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Thanradee Kortangsumpan 2009: Cold Mix Pavement Recycling with Asphalt Emulsion.
Master of Engineering (Civil Engineering), Major Field: Civil Engineering, Department
of Civil Engineering. Thesis Advisor: Associate Professor Piphat Sornwong, M.Eng.

143 pages.

The purpose of the research, cold mix pavement recycling with asphalt emulsion
between emulsified asphalt type CMS-2 and CSS-1, That to be informed the property of old
pavement, to compare between old and improve of pavement and design old pavement to
recycling with asphalt emulsion to use in the work of highway engineering.This research use the
pavement from Nakhonrachasima-Chaiyaphoom at sta. 183+000 and then the old pavement is
mixed by emulsified asphalt type CMS-2 and CSS-1 at mix ratio are 0:100, 25:75, 50:50, 75:25
and 100:0. After that to be test engineering property in the laboratory such as; Unconfined
compressive test, Indirect tensile test and Resilient Modulus by the dry density of sample are
90,95 and 100 percent by maximum density.The sample test in soak condition, unsoak

condition and at 40 celcious degree of temperature.

The result of Unconfined compressive test the mix ratio of old pavement aggregate
with CMS-1 is 50:50 and CSS-2 is 25:75 have the highest compressive strength. The highest
Indirect tensile strength of emulsified asphalt type CMS-1 is mix ratio 100:0 and emulsified
asphalt type CSS-2 is mix ratio 75:25. Then the Resilient Modulus in soak condition higher than

unsoak condition but the Resilient Modulus at 40 celcious degree of temperature is decrease.

The conclusion of research, the property of engineering while the same mix ratio that to

cement with emulsified asphalt type CMS-1 is better than emulsified asphalt type CSS-2.

Student’s signature Thesis Advisor’s signature
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Y 1
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ﬂ1§ﬂﬂﬁ@ﬂﬂ1ﬂ1ﬂmﬁﬂﬂ@ﬁu‘ﬁ1ucﬁ 'J’ﬁﬁﬂuﬂ?i‘ﬂ'I'Ji]Elﬁvlﬂuuﬂ'lflﬁﬂiﬂiQﬁ§1\1‘1/]'l\‘1lﬂ§J

2
YOINNHANHWIGAY 2 (UATIIFAN — Fogdl)  WIIMInadorIAInuaulANLgINAIN
Y
VOIADEOATIAIU Aal

=

1.1 ﬂWiﬁT’UuWﬂﬂﬁ%"U@Q’j}ﬁﬂM’Jaﬁ’]N NMINATDUUAAITUAITIN 3 MTTUUN

" W a a A [ a a

[ o 1 J < 1
IAANIATINANNDATIAIUA N ﬂ3!Wu1ﬁ313ﬁﬂﬁuﬂaﬂlﬂﬂﬂﬂ]u1ﬂﬂfJT]Jﬂ'J’]'JﬁﬂW'JV]’NL@

a Q a

a a

(RAP) Ta8%if1 Median Diameter (D,) UDIHUAGAANTVUIA 4.86 VaWAT TAQHINIAUA

(RAP) Hy11A 0.72 Haaiung uamﬁ'aﬁﬁ’ﬁ@%q 2 wila s mEa @A muasziiy
183151/ Median Diameter (D) faneraslumssdi 3 mssuunaauiasussnineiaai
MUANADTUAQIIANAWOATIAIUAN AD 25:75, 50:50 Az 75:25 HyuIA 2.92, 2.23 uag

o w [ A 9 = ao Y A
1.73 auaiad Llazllﬁﬂ\ﬁlu"lﬂﬂﬁg“l]f’]ﬂ?ﬁﬂll’mi’JllVlclslfelUﬂ"liﬁﬂH"lflﬁlﬂll’ﬂuﬂTWV] 25

k4
12 msswundszanvesau Taslidaguiasiuianue 5 oasidiu Taeldasns
FWUNTLANVDIAUAINITZUVYDI AASHTO 1aadluasan 3 msduuniaguiasiuaiy
1 9
9RT AU FITAQUIATINNG 5 drumaneglungu A-1-a 1agdMuNA Iz Unified

Soil Classification 8§ 1Ungu GW
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Msuunlsznnueau

