUAT S0, , AIZO, ,
2 r = o
Fe,0, , MgO, K,0 , Na,0 Faulnngegluzdvesetiunigms
2. AsTIIUMsABATARUYNSTI (Laterization) iilunszuumuiia sio, gawzdia
o 9 : = - .
waween limoldannemsssumiimingay e A0, , Fe,0, Ti 0, uaz Mn 0, Biilu
dnlng
k4
o a a a d
AIZUIUMITNABINTTVIUNTILNAMUTITNNA NITVIUMIMAUAN Adndee
= ° Y a 1 ~ ] [] a I'd Y )Y Y] )
finai IWiRaus Aumilor lunguvessm ToduTud Wuddgneldnssuiumsaasdamani
a da v aan o a 4 4
AandReruuusaumileuazdanezgnazdr Waneen livinuiadu measfidiueen loa
ENGHDTEY
b 4
3.ﬂszmumsqrgtﬁamm%umnﬁssumﬁ (Dehydration and Desiccation) ﬁ'lu
] ¥ ¥
aszuMsifannmsgapdonudunelu Sesquioxide NedIUMTBTIInUA M ldHAMNS
4 o = - & da g ¢ ; ¢
uisuenaningadennudulumsazats Hliimdneen lydlueg luanmvesnsansen v
o v ¥ < & A 4 < o) 9 a ¢
winnududuvesasazaufiugeiu uaznsansdnvounaneen laa swiuwaldiiaeen laq
g .. . .
VOIUH aﬂiugﬂmm Limoite , Geothite, Hematite
4 o Aa J o P d o q’: a o y A
anuuderatinadulugniwinnisiesn ledveaunanie 3 sia Asnarundiou
' a t_ o a > a 0 a 2] g
aguUBYMAAY NIzIIUMInantilagnSdusuezh iiSunweananeen laaseuq y

a 4 & o
anauiunIniusunameiduilingnss

83717

17



a a = ‘5‘! ¥ d’ o a (7]
2.7 e‘nﬁwmmaﬂmgmhzmﬂmmzmamscﬂaﬂummﬂugnsa

= o

a a a A 3 a aa 2 o
Ui&’)i\&ﬁﬁﬁ‘lﬂ’cjﬂ’qm}mmuHﬂ'i’lllmii&"ll‘lﬂu‘lﬂ ﬂuf’lﬂﬂil:,’ilmlm"lﬂ‘ﬂumu‘lmﬁ

9

A A A a v A oA v A ) A g s
UAUUAY VT TDLAITA NIDTLAILABUN “]f\iﬁllﬂQlﬁﬁ'lullﬁﬂﬁﬂ\iﬂ'ﬁNLﬁaﬂﬂﬂﬂulﬂfﬂﬂizlﬂwwn'l

o =
T ludu
vy v
TUUSHMABUNANVDITUIN LA AAIRINT NMITLUINIZATREN VS IN
a ° Ya A Ay = : d' ] o a 9 -3’
gagaveutuh Idautianuduum wazlSuanihfidudiutsenovveunaniudusminiu
a Y] A : A A = v o o = [ = dyl []
Augndeeziithihana ulelmdewnnduas maneen lealujilvesdugnisusnuiiaulng
o a o d 1a o a i e
wiilu 310'lng wazd Tu'lud vaasliviuhddnanfuezasusindiwmaunuuasniud
e A ad ¥ o 2 ™ - ﬂ a A H ' a Aa
f1q1a HsaMhmaunydy W UANMAY nTeorntludmrasnuing aIuusHUNR

:l 14 A A ny =
Mssznein 1ua Aueeiamyuintu
- =y U
2.8 aveanugni

= [ v "o aa A 9 A A v J Vo = :’

ﬂugﬂ‘iﬁﬁ’)ui’ﬁiyllﬂilzllﬁuﬂﬂ uazi)znﬁummmﬁsammqaauwagnuﬂsmmm
- U o '8 Aaw a 2 a o a = [
mi‘lumuﬂszﬂaummmanaaﬂ%ﬂ DYUUY ARNUBN LASLINNUT Iﬂﬂﬂﬁqﬂﬁﬂﬂﬂﬂugﬂiﬂ‘i}%

NAN

ada

a Aado : a
1. T9UNTY AUITUHTM ﬁmmaua:mm

2. wiswmangidiudnlszneuvesdugnis

v d =a Aad a9 A A a :’ = a A
HIADDN AUITUALUAI AU FIHADI TUINU LDV

= A A =y r- -w- |
- unasey uunildey uag Idunadey aAusNaYD
o= 4 =y - -1
- aglitiey AvazNAY N

¥

=t = Ao [~ ]
- NMUA ﬂufnzuﬁm HasauIng

18



UNN 3

Al o A <
IBAUHUNTIIANHEN

d do A <
3.1. Qﬂﬂiﬂ!ﬂYJ‘nﬂﬁi’)‘U Hae 0N UHUNITANH

@ 9 d’ ] @ 9 v & o A
mﬂmeuaummsnumﬂﬂm‘fluw’mﬂmm £l qﬂﬂimﬂ‘li‘ﬂﬂ’df)‘u, anIun

Antlumsfiny, msmssumsuazmsmideyaninunasdeyn
d
3.L1. gulnIimsnaaey

1 d a
1. YARTUNIITOUMIVUILARY
2. yARseslionadouMILAGA
3. AN oailonadou CBR (California Bearing Ratio)

o v @ v (N
4. Program Excel Tumsfiiuiaitazi@iouns manuauniiss a1
3.1.2. N UM sAn
unasaugnssludania ¥ays as@unst assys uae 1195

3.1.3. MIMIVUMS

1. 113 Calibrate yan3osilonaaouaing AlFlumsnadoy
- Y 1 o Y v i o =
2. MLHUMSIAUFBgazi v udeenaziun 1 lunsims iz
0 9/ A o ° 9 4 o
3. MnrsTusudeyaiiesaiuilugrudeyaceulminaziwidau,

o~ @ d v v Y @ i
ANUFURUT 5511981 % CBR fuiledenieg linanseny

19



Y L 'S
3.14. MIimvayavInitiasveya

'lm‘fumaumm"nﬁmm%’nﬂuﬁamﬂm’fagmﬁmﬁ'u NANUBBIUTIFMTLUAL
1BNYU msmuwa’wmﬁugni"mfu"l@’fi"mammgmﬂxﬁﬂi’fagmmﬁﬁammswmiﬁaf‘:
3.1.1 ATUNIINAI
3.1.2 LU NMINNIINIA
3.1.3 dninnudiulesiveania