TAQUIATINHINUANADHUAGNIAY

0:100 25:75 50:50 75:25 100:0
MIMIVUIAAAE IA8ITIOUFIUALLAT

L‘]Jf]i( 2" (50 mm) (%) 100.0 100.0 100.0 100.0 100.0

L‘]Jf]i( 1" (25 mm) (%) 100.0 100.0 100.0 100.0 100.0

L‘]Jf]i( 3/4" (19 mm) (%) 91.7 96.3 92.6 96.4 93.0

L‘]Jf]i( 3/8" (9.5 mm) (%) 64.9 59.1 64.2 73.4 60.9

L‘]Jf]i(4" (4.75 mm) (%) 41.0 34.0 36.8 46.6 34.2
4

11995 10 (2 mm) (%) 21.0 14.1 14.0 18.1 10.8
4

1995 20 (0.85 mm) (%) 11.5 6.6 5.6 5.9 2.7
4

199 40 (0.425 mm) (%) 6.7 3.9 3.0 2.6 1.0
4

1995 50 (0.29 mm) (%) 4.8 2.9 2.2 1.7 0.7
4

1995 100 (0.15 mm) (%) 2.5 1.6 1.2 0.8 0.4

L‘]Jf]i( 200 (0.075 mm) (%) 1.1 0.8 0.6 04 0.2

Median Diameter (D) (mm) 4.8 2.9 2.2 1.7 0.7

AMAVIAVOITIUNATUAZLUNTULDS 40 (425 mm) -
AsTNaIAAN (PI) NP NP NP NP NP
MINTLWVDUNARY
duilszansanuaduawe (C) 119 7.5 6.5 5.7 5.1
dulszanianuld (Cc) 16 1.3 1.2 1.0 1.0
MIPWUNYTENNUDIAU
AASHTO A-1-a A-1-a A-1-a A-1-a A-1-a
Unified Soil Classification GW GW GW GW GW
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70 - 2575
E
2% 8- 50:50
E 50
s // /K —— 7525
40
—— 100:0
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// ~*— {iuAQnINTA A
20 - 1
—— fiungninia B
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0l %

0.01 0.1 1 10 100
Diameter (mm.)

d’ o Aq Y =2 awv
HNN 26 Tu?ﬂﬂﬁgﬂlﬂﬁﬂﬁﬂuﬂﬁﬁﬁﬂlﬂiﬂf&luﬂ'liﬁﬂﬂ'l'ﬁ]ﬂ

13 MIVASALDLGINIINIATTIY (Modified Compaction) aadlua13nein 4 nmi 26
{ [ ' < 1w a a
uazmwil 27 wamsnaaeUMIVASALDUFINIMATTIY sz Ia1TaquiasaumImudy

ApruAani 0:100, 25:75, 50:50, 75:25, 100:0 IAIANUHUIMHULRIZIARAD 2.19, 2.10, 2.11,

L d‘dl 1

@ J a o w :
1.96 wag 1.87 NIN/QNUIANLEUAINAT A1Ua1AU Gdﬁ\ulﬁﬂ\‘lslﬁ,ﬂiWU?W?ﬁﬂﬂNﬂWﬂ?Wﬂﬁunlu

q

Fd
= [

] ' 4

anad 1WoNoAT 1A IUNTUVDITAQAINIUAN (RAP) MY UAINDATIAIU AU
1 o 1 4 Y a 3, { <]

ANurUIiuveida @k duegiulsuaniuazvnanaz iz auninan T

Tnajaanaunu luazlivesinilosnga
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*RAP:RCR

Compaction Test

0:100 25:75 50:50 75:25 100:0
Optimum Moisture Content (%) 53 6.6 6.2 5.8 5.6
Maximum Dry Density (ton/m’) 2.19 2.1 2.11 1.96 1.87
WUBIHR * RAP:RCR H10D93a9uIa5 WAIMUANADHUAGNIAN
RAP 0%

. RAP 0%

E OMC = 53%

Q 3

[ MDD = 2.19 ton/m

a

Water Content

RAP 25%

RAP 25%

2 2.10{- ___________ N

D L

8 i /——ﬂ-F\’

22004 t OMC = 6.6 %
a

MDD = 2.1 ton/m’

0 2 4 6 8 10
Water Content

MNA 27 ﬂ‘iW‘lNaﬂﬁ‘ﬂﬂﬁ’ﬂ‘uﬂTﬁ‘UﬂﬁJﬂLL‘U‘UElxiﬂ’jﬁﬂ@]3@11!"1]’6)@5@51??’31&?4?(% 0:100

iag 25:75
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RAP 50%
OMC = 6.2 %

MDD = 2.11 ton/m’

RAP 75%
OMC = 58%

MDD = 1.96 ton/m’

RAP 50%
230 ¢
2.20 £ .
z. L !
—1210 ———————————— G = e -
z210d TS
8200 F -
> 3
[ :/ !
21.90 o -
1.80 :HLHHH;HHUH‘;HHHHH‘VHHHH;‘“HHH
0 2 4 6 8 10
Water Content
RAP 75%
2.100 ¢
F 1
3‘2'000 F I
g1900
2L i
>
St
a 1.800
1.700
0
Water Content
RAP 100%
2.00 ¢
2:1.90 £
= he -
= o
| : I
b1.80—: I
a F I
E I
1.70 *H...‘H..;H...‘H.w‘...?HYW...WHH
0 1 2 3 4 5 6 7 8
Water Content

RAP 100%
OMC = 5.6 %

MDD = 1.87 ton/m’

WA 28 ﬂiTV\IW’dﬂTi‘Vlﬂﬁ'i’)llﬂ”IillﬂﬁﬂlL‘]J‘]_lq\iﬂdWﬂW@ijTuﬂl@ﬁﬁj@ﬁﬁlﬁuNﬁN 50:50,

75:25 t1ag 100:0
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9

1.4 D1InNagoUyinn1 CBR Iﬂﬁlﬂ']ﬁﬁ'l!,’l’]']ﬂ'lﬂ'l']ilﬁl!'llluullﬁj\?qqq@LLa$ﬂ1ﬂ§M1ﬂ!ﬂ1

ﬁl'ﬂll']gﬁllfﬂ']ﬂﬂ'ﬁﬂﬂﬁ@llﬂ”li‘].lﬂé}ﬂl!,llUqx‘]ﬂ'j'l‘iJ”I@Iﬁ:ﬂ;'ll!iJ']ﬁ”lﬂ”lﬁVlﬂﬁﬂ‘Uﬁ']ﬂ"l CBR
9 Y A <3 Y a A A oA

Wamﬁ‘wﬂﬁ’a‘uhlﬂuﬁmllﬂum'ﬂ\m5 ﬂzmuvlﬂﬂ TUAGNIANNAAITN R ULUUNGITINGTD

] Y
Fuusaldun

1.5 MINATOUA Unconfined Compression Strength (UCS) wamsnaaeu lauansl’

' o v o [ a

{ (] ' a o Y 1w 1
Tumsnn 6 wmiulanaiiawavesiggiuagniauansosuuson laanidasidiu

{ [ a a Q' 1Y 1 Y LY
ﬁﬁm@mmamm (RAP) WA UIWU Ll,ﬁSﬁfﬂiﬂﬂﬁ'@‘ﬂﬂ\‘]ﬂﬁﬂ’)ﬁﬂ31uﬁ@ﬂﬂﬁﬂﬂﬂﬂﬂ15ﬂﬂﬁﬂﬂ

1 4 (% a a [ 9 1w a a
W11 CBR  iedagidungniauiuuseldaniniagniniuan (RAP) lunmisnadel
@ Aa a 1A a { @ ' [l o & Y o 1 Y
’Jﬁ'ﬂll'Jﬁj')llW'JV]WQL@]N@@WUﬂQﬂ!ﬂMﬁ@@i’laﬁu 100:0 ]liJﬁ'liJ'lif]V]'llL]JuﬂfJu@]'J@ﬂ']\?ulﬂ
ehigunsonaaenld

M519N 5 MINATOU CBR

*RAP:RCR
CBR

0:100 25:75 50:50 75:25 100:0
Optimum Moisture Content (%) 5.3 6.6 6.2 5.8 5.6
Maximum Dry Density (ton/m’) 2.19 2.1 2.11 1.96 1.87
Dry Density 95% 2.081 1.995 2.005 1.862 1.777
CBR at 0.1 in 30 15.3 13.5 6.7 4.8
CBR at 0.2 in 35.5 17.8 16.7 9.3 6.4