3.1.4 nsuralsznu
asy <3 Q7 \
3.2 Ismsnudedy

b4 b 4
NINMIFIUMINARBIIUABINS 1FAUgNT lumsnanesdde luTimudnyus

AEAGARY
3.2.1 MINANDY Compaction 19Autlszuu 10.0 Alansy
3.2.2 MINAaEY CBR 19Pudszuu 30.0 Alansy
3.2.3 NSNAABY Grain size Distribution 1Faudszunu 5.0 flansu
3.2.4 MINAAOY Atterberg Limit 1¥Autszuiu 2.0 Alansu

¥y v
o S = @ ° d o 1 a a a
FIUNIAY 48.0 ﬂiaﬂm il%’;ﬂ‘lﬂ‘lilﬂﬂﬂ')ﬂﬂ‘l\iﬂuﬂisu'lu 50.0 ﬂiﬁﬂiﬂ

o ' ’ o o @ ' qd
Tumsfiudaede minfiunasgnisiilndifesiuninde 5 unasszidoninun 1
Y ¥ a Ao = @
unas MAuiidnyusmenmlndifvai
4 o ' - o ya ﬂ Y o a 4 ﬂ
MIfuA0619 henny Tasldauiudumuvessisde Tasmsiiu 5 ya duily

o & d a = & A Ya e ad
NONAUITIADALNVAUD TN ﬁi\‘lﬂﬁ'l\]ﬂﬁ]\ilﬂﬂ‘ﬂﬂzvlﬂﬂu'ﬂu‘ll'l'l'lﬂﬂﬁ%’aﬂ'ﬂqﬂ

20
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6,35 41, (0.250 1)

- 7.62 431, (0.300 12)
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3.3. ANOIUMIAINNVUHUURS (Dry Density)

P=P, ...(3.14)
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3.5. A1UIUHNIAT CBR

LY

14
TumsArunanmia CBR 140013 911A5§7U (Standard Load) A4l

A15197 3.1 UAAIATINIATYIY (Standard Load) #1 Penetration #149)

(15103 10584, 2525)

Penetration Standard Load Standard Unit Load
(mm.) Kg.) (Kg./cm.)
2.54(0.1”) 1360.8 (3000 Ib) 70.3 (1000 1b/in)
5.08 (0.2”) 2041.2 (4500 Ib) 105.46 (1500 1b/in)
7.62 (0.3”) 2585.5 (5700 1b) 133.59 (1900 Ib/in)
10.16 (0.4”) 3129.8 (6900 1b) 161.71 (2300 1b/in)
12.70 (0.5™) 3538.0 (7800 Ib) 182.81 (2600 Ib/in)
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M1319% 4.2 uansdeyavesaugnisluimIans@uns

Optimu
2 % % Liquid Maximum m
’ Passin Accumul % Cu Limit , Dry Moisture CER
RLUFANT ative Retained | ,Cc Plastic Density Content
v 9 | Retained Limit (g/cc) (%)
HLRIGH
3 10000 4 0.00 000 | 929 | 2221 2.183 8.7
3/8" 71.18 28.82 28.82
1.98 16.88
No.4 58.34 41.66 12.84 30.50
No.10 19.90 80.10 38.45
No.40 15.80 84.20 4.09
No.200 12.23 87.77 3.57
Pan 0.00 100.00 12.23
Type SC-SM
oA
3/ " 93 .08 6-92 6.92 8-95 - 2.190 7‘8
3/8" 62.32 37.68 30.76 152 .
No.4 45.62 54.38 16.69
No.10 29.94 70.06 15.69 45.67
No.40 20.26 79.74 9.68
No.200 493 92.07 12.33
Pan 0.00 100.00 7.93
Type GwW
dalila
3/4" 100.00 0.00 0.00 8.57 - 2170 8.2
3/8" 83.02 16.98 16.98 2.14 -
No.4 55.87 44.13 27.15
No.10 4542 54.58 1045 36.83
No.40 24.12 75.88 21.30
No.200 4.39 92.43 16.55
Pan 0.00 100.00 7.57
Type Sw
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M3197 4.3 narsdoyaveansiwonludmiaveys

o Liquid | Maximum Op{lmum
% % . % Limit Dry Moisture
v.yays Passing Ac;:g;:}l:ﬂve Retained | €% 'C¢ | Plastic Density C(();t(;nt CBR
Limit (g/ce) ¢
IR
szaen
3/ 100.00 0.00 0.00 35 . 2165 12
3/8" 96.30 3.70 3.70 114 )
No.4 91.18 8.82 5.12
No.10 61.69 38.31 29.49 51.95
No.40 19.79 80.21 41.89
No.200 3.63 96.37 16.16
Pan 0.00 100.00 3.63
Type Sp
IGIGLAT
3/4" 95.89 4.11 4.11 4.67 _ 2.185 6.98
3/8" 83.27 16.73 12.62 117 _
No.4 54.68 45.32 28.59
No.10 1544 84.56 39.24 49.59
No.40 8.01 91.99 7.43
No.200 2.59 97.41 5.42
Pan 0.00 100.00 2.59
Type SwW
vanyu
gA3
3/4" 100.00 0.00 0.00 7.5 30.30 2.094 8.2
3/8" 84.79 15.21 15.21 1.88 18.52
No.4 58.50 41.50 26.29
No.10 30.71 69.29 27.79 30.01
No.40 20.32 79.68 10.39
No.200 10.41 89.59 9.92
Pan 0.00 100.00 1041
Type SC
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o Liquid | Maximum Opt'|mum
- % | A o % cu | Limit, Dry "é°'s“"f CBR
LY Passing c;:g;::ggve Retained | ,Cc | Plastic | Density ?;te)n B
Limit (g/ce) ?
tauoudd
3/n
% 100.00 0.00 0.00 8.13 i 2194 753
3/8" 88.33 11.67 11.67 173 i
No.4 56.01 43.99 32.32
No.10 30.30 69.70 25.71 57.50
No.40 22.58 77.42 773
No.200 4.97 93.81 16.39
Pan 0.00 100.00 6.19
Type Sw
UOUNITTUNT
" 100.00 0.00 000 | 744 | 2762 | 2245 8.50
3/8" 85.89 14.11 14.11 114 | 1874
No.4 66.19 33.81 19.71
No.10 37.49 62.51 28.70 49.68
No.40 25.68 74.32 11.81
No.200 18.03 81.97 7.65
Pan 0.00 100.00 18.03
Type SC-SM
vvilsziasy
miMm
%" 100.00 0.00 0.00 7.14 | 26.80 2.215 8.95
3/8" 88.06 11.94 11.94 179 | 19.65
No.4 63.99 36.01 24.08
No.10 33.62 66.38 30.37 41.72
No.40 23.62 76.38 9.99
No.200 17.32 82.68 6.30
Pan 0.00 100.00 17.32
Type SC-SM
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CBR&OMC x50
(%)
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} 4 } 4
yasdoymin A1 CBR Aaglugae 40-65% waz lusr ves oMC 1udeglugae 7.5-10 %
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4.2.4. Iminaszys
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a13197 4.5 nansdoyavesnswoulusiiaassys

L . Optimum
- % % ' % t:?nl:;d Ma)lg$um Moisture
VLAY | passing Aclg:g;::gve Retained | ©Y'CC | Plastic | Density Cc(g/!te)nt CBR
Limit (g/ce) o
STRATE ALY
o 4
NN
3 100.00 0.00 0.00 | 4429 | 2419 | 2163 7.2
3/g" 77.65 22.35 22.35 229 | 1765
No.4 43.70 56.30 33.95
No.10 23.27 76.73 20.44 59.13
No.40 15.21 84.79 8.06
N0.200 5.01 94.99 777
Pan 0.00 100.00 5.01
Type GW-GM/GC
1/95.9.9.
A159NT
3/4" 100.00 0.00 0.00 700 | 2241 | 2210 8.52
3/g" 87.64 12.36 12.36 120 | 17.25
No.4 60.24 39.76 27.40
No.10 28.30 71.70 31.94 45.99
No.40 12.54 87.46 15.77
No0.200 5.87 94.13 6.66
Pan 0.00 100.00 5.87
Type SP-SM/SC
19
ASINI 89
3/4" 100.00 0.00 0.00 875 | 31.58 2.163 8.50
3/g" 78.48 21.52 21.52 1.61 1957
No.4 58.29 41.71 20.19
No.10 32.24 67.76 26.05 47.96
No.40 16.36 83.64 15.88
No.200 6.55 93.45 9.81
Pan 0.00 100.00 6.55
Type GP-GC

49




wnansiidwenasianubidmnsunislynuiionsfnwimiu lueuygnlnilulsdsslosuaunisan

lunsallagvau Snvimnudiludawdasilon waznesedatuarvetenarsynasminisinluly



CBR&Drydensity 3.85:13
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51l 4.16 uarmsnTINANNAUTUS 52MIWA1 CBR FU OMC 9.93233
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M3197 4.6 naaadSounouan 1a luuaazsarda

Dry density
OMC Type CBR

(g/cc)
2LRLHUNT 1.9-2.2 8-10 SC-SM,GW,SW 25-65
0.3¥7Y3 1.9-2.2 6.98-12 SP,SW,SC 30-55
.91%1)5 2.0-2.2 5.75-898 | SW,SC-SM,SC-SM | 40-65

GW-GM/GC,

2.033Y3 1922 | 7.5-852 | SP-SC/SM,GP-GC | 35-60

4 o [ 1 [ s 3
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uaadlulszneunanisnaass Water Content
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MANUIN N,
Tudszneunaminasssdaninnzi¥aunn

] L o a
UOIRANAN N IANTIY-HNT

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT*® 8 INSTITUTE OF TECHNOLOCY

LADKRABANG BANGKOK THAILAND. TEL. 82 -326 - 4216

WATER CONTENT

Soil sanple maaniaumiBvasiugniy
Sample From:  vaowdn a.0wing a.avfoms

»
Lecation wanlfjimsmaisimnsmlen

Sample Description: ﬁu@n 31

Soil sample 1 2 3
Container No. Cv-01 Ccv-02 | CV-03
Weight container + Wet seil 2 107.50 99.00 100.80
Weight container + Dry soil g 103.60 95.80 97.50
Weight water, Ww g 320 3.30 3.20
Weight container 4 15.80 22.50 2150
Weight dry sol, Ws g 83.50 73.40 76.60
Water content, w .3 4.18 4.50 418
Average = 4.28

Note : 1) Cerlification Applies To Test Samples Only.
2) No Erasure Or Alterations.
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1 o/

A A [ a
VINA IINIANTIHIUNT

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT’ § INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 -32¢ - 4116

WATER CONTENT

a Z oy a o
Soll sample myAnsiRumiEvB AU
Sample From: Loii oW .audie
. ¥ a0l 4 4
Location waalfjimsmadnimnsslen

Sample Description: ~ ANGNH

Soil sample 1 2 3
Container No. cv-01 Ccv-02 | CV-03
Weight container + Wet soil -8 93.50 99.40 | 120.68
Weight containes + Dry soil -3 89.40 95.40 | 115.80
Weight water, Ww g 4.30 3.80 470
Weight container -4 1460 23.50 24.10
Weight dry soil, Ws Z 75.00 7250 | 9260
Water content, w % 57 5.24 5.08
Average = 3,35

Note : 1) Certification Apphies To Test Samples Only.

2) No Frasure Or Alterations,

Hn4



velifla daviinazmans

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT* § INSTITUTE OF TECHNOLOGY

LADKRABANG BANGKOK THAILAND. TEL. 03 -326 - 4216

WATER CONTENT
Seil sangple mshansiamaifvasiugnis
Sample From: UaTin a.udawm s.augivm
Location sioatlfiBmsmeiaimnsalon
Sample Description: ﬁugn 1
Soil sample 1 2 3
Container No. Cv-01 cv-02 | CV-03
Weight container + Wet soil 4 122.50 110.20 | 103.50
Weight container + Dry soil g 118.30 106.40 | 100.00
Weight water, Ww g 3.90 3.80 3.20
Weight container g 23.50 1600 | 2210
Weight dry soil, Ws g 95.10 90.50 78.10
Water content, w x 410 420 4.10
Average = 413

Note : 1) Certification Applies To Test Samples Only.