WUBIMA * RAP:RCR 110093 daN1a5WHIMIANao HUAgNIAY
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2. wamseanUUUEIMHANE S UM TaglassadsdimaundunldlinyHonasdy

Y] da v v
maeaandlaty

a oy I’ v @ Y d‘
2.1 msnageumdsuailutealanoiaty L!ﬁﬂ\iNﬁﬂWﬁVIﬂﬁ@UUl’JGlUG]"IiNVI 6

< 1 a ‘A v W a =\ S I 4 ‘;y 1
nvznaNlulsnaeailandiarusia CMS-2 uag €ss-1 szinlesiduariogiszunm

s 3 4 S 3 4 o w
27 oS wua tag 36.5 1osIFua a1ua1ey

[

d’ a g’ Ia o
M3190 6 Msnagevdsuaniluteailanoiatu

Emulsion CMS-2 CSS-1
Sample Test 1 2 1 2
Weight. of emulsion (gm) 200 200 200 200
Weight. of Still (gm) 2332 3003 2334 3004
Weight. of Still & Sample (gm) 2532 3203 2534 3204
Weight. of Sample (gm) 2464 3135 2451 3121
Water & oil (co) 64.8 63.8 79 82
Water (co) 52 56 71.5 74.5
Water content (%) 26 28 35.75 37.25
Average (%) 27 36.5
22 manaaeSunaeailadatadiunazalSinaniiininz o
221 msnageudSinameailadsiadufiminzan
wuaasmmInageulSuansafladoiatuyiia CMS-2  uag  CSS-1

= Vo \ A o " e J 4 /3 o J
NHVIZAVVOILADEOATIFIUNEY o1 Uan1Tu 1N 3.0 s suavealim

@

Un

a9

Y & 1 a a A v o
UIDNTIULNN Gﬁ\il!ﬁﬂ\iﬂq(lu@"ﬁ']ﬂﬂ7 sazuaaans1vesmsnageulsnategilanouaty

¥UA CMS-2 112 CSS-1 NMUVZANVDUNALOATIFIUNTULAAIIUNINDT 28 HaznINh 29



4 a Ja v @ a {
msnﬁ 7 ﬂﬁ‘ﬂﬂ’(ffﬁl‘ﬂﬂilﬂmuﬂﬁWa@@NQ%H%UQ CMS-2 ey CSS-1 ﬁmmzau

CMS-2
*RAP:RCR Emulsion (%) Water (%) Density (ton/mz)
0:100 33 3.0 2.325
25:75 3.1 3.0 2.334
50:50 2.7 3.0 2.315
75:25 3.0 3.0 2.296
100:0 2.2 3.0 2.255
CSS-1
*RAP:RCR Emulsion (%) Water (%) Density (ton/m3)
0:100 2.7 3.0 2.322
25:75 2.3 3.0 2.325
50:50 23 3.0 2.280
75:25 2.0 3.0 2.286
100:0 1.7 3.0 2.246

WUYING * RAP:RCR HINgDIIdauIasmmwHImuauaiuagniau
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222 mInageulsunanihnminzau

Y v 1
manaaeulsmanhimimnzauvowaazdnndiundy Faaaoglu

v a

H 9
A15197 8 uﬁmmmimﬁa‘uﬂﬁuwmﬁmamaﬁﬂa@i’auaw%uﬂ CMS-2  uag CSS-1

MUV AVVDIUADZOATITIUNTY  IUAINA 30 uazN N 31 uaasns1vveanisnaaoy

a g/ I v W a {
Usuaniwazioalandla¥usiia CMS-2 ttag CSS-1 Mz au

4 a g’ A v » a 1
ﬂTi'Nﬁ 8 msnagevlsunaiwazuealanddatuyiia CMS-2 uag CSS-1 MU HY

VDIDATITIUNTUNNHUA

CMS-2
*RAP:RCR Emulsion (%) Water (%) Density (Kg/m3)
0:100 33 3.4 2325
25:75 3.1 33 2316
50:50 2.7 3.5 2308
75:25 3 4.5 2318
100:0 22 3.2 2240
CSS-1
*RAP:RCR Emulsion (%) Water (%) Density (Kg/m3)
0:100 2.7 4.5 2330
25:75 2.3 4 2338
50:50 2.3 3.5 2300
75:25 2 4.5 2308
100:0 1.7 4.2 2225