2)No Erasure Or Alterations.
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NMANUIN N2.
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MANUIN N2,
Tulszneunamanaaesdaninyays
' o as d v o )
verinivlszasn daninvays
DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONCKUT* § INSTITUTE OF TECHNOLOG Y

LADKRABANG BANGKOK THAILAND. TEL. 02 -32¢ - 4216

WATER CONTENT

ol smmple mslaneipmmiAvedugni

Sample From: darniudseave o.#fs 2 a.um
¥

Lecation weulfiRmsmadyiiansmlen

Sample Description: ﬁugﬂ%’a

Soil sample 1 2 3
Container No, Cv-61 Cv-02 | Cv-03
Weight container + Wet soil g 80.20 114.20 69.50
Weight container + Dry soil g 79.80 113.50 68.80
Weight water, Ww -3 0.40 0.80 0.60
Weight container g 2230 24.10 22.80
Weight dry soil, Ws £ 57.00 89.40 | 46.00
Water content, w % 0.720 0.89 1.30
Average = 0.97

Note : 1) Cerlification Applies To Test Samples Only.
2) No Erasure Or Alterations.
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URIRA.N. IININYDYI

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT* § INSTITUTE OF TECHNOLOGY

LADKRABANG BANGKOK THAILAND. TEL. 92 -3126 - 4216

WATER CONTENT
Sol sample mslansramaivefugni
Sample From: Uniod. A, o.wiRlien .90
Location voalfmamarimnsalen
Sample Description: ﬁugn%’a
Soil sample 1 2 3
Containes No. Ccv-8i1 Cv-02 | CV-03
Weight container + Wet soil g 10020 | 11820 | 12570
Weight container + Dry soil 3 96.30 1150 | 12020
Weight water, Ww g 4.00 4.80 5.30
Weight container £ 23.60 15.20 24.60
Weight dry soil, Ws g 7270 9420 | 96.20
Water content, w % 350 5.10 551
Average = 5.37

Note : 1) Cerlification Applies To Test Samples Only.
2) No Erasure Or Alterations.
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Yonijugas Ssniavays
DEPARTMENT OF CIVIL ENCINEERING
FACULTY OF ENCINEERING, KING MONGKUT* § INSTITUTE OF TECHNOLOGY

LADKRABANG BANGKOK THAILAND. TEL. 02 -326 - 4216

WATER CONTENT

Seil sauple msdanspmmaivedugni
Sample From: uowinges o.wilnling 948

¥
Lacation waulfimamadrimasailen

Sangle Description: ~ AUgA¥A

Seil sample 1 2 3
Container No. Cv-01 Cv-02 | CV-03
Weight container + Wet soil 2 115.80 103.10 118.40
Weight container + Dry soil g 108.70 95.60 102.30
Weight water, Ww g 7.30 650 | 730
Weight container g 2480 25.18 24.90
Weight dey soil, Ws Z 82.90 70.20 78.10
Water content, w % 8.81 9.19 9.35
Average = 9.12

Note : 1) Certification Applies To Test Samples Only.

2 No Erasure Or Alterations.
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NMANHIN N3.
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MANUIN N3,
Tuilszneunannnasdaningvy3

vowedd dmiasivys

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' § INSTITUTE OF TECHNOLOGY

LADKRABANG BANGKOK THAILAND. TEL. 92 - 326 - 4216

WATER CONTENT

Soil sample milansipuauAvefugnd

Sample From: vawii i asuliusgeen 2,518
B He a Ay a a

Lacation aulfimsmadrimnslem

Sample Description: ﬁugn $t

Soil sample 1 2 3
Container No. Cv-01 cv-02 | Cv-03
Weight container + Wet soil & 85.00 9250 98.10
Weight container + Dry soil g 84.10 91.60 97.30
Weight water, Ww g 8.90 0.80 0.90
Weight conteiner -8 14.80 25.40 22.30
Weight dry soil, Ws g 69.30 66.80 75.00
Water content, w % 1.30 128 1.20
Average = 1.23

Note : 1) Cerfification Applies To Test Samples Only.

2)No Erasunre Or Alferations.
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You1ea33ENs gEaNans dmdasys
DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENCINEERING, KING MONGKUT* § INSTITUTE OF TECHNOLOG Y

LADKRABANG BANGKOK THAILAND. TEL. 02 -326 -4218

WATER CONTERT

LY ¢ L) & ~
Soll sample madansiuaiBvedugniy
! 4
Sample From:  LBW18355eWs gimsanis aansm 1.y
Location vealfiimsmedeimnsslon

Sample Description: ﬁugn%’a

Soil sample 1 2 3
Container No. CY-01 cv-02 | CV-03
Weight confainer + Wet soil g 108.90 99.80 | 110.80
Weight container + Dry soil Z 104.90 95.90 | 106.50
Weight water, Ww -4 3.80 3.90 410
Weight containes g 22.80 22.30 26.50
Weight dry soil, Ws I3 82.50 7360 | 80.50
Water content, w % 4561 5.30 5.09
Average = 5.00

Note : 1) Cerlification Applies To Test Samples Only.
2} No Erasnre Or Alterations.
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‘Uﬂﬂimiﬁgﬂﬁﬂl JWHINTNFYI

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' § INSTITUTE OF TECHROLOGY

LADKRABANG BANGKOK THAILAND. TEL. 02-326 - 4214

WATER CONTENT
Soil sl miansimumReadugny
1 ) A}
Sample From: vorlszinigman aamilth 3.my
. P18 a4 &
Lecation siaalfifmemaiaTimnaslem
Sample Description:  AUGNR
Soil sample 1 2 3
Container No. Cy-01 Cv-02 | CV-03
Weight container + Wet soil g 90.30 98.80 92.60
Weight contaner + Dry seil Z 86.90 94.30 88.48
Weight water, Ww g 3.80 470 430
Weight container -4 22.80 22.80 22.70
Weight dry soil, Ws g 63.40 7140 | 65.90
Water content, w % 5.99 .58 6.3
Average = 6.37

Note :  1)Cerification Applies To Test Samples Only.
2)No Erasure Or Alterations.
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MANUIN N4.

Tudszneunamisnaasianinaszyi

L Y a dw (Y] =
UBINHIUNNE IR IAATTYT

DEPARTMENT OF CIVIL ENGINEERINC

FACULTY OF ENGINEERING, KING MONGKUT * 8 INSTITUTE OF TECHNOLOGY

Soil sanple mslansiammaiRvedugnds
v a & o ] . |
Sample From: LBWNIUYING BUNABY 3.8T2YS
. L4 A wt a o
Location valfidmsmalariansmlon

Sample Description: ?mgn%q

WATER CONTENT

LADKRABANG BANGKOK THAILAND. TEL. 01 - 326 - 4216

Soil sample 1 2 3
Container No. Cv-0t Cv-02 | CV-03
Weight container + Wet soil 3 70.40 105.10 92.50
Weight container + Dry soil g 67.20 99.40 | 87.30
Weight water, Ww g 3.20 5.20 430
Weight container g 24.90 2450 | 2280
Weight dry s0il, Ws Z 42.30 74.14 64.90
Water content, w % 1.57 7.01 7.40
Average = 2.32

Note : 1) Certification Applies To Test Samples Only.

2)No Erasure Or Alterations,

d
o a o« d [y (Y]
Uon.A.A.A15GN3 NINduys dSminassyd
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' § INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND, TEL. 02 -326 - 4216

WATER CONTENT

Soll sanaple mslanzianmvadiugnde
¢
Sample From:  tipsandisonn niwdnysa wimes amey
L4
Lacation vealfiRmsmarimnsa o

Sample Description:  AugnSe

Soil sample 1 2 3
Container No, Cv-01 Cv-02 | Cv-03
Weight container + Wet soil g 97.50 9150 | 10190
Weight container + Dry soil g 91.90 8640 | 9560
Weight water, Ww g 5.30 450 5.50
Weight container g 1480 U | 1570
Weight dey soil, Ws g 77.10 6150 | 79.40
‘ Water content, w % 6.87 732 £.93
g
j Average = 7.04

Note :  1)Certificaion Applies To Test Samples Only.

2) Mo Erasure Or Alterations.

Y d‘ [ [ =)
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' § INSTITUTE OF TECHNOLOGY

LADKRABANG BANGKOK THAILARD. TEL. 02 - 316 - 4214

WATER CONTENT
sl sample mehaniamaiRvedugnia
Sample From: viansavioy 8wy sy it
Lacation voaliimsmeimnsnon
Sample Description:  AUgNY
Soil sample 1 2 3
Container No. Ccv-01 Ccv-02 | CV-03
Weight container + Wet soil g 115.80 103.10 | 110.40
Weight container + Dry soil -3 108.70 95.60 102.30
Weight water, Ww g 6.30 6.10 6.90
Weight confainer 4 24.80 25.10 24.90
Weight dry soil, Ws g 75.20 070 | 7810
Water content, w % 8.38 8.63 8.83
Average = 8.61

Note : 1) Cerlification Applies To Test Samples Only.

2) No Erasure Or Alterations.

w17
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AANUIN V1.
lulszneunaniinaassdsninnzidan

1) @ w oy
VOBIAN IR INNTIYIUNTT

GRADATION OF AGGREGATE (WET SIEVE)

Projeci : miessinumaiBuasduaniy Date of testing :
Location : vioulfidmsmeifietingsuiusy Test Sample Ne:
Sample From:  Unaian o.thuTwd s.asifomn

Sample Description: Siuznds

Sieve Number Retained Retained Accumulstive Passing
Stze in inch, Retained

(i) (g D) (%) %)
34 0.00 000 000 100.00
Kl 35360 2832 2882 71.18
Nod 157.50 1234 41 66 5834
No.10 471.70 3845 80.10 1950
Nodd 5020 409 3420 15.80

No200 43380 357 3177 1223
Pen 150.10 1223 100.00 0.00

Total 122690 100.00

The coefficient of unjformify (Cu) of the aggregafe is 9.29
The coefficient of curvature (Cc) of the aggregate is 1.98

8/12/2550
!

.. A\
, N

8 Pacing by weight

" 1 Diasseter (mm} o u
Tested By:
Nofe : Centified By :
1} Certification Applies to Test Samples Only.
2) No Erasure or Alterations.

HY3
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VONN BINIANSLYIUNTY

GRADATION OF AGGREGATE (WET SIEVE)

Project : msinsenaRnBryaGuani Daie of testing : 8/12/2550
Location : viosdubins metefiennssuTusn Test Sample No: H

Sanple From: Lo . wuuRsas 2.av@omen

Sample Description: Guandy
Sieve Number Retained Retained Accumulative Passing
Size it inch, Retained

) (g ¢ ) o)
34" 70.30 692 692 9308
Kl 31230 30.76 3768 6232
No4 169.50 16.69 5438 4562
No.10 15930 1569 70.06 2994
Nod0 9225 9.63 79.74 2026

No.200 125.20 1233 9207 493
Pan 30.50 793 10000 0.00
Total 101535 160.00

The coefficient of unjformity (Cu) of the aggregate is 21 .43
The coeflicient of curvatwre (Cc) of the aggregateis 1.52

A Svan

%6 Passing by weight
/a/
]

" 1 Diametes (mm) 81 w
Tested By :
Note : Certified By :
1} Cartification Applies to Test Samples Only.
2) No Brasure or Alterations.

Hu4



velila sniany@ann

GRADATION OF AGGREGATE (WET SIEVE)

Project : My IRTRVRU NG uoeugns Daie of testing : 8/12/2550
Location : Randfildinms meigieinssulusd Test Sample No: 1

Sample From:  daTUia a.udasum a.andows

Sample Description: Suandy
Sieve Number Retained Retained Accumulative Passing
Size ininch, Retained

() (g (%) ) (%)
34" 0.00 0.00 0.00 100.00
38" 179.30 1698 1698 8302
Nod 287.50 27.15 4413 5587
No.10 110.60 10.45 5458 4542
No 40 22550 2130 758 2412

Noa.200 17520 16.55 9243 439
Pan 8020 757 10000 000
Total 1058.80 10000

The coefficient of umiformity (Cu) of the aggregate is 8.57
The coefficient of curvatwre (Cc) of the aggregate is 2.14

108
7]
:g
S “ 537
g . &
gy
* » 2412
[ N
\» (%]
‘ . — A .
18 1 Diasmetes (mm) o o0
Tested By :
Note : Certified By :
1) Certification Appiies to Test Samples Only.
2} No Brasure or Alterations.

ALTR)
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MANUIN V2.
luilszneuwamanaaesdsniavays

f o w d a ar =
uamuuﬂszmn YININYAYI

GRADATION OF AGGREGATE (WET SIEVE)

Preject: miessinnmBuadugndy Date of testing :
Location : Vawdfusins aefieimnasuiosy Test Sample Ne:

Sample From:  Unriuusyasd o.085mn . umfd

Sample Description: Guandy

Sieve Number Retained Retained Accumulative Passing
Size in inch, Retained
() (em) o) %) (%)
K 000 0.00 000 100.00
33" 830 370 370 96.30
No4 67.00 512 832 91.18
No.10 R620 .40 3831 6169
No40 34860 4139 8021 1979
No.200 21160 16.16 96.37 363
Pan 4760 363 100.00 000
Total 1309.30 10000

The cogfficiont of uniformify (Cu) of the aggregate is 3.5
The coefficient of curvature (Cc) of the aggregateis 1.14

971212550

% Pascing vy weight
®

N

1 1 Diameter (mn) o o
Tested By :
Note : Centified By :
1) Certification Applies to Test Samples Only.
2) No Brasure or Alterafions.