WUOIMA * RAP:RCR 110093 daN1a5 WHIMIANao HUAGNIAY
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3. NaMINATeUAMANTANMIIAINT TN

3.1 MINAdoUA1 Unconfined Compression ~ Strength  (UCS) HaNSNATOUA
I v @ a 1
Unconfined Compression Strength (UCS) vouueaiandiatuyila CMS-2 taz CSS-1 i
AAIATUNIUS VLT IOAGIGAVDIOATIAIUNANTZHANIAANIATINADAUAGNANTN 50:50 1Az
1 o o 9 o o Ao ] I 3 4 . 1w
25:75  TagmMMaInIuMusuLs9anIANUILLY 100 1o3iEud (Density 100%) 11111
2 o v & Y Y =
9.2 uaz12 Kg/em® awdny sawanmsnadou laudaal3luaisiei o

] X
M319N 9 WANSNATOY Unconfined Compressive Strength (UCS) vouuealanoiatu

¥UA CMS-2 11ay CSS-1

Unconfined Compressive Strength (UCS) (Kg/cmz)

CMS-2

Of Maximum *RAP:RCR
Density 0:100 25:75 50:50 75:25 100:0

%) Load UCS Load UCS Load UCS Load UCS Load UCS
0
(Kg) (Kglem) (Kg) (Kgem) (Kg) (Kgem) (Kg) (Kgem) (Kg) (Kg/lem)

100% 5354 6.5 6342 77 7497 9.2 6269 7.7 5458 6.7

95% 384.1 48 467.8 57 4827 59 4469 55 4880 6.0
90% 3102 3.8 3626 44 3523 43 3674 45 3607 44
CSS-1
Of Maximum *RAP:RCR
Density 0:100 25:75 50:50 75:25 100:0

%) Load UCS Load UCS Load UCS Load UCS Load UCS
0
(Kg) (Kg/cmz) (Kg) (Kg/cmz) (Kg) (Kg/cmE) (Kg) (Kg/cmz) (Kg) (Kg/cmz)

100% 614.0 74 981.1 12 7756 95 8010 99 7155 88
95% 4816 59 6848 84 5764 72 6361 78 4532 55
90% 3397 42 4591 56 5268 65 4787 59 4002 49

WUEIMA * RAP:RCR 110093 daN1a5 WHIMIANao HuAgnIaLy
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10
.
8 . .
- ) € CMS-2 Density 100%
« ®
g 6 - - - | ® CMS-2 Density 95%
%0 , L a A A| A CMS-2 Density 90%
=
2
0
0 25 50 75 100
RAP(%)
14
12 >
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= 4 A (CSS-1 Density 90%
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0
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RAP(%)

MNN 33 n3lALRAINANIINAGDY Unconfined Compressive Strength (UCS)

32 MINATOUANNAIUNMIULTIAINIISDY (Indirect Tensile Strength Test) 1AM
Y Y
mInagouiaa 1ae351159A9N19801 (Indirect Tensile Test) LUVLFI (Soaked) tnylaingri

(Unsoaked) ~ uaznaa@ouiiguund 40'C  vesuediladodad¥u cMS-2  uag CSs-1

v
I v AA v 1

3 < ' {
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M15197 10 WaNINATOUA Indirect Tensile Strength Test (IDT) LULLFI (Soaked)

Indirect Tensile Strength Test (IDT) (Kg/cmz)

CMS-2
Density 100 % Density 95 % Density 90%
Of Maximum Density ~ Of Maximum Density ~Of Maximum Density
*RAP:RCR
Average IDT Average IDT Average IDT
Load (Kg) IDT Load (Kg) IDT Load (Kg) IDT
0:100 163.6 1.3 92.8 0.8 74.8 0.6
25:75 238.1 2.1 194.3 1.6 138.7 1.1
50:50 267.6 2.2 217.8 1.8 154.9 1.3
75:25 219.0 1.8 181.7 1.5 160.3 1.3
100:0 314.8 2.6 2143 1.7 188.1 1.4
CSS-1
Density 100 % Density 95 % Density 90%
Of Maximum Density =~ Of Maximum Density  Of Maximum Density
*RAP:RCR
Average IDT Average IDT Average IDT
Load (Kg) IDT Load (Kg) IDT Load (Kg) IDT
0:100 274.0 2.2 200.3 1.7 133.0 1.1
25:75 337.3 29 242.7 2.0 135.1 1.1
50:50 360.5 3.0 261.4 2.2 161.1 1.3
75:25 386.3 3.2 307.7 2.6 215.7 1.8
100:0 370.6 3.1 262.4 2.2 194.7 1.6