HY7
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Uatad.N. InINYaYI
GRADATION OF AGGREGATE (WET SIEVE)

Pruject : s e Ruastuandy Daie oftesting : ~ 12/12/25%0
Location : vaniiiBinmaw rimnensTusd Test Sample Ne: 1
Sample From:  Untad. A, 2. miAfiou 2. gl

Sample Description: Gugniy

Sieve Number Retained Retained Accumulative Passing
Size ininch, Retained
(put) (em) ) 0] )
4 302 411 411 9589
Ky 15410 1242 16.73 Bn
No4 820 839 4532 468
No.10 4920 3924 8436 1544
No4 %0320 148 9199 g0
No.200 66.20 54 9741 259
Pan 3160 15 100.00 om0
Total 122130 100,00

The coeflicient of umifornaty (Cu) of the aggregate is 4.67
The coefficient of curvatuwre (Ce) of the aggregate is 1.17

9% Pacuing by weight

(1]

Tested By
Nofe : Certified By :
1) Certification Applies fo Test Samples Only.
2) No Erasure or Alterations.

WYY



Yeningas daninvay3

GRADATION OF AGGREGATE {WET S$IEVE)

121272550

Project : rEhRTsina RS uaRugndy Date of testing :
Location : Vianiems retitimnssuTum Test Sample No:
Sample From:  Unwninaes o.wificu 2. @i
Sample Deseription: fnnnty
Sieve Number Retained Retained Accumulative Passing
Stze in inch, Retained
(mum) (e ™) ) *)
K 000 0.00 0.00 100.00
33" 176350 152t 1521 #um
No4 30520 2629 41.50 5850
No.i0 32260 12m 63.29 3071
No4D 12060 1039 7968 2032
No200 11510 99 89.59 1041
Pan 12020 1041 100.00 000
Total 116030 10000
The coefficient of unifornuty (Cu) of the aggregate is 7.5
The coefficiert of curvature (Cc) of the nggregate is 1.88
1M st .
\” ;
» \
3 ;
[ ! -<
I f
o . i
* ]
] " ¢
I"w 4
. 1 "l T S— S T T WU T Y J A n Anraderat i
" 1 Dinmetes(ma) o4 .51
Tested By:
Note Certified By :
1} Certification Applies to Test Samples Only.
2) No Erasure or Alferations.

AT
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MANUIN V3,
lulszneunamsnaassdanianyys

Yewaudd dJanianyys

GRADATION OF AGGREGATE (WET SIEVE)

Project : AT rinaniBuosdiugndy Date of testing :

Location : dasdfitifins medeienssuilusn Test Sample No:

Sample From:  Uouwiuu ¥y achiiluszann a5

Sample Description: Siugniy

Sieve Number Retained Retained Accumulative Passing
Size in inch, Retsined

() (g=) ) ) ()
KLy 000 000 000 100.00
378" 15120 11.67 11.67 88133
No4 41870 3232 4399 5601
No.l0 333.10 BN 69.70 3030
No40 100.10 7373 7742 2253

No200 21230 1639 93381 497
Pan 80.20 6.19 100.00 000
Total 1295.60 100.00

The coefficient of uniformity (Cu) of the aggregateis 8.13
The coefficient of curvature {Ce) of the aggregate is 1.73

911212550
1

19
»
§
2 5 - J—
by
g “
&
*
»
]
1 1 Diametes (o) 04 ]
Tested By :
Note : Centified By :
1) Certification Applies to Test Samples Only.
2} No Erasure or Alterations.

Hyll



YOUNDITENT FHA9ANT JIWIATIVY3

GRADATION OF AGGREGATE (WET SIEVE)

M12/2350
1

Project: AT EURuALIG Yty Date of testing :
Location : vaaliidims melmiennsiuTus Test Sample No:
Sample From:  LDUNATSUNS REGWALS 2.UWHLK 3,515
Sample Description: fugnis
Sieve Number Reteined Retained Accumulative Passing
Size in inch, Retained
() (gn) ™) ] %)
e 0.00 0.00 0.00 100.00
n 19570 1411 1411 3559
Nod 4 1971 1381 66.19
No.10 39820 2870 6251 K1
No4D 16330 1181 7432 2568
No200 106.10 765 3197 1803
Pan 23020 1803 10000 0.00
Total 1387.40 100.00
The coefficient of umiformity {Cu) of the aggregate is 7.14
The coefiicient of curvature {Cc) of the aggregate is 1.14
108 ddety
‘*\‘Q
w ~
-§ A \\sm
2w
&t \
g ® A
&
¥ &
¥ Bkt
I e —
1" 1 Diamtter(mm) o4 »
Tested By:
Mote : Cestified By :

1) Certification Applies fo Test Samples Only.
2} No Brasure or Alterations.

Hul2



] o [ [ oy
vethsziaignism Samianvyd
GRADATION OF AGGREGATE (WET SIEVE)
Project: s RRRAR YN Date of testing : 971272550

Location : AanpRnsmefietisnnnius Test Sanple Na: 1

Sample From:  otkuafigmmh o0 it a. o

Sample Description: Guaniy
Sieve Number | Retained Retained Accumulative Passing
Size inmch, Retained
() (em) Q) ) )
e 000 000 0m 160.00
K 16140 1194 1154 2806
Nod B30 24108 351 639
No.18 41060 037 6638 3362
No4d 13510 959 763 162
No200 BMW 630 8268 132
Pen 420 1732 10000 0m
Total 135200 10000

The coefiicient of uniformity {Cu) of the nggregateis 7.14
The coefficient of curvature (Cc) of the aggregate is 1.79

, N
\
» \{*aﬁ

B diA

9 Fascing by weight

b " ool

" 1 Disueter(mn) 4y "
Tested By:
Note : Centified By :
1) Certification Applies to Test Samples Only.
2) No Brasze or Alferations.

HYl3
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MANUIN V4.