WUBIMA * RAP:RCR 110093091105 WHIMIANao HUAGNIAY
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M15197 11 WamMsnageuna Indirect Tensile Strength Test (IDT) 11U litt%191 (Unsoaked)

Indirect Tensile Strength Test (IDT) (Kg/cmz)

CMS-2
Density 100 % Density 95 % Density 90%
Of Maximum Density Of Maximum Density = Of Maximum Density
*RAP:RCR

Average IDT Average IDT Average IDT
Load (Kg) IDT Load (Kg) IDT Load (Kg) IDT
0:100 237.0 1.9 205.2 1.7 190.3 1.6
25:75 270.4 2.2 204.2 1.7 151.8 1.3
50:50 292.7 2.4 269.7 23 181.3 1.5
75:25 257.0 2.1 227.8 1.9 169.2 1.4
100:0 3325 2.8 277.3 2.3 234.7 1.9

CSS-1
Density 100 % Density 95 % Density 90%
Of Maximum Density Of Maximum Density Of Maximum Density
*RAP:RCR

Average IDT Average IDT Average IDT
Load (Kg) IDT Load (Kg) IDT Load (Kg) IDT
0:100 295.9 2.5 231.7 1.9 182.4 1.5
25:75 361.3 3.0 253.6 2.1 176.5 1.4
50:50 384.4 32 333.2 2.8 226.5 1.9
75:25 399.2 33 339.9 2.8 226.1 1.9
100:0 379.1 3.2 278.5 23 217.7 1.8

WG * RAP:RCR H18D93a9uIa5 WAIMUANADHUAGNIAN
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M3197 12 #ANINATOUA1 Indirect Tensile Strength Test (IDT) ANl 40 C
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Indirect Tensile Strength Test (IDT) (Kg/cmz)

CMS-2
Density 100 % Density 95 % Density 90%
Of Maximum
Of Maximum Density =~ Of Maximum Density
*RAP:RCR Density
Average IDT Average IDT Average IDT
Load (Kg) IDT Load (Kg) IDT Load (Kg) IDT
0:100 69.8 0.6 55.6 0.5 37.9 0.3
25:75 79.8 0.7 68.2 0.6 52.4 0.4
50:50 95.7 0.8 72.3 0.6 60.9 0.5
75:25 76.1 0.6 59.0 0.5 42.4 0.4
100:0 103.7 0.9 73.4 0.6 64.2 0.5
CSS-1
Density 100 % Density 95 % Density 90%
Of Maximum
Of Maximum Density Of Maximum Density
*RAP:RCR Density
Average IDT Average IDT Average IDT
Load (Kg) IDT Load (Kg) IDT Load (Kg) IDT
0:100 115.8 1.0 81.4 0.7 48.4 0.4
25:75 105.9 0.9 95.7 0.8 74.8 0.6
50:50 132.4 1.1 95.3 0.8 66.4 0.6
75:25 140.8 1.2 95.5 0.8 66.6 0.6
100:0 113.1 0.9 92.7 0.8 70.7 0.6

WG * RAP:RCR H11009309uIa5 WAIMUANaeiuagniay
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Soaked CMS-2
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M9197 13 wamsnadoua IugdaAudI (Resilient Modulus) vosnoailadosadu cMs-2

Resilient Modulus (MPa)