T a a Jd o [y =4
VBINHITUNNEY 1IN INAITY)

GRADATION OF AGGREGATE (WET SIEVE)

1211212550
1

Project : MR RV URIRUaGUENSY Dais of testing :
Location : Visdfiudin e NienssuTust Test Sample No:
Sample From:  Uoiuuiwe a.urvnau 28500
Sample Description: SLansy
Sieve Number Retained Retained Accumulative Passing
Size in inch, Retained
(aam) (e ) o) (%)
34 0.00 0.00 0.00 100.00
33" 33420 235 2235 7765
No.4 507.60 3395 5630 4370
No.10 305.60 04 7673 2327
No.40 12050 8.06 8479 1521
No.200 11620 1.77 9256 501
Pan 111.20 7.44 100.00 0.00
Total 149530 100.00
The coefficient of uniformity (Cu) of the aggregate is 14.29
The coeflicient of curvature (Ce) of the aggregate is 2.29
* K | i
; i
! :
. @ TS ‘ ]
9 \ :
£ ' |
.é' : g\\c.u 5
g * i \é ;
A H s
x
» 2 |
g2
T 50t
‘ P b e "y i A A A "y A "
1 1 Diwmetes (mm) 3] ]
Tested By :
Note : Certified By :

1) Certification Applies to Test Samples Oniy.
2) No Brasure or Alterations.

HYl5
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GRADATION OF AGGREGATE (WET SIEVE)

Project : MO R uAIIRRORURNSY Date of testing :
Lecation : Vionlusims mefisnmsuTusn Test Sample No:
Sample From:  vios.0.0.6hvsoml vidwiinags o.uromou 38508
Sample Description: Suzndy
Sieve Number Retained Retained Accumulative Passing
Size in inch, Retained
(anam) (gm) 0] ¢ )
34" 0.00 000 0.00 100.00
38" 156.20 1236 1236 8764
Nod 34620 740 976 6024
No.10 403.50 3194 7170 2830
Nod0 19920 1377 8746 1254
No200 2420 666 9413 587
Pan 7420 587 10000 0.00
Total 1263.50 100.00

The coefficient of uniformity (Cu) of the aggregate is 7
The coeficient of curvature {Cc) of the aggregafe is 1.29

14/12/2550
1

56 Passing by weight

] \“.2‘-
.| N\
a, e

1 1 Dinmeter (mm) ) )

% 557

Note :

Tested By:

Certified By :

1) Certification Applies to Test Samples Only.
2) No Erasure or Alterations.

HY16



UonIzImIey Jaminaszys

GRADATION OF AGGREGATE (WET SIEVE)

Project : msheswinumrBusGugniy Daie of iesting : 14122550
Location: Vianfiins s dimne i Tusa Test Sample Ne: 1

Sample From:  Unnsvuus a.ursman 250

Sample Description: Suaniy
Sieve Number Retained Retained Accumuletive Passing
Size in inch, Retained
() () ™) () )
34 000 000 000 100.00
Kl 26450 2152 2152 B8
Nod 20 2018 41 o
No.10 3020 2605 67.76 3224
NoAD 19520 1588 8364 1636
No.200 12060 981 9345 6.55
Pen 8030 655 100.00 000
Total 112920 10000

The coefficient of wiformity {Cu) of the aggregate is 8.75
The coefiicient of urvature (Cc) of the aggregate is 1.61

9 Passing by waight
E 3

" 1 Dismeter(ma) o w
Tested By:
Nota : Ceatified By :
1) Certification Applies fo Test Samples Cnly.
2) No Brasure or Alterations.

Hul7
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MANUIN AL,

Juilszneunamsnaassdan inazi¥ans

COMPACTION TEST

tesian I TANHAUNT

{Refer 0 AASHTO T 193)

Project:  mslwnsianmunRvamneoy

»
Lecation:  wastlijildmsmaarimmnssilem

. 4 o o
SangleFrom : UoBIeM 2. WG anziBann

Date Of Testing 512551
Swnuple Description :  AugnH Type of Testing Modified Proctor
Meld Vehione ; 2118.46 o
Mold Weicht : 5,965 an
DENSITY
Determination No. 1 2 3 4 5
Weight mold + compacted soil '3 10,622 10,890 10,955 10,873 10,900
Weight mold fa f 5,965 [ 5,965 f 5,965 5,965 5,965
Weight compacted soil g i 4,657 [ 4,925 f 4,990 4,908 4,935
Wet density glee f 220 f 232 f 2.36 2.32 233
Dry density, Gd glee 2.06 2.16 2.18 2.08 2.02
WATER CONTENT
Determination No. 1 2 3 4 5
Container No. cvo1 cvo2 cvoes Cvo4 CVos
Weight of container + Wet soil g 162.76 129.05 139.17 118.84 120.00
W eight of container + Dry soil g 153.80 121.13 128.98 109.30 109.30
Weight of water, Ww g 8.96 792 9.19 9.54 10.20
Weight of container g 17.52 17.62 172.52 24.64 17.36
Weight of dry sol, Ws z 136.28 103.51 112.46 84.66 92.44
Percentage of water content, w % 6.57 7.65 8.17 1.27 11.03
Maxivam Dry Density = 2183 gie
Optinumm Moistore Content = 8.7¢ % Tested by :
Now : 1} Cergficarion Apphies 1 TestSamples Only. Certified by :

2} No Erasure or Alrratons

HA 3




COMPACTION TEST

{Refer b AASHTO T 193)
Praject : milwneammRvemnem
¥
Lacation : venlfiBmsmairimnsalen
. ¥ J
Sangple From : tizewen 8.1 g s aedann Date of Testing : 31172551
3 0y A b4 3 »
Sample Dexcription : AU Type of Testing Modified Proctor
2.20
2.18 Vi 18 Y
4 A
Fd h
yi \
2.16 f2l46 \
\
{ X
214 +
7
_—
S w2 F -
» Y
b3 i
T 20 Y-t
s s
| 1
I
£ o / \
] i\
) t
2.06 ' EY: " Y
i
i
204 {
2.02 EY:
2.00
5.00 7.00 9.00 11.00 13.00 15.00
Water Content %

Maxiuon Dry Density = 183 giee

Optiramm Moishwe Confent = 8.7 Ya
Nox : 1) Cerrification Applies © Test Samples Only.
2} Ro Erasure or Aleratons.

Ha 4

Tested by :

Certified by :
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COMPACTION TEST

g o
R IANTIHAUNA

{Refer b ARSETO T 193)

Project:  miliansipumiivediugniy

»
Lecation:  voulfiimsmeianiensslen

SroupleFrom : LB 8.AMNENTA AREFANN Date Of Testing 5551
Sample Description:  AugnFa Type of Testing Modified Proctor
Mold Vohume : 2105.00 cm
Mold Weisht : 5,970 am
DENSITY
Determination No. 1 2 3 4 5
Weight mold + compacted soil g 10360 | 10704 | 10943 | 10675 | 10,595
Weight mold g f 5,970 f 5,970 [ 5970 | 5970 | 590
Weight compacted soil 2 4,390 [ 4734 f 4973 4705 4625
Wet density glce 2.08 [ 2.25 f 236 224 2.2
Dry density, Gd glee 2.08 212 2.19 2.02 1.98
WATER CONTENT
Determination No. 1 2 3 4 H]
Container No. Cyo1 cvo2 04415 Cvo4 CVo0s5
Weight of container + Wet soil g 306.90 311.00 318.70 323.80 324.00
Weight of conteiner + Dry soil g 297.00 296.80 296.70 296.00 296.70
Weight of water, Ww z 9.90 14.20 22,00 2780 2730
Weight of container g 24.18 LY x) 2398 4.14 2444
Weight of dry soil, Ws g g2 | zase | a2 | mmss | 2%
Percentage of water content, w % 4.40 6.00 8.07 10.50 11.00
Maxdnmm Dry Densty = T 21 gice
Optinam Meisture Condent = 158 % Tested by:
Noe : 1) Certification 4 gplies b TesSamples Orly. Cestified by:
2) No Erasure or Aleravons.

HA 5




COMPACTION TEST

{Refer © AASHTO T 153)
r
Praject : mhansiaamivedugnis
r
Lacation : eufBmsmatrimnsslen
r
Sample Fom : AlaAR 2. 3Rz Date of Testing : 51502551
r
Sample Description: - Augni Type of Testing Modified Proctor
2.25
220
A )
A N
,/ \
215 v -
0 / \
’& 21 \
¥ / ‘
H
E 2.10 7 \
? i .
A / *
205 y -
// \
20p
4204 N
2.00 -
+9p—1
195
2.00 4.00 6.00 8.00 10.00 12.00
Water Content %

Maxinnun Dry Density = yAL ] gie

Optimon. Moeishiwre Condent = 180 %a Tested by:
Nox: 1) Cersificarion Applies b Test Somples Only. Cerlified by:
2} Mo Eraswe or Aleravions.

HA6



valifla danianziiann

COMPACTION TEST
(Refer © AASHTO T 193)

Project:  muiAnsameiRvedugnd

¥
Lecation:  valfimsmalarimnsalem

sangleFrem : U8 1 10 B.0R9071 3R 3 9mm Dade Of Testing 5172551
Sample Description:  Augnis Type of Testing Modified Proctor
Mold Volms : 2110.00 ot
Mold Weight : 5,980 an.
DENSITY
Determination No. 1 2 3 4 5
Weight mold + compacted soil g 10,237 10,647 10,963 10,886 10,767
r y y 4 r
Weight mold g s980 | 5980 | 5980 | 5980 | 5980
4 r 4 y y
Weight compacted soil g 4257 4,667 4,983 4906 41
r 4 r 4 4
Wet density gice 2.02 221 2.3 233 2.24
Dry density, Gd giee 197 2.10 2.16 2.08 1.98

WATER CONTENT

Deterntination No. 1 2 3 4 5
Container Ne. Ccvol cvoz Cvo3 Cvo4 Cvos5
Weight of containes + Wet soil g 300.00 285.60 318.20 320.40 270.06
W eight of container + Dry soil g 23270 2240 293.00 288.70 241.10
Weight of wates, Ww g 730 13.20 25.20 3170 2890
Weight of container g 17.52 17.54 1253 17.54 1251
Weight of dry soil, Ws g 27518 | 25486 | 2547 | 27146 | 22359
Percentage of wafer content, w % 265 5.8 9.15 11.69 12.93

Maxbum Pry Demsty = = 21 ke

Optinmm Moishiwre Contend = " % Tested by:
Now 1) Cersficarion Agplies v Test Samples Only. Certified by :

2} 8o Erosure or Alerotons

WA 7



COMPACTION TEST

{Refer 0 AASHTOT 193)
r
Preject : medansiaumaBendugnis
4
Lecation : vealfifmsmelyimnsaon
r
Sawple From : s lifla 2 walasem aneFanm Date of Testing : 5112551
r
Sauple Description : ﬁugﬂfa Type of Testing Modified Proctor
218
18
216
// N
212 / .
10 4210
2 /| ,
o 208 / \\ o=
" o206 /
§ /
q /
2 204
: / \
2.02
2.00 / \%
198 /
| [ 197
196
1.94
0.00 200 400 6.00 8.00 10.00 12.00
Water Content %

Makmwm Dry Density

= M ghe

Optisusa. Meishire Cantent = .20 %  Testedby:

ok ;

1) Certfication A pplies b Tess Somples Only. Certified by :

Determin

Water ¢o

2} No Erazuwre or Alrratons

HA 8
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MARUIN A2,
lulszneunanismaaesdaniavays

| . d o o &3
‘Uﬂﬂ]‘u'ﬂ‘lj‘i%ﬂﬁﬂ JHIAVAYS

COMPACTION TEST

{Refer v AASHTO T 193)
Project:  mslanspumiRvesiugnse
Location:  viosfjiimsmadodmnsalom
SampleFrom : iainTurlszered 0,639 vvoy? Date Of Testing 5172550
Sample Description : au‘gtﬁ' L] Type of Testing Modified Proctor
Meld Vebume : 2105.00 cm
Meld Weight : 5,970 g
DENSITY
Detenmination No. 1 2 3 4 5
Weight mold + compacted soil g 10,658 10,911 11,027 11,055 11,154
y 4 r y y
Weight mold & 5,570 5,970 5,578 5,970 5,970
y 4 4 4 r
Weight compacted soil g 4,688 4,941 5,057 5,085 5,184
r r 4 r y
Wet densify glee 2.23 2.35 240 242 2.46
Dry density, Gd glce 2.7 2.14 2.16 2.09 2.04
WATER CONTENT
Determination No. 1 2 3 4 5
Container No. Cvol cvoz Cvo3 Ccvos CVD5
Weight of container + Wet soil 4 288.30 283.00 261.00 298.20 303.08
Weight of container + Dry soil g 26960 | 25970 | 23700 | 26080 | 261.20
Weight of water, Ww & 18.70 23.36 24.00 37.40 41.80
Weight of confainer g 24.18 2422 23.98 24.14 2444
Weight of dry soil, Ws g 245.42 235.48 213.02 236.66 236.76
Percentage of water content, w % 7.62 9.89 11.27 15.80 17.33
Madneos Dry Density =  3.165 gke
Optioum. Meishire Content = " 1z %% Tested by :
Mor : 1} Cersfficarion Agplies © Tesr