Density 100 % Soaked Unsoaked Temperature 40 C
of Maximum Density Applied Load Applied Load Applied Load
*RAP:RCR 20% 30% 40% 20% 30% 40% 20% 30% 40%
0:100 2749 2570 2201 2743 2320 2110 362 238 160
25:75 2711 2461 2159 2026 1769 1620 302 187 136
50:50 2406 2522 2458 2504 2129 1970 310 211 159
75:25 1944 1759 1440 2020 1651 1479 227 144 129
100:0 2627 2456 2262 2289 1889 1838 223 168 125
Density 95 % Soaked Unsoaked Temperature 40 C
of Maximum Density Applied Load Applied Load Applied Load
*RAP:RCR 20% 30% 40% 20% 30% 40% 20% 30% 40%
0:100 2356 2394 2651 3477 2573 2264 465 288 169
25:75 2502 2203 2371 2823 1962 2083 229 171 118
50:50 2358 2469 2250 2639 2156 1947 284 173 136
75:25 2433 2333 1872 2010 1730 1581 223 153 123
100:0 2194 2277 2000 2146 2008 1845 247 154 133
Density 90 % Soaked Unsoaked Temperature 40°C
of Maximum Density Applied Load Applied Load Applied Load
*RAP:RCR 20% 30% 40% 20% 30% 40% 20% 30% 40%
0:100 1806 1809 1687 2452 1925 1654 271 230 135
25:75 1616 1758 1547 2083 2312 1751 261 180 115
50:50 1805 1837 2048 2265 1999 1828 297 142 101
75:25 1942 1819 1659 1805 1568 1471 259 174 123
100:0 1883 1849 1631 1619 1510 1441 221 154 124

WG * RAP:RCR H118D93a9uIa5 WAIMUANADHUAGNIAY
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4 J @ @ I v @
M3197 14 wamsNATeUIA TNgAaALAI (Resilient Modulus) Yeuodailadaiiadiu CSs-1

Resilient Modulus, MPa
Density 100 % Soaked Unsoaked Temperature 40C
of Maximum Density Applied Load Applied Load Applied Load
*RAP:RCR 20% 30% 40% 20% 30% 40% 20% 30% 40%
0:100 3131 2997 2612 3276 3089 2217 607 389 274
25:75 3522 3260 2570 4411 2938 2644 618 439 324
50:50 3417 3163 2979 3004 2506 2253 550 379 283
75:25 3524 3166 3202 3441 3044 2604 434 329 267
100:0 2778 2575 2458 2449 2262 1927 358 264 218
Density 95 % Soaked Unsoaked Temperature 40 C
of Maximum Density Applied Load Applied Load Applied Load
*RAP:RCR 20% 30% 40% 20% 30% 40% 20% 30% 40%
0:100 2360 2492 2248 2589 2074 1914 588 306 212
25:75 2998 3305 2998 3025 2666 2123 506 346 243
50:50 2482 2540 2407 2599 2127 2088 484 300 205
75:25 2696 2693 2609 2533 2284 1974 435 260 207
100:0 2027 2316 1950 1828 1678 1475 315 213 184
Density 90 % Soaked Unsoaked Temperature 40 C
of Maximum Density Applied Load Applied Load Applied Load
*RAP:RCR 20% 30% 40% 20% 30% 40% 20% 30% 40%
0:100 1362 1671 1207 2573 2166 2022 406 262 166
25:75 1761 1654 1651 3105 2094 2081 287 185 100
50:50 1318 1425 1509 1869 1557 1382 331 212 144
75:25 2062 1996 1967 1904 1683 1554 391 245 175
100:0 1667 1786 1789 1533 1471 1289 294 173 140

WG * RAP:RCR H18D93aquIa5 :WAIMuanaeiuagmiay
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Sieve Analysis

o w a J o 1 < { .
Project : M3t iggAamaminaumn1d vt Taemsnauduluidie Emulsion
Material Description : J0QN223IMHIMAANADHUAQNIAN (0:100)

Location : ENgNNUATIIFANT - NMLENFan Ny, 183

Date : 14/12/50  Weight. Soil 1700 g. 0:100 l3idna

Sieve  Sieve  Weight. of Weight. of Total. Weight. Soil % Soil %

No.  Opening Sieve Sieve + Soil Soil. Retained Retained Finer
mm. gm. gm. gm. gm. gm.
2" 50 617.7 617.7 1700 0 0 100
1" 25 560.5 560.5 1700 0 0 100.0
3/4" 19 716.1 856.7 1700 140.6 8.3 91.7
3/8" 9.5 549.3 1005.2 1700 455.9 26.8 64.9
4" 4.75 486.6 891.6 1700 405 23.8 41.1
10 2 686.6 1027.0 1700 340.4 20.0 21.0
20 0.85 624.6 787.1 1700 162.5 9.6 11.5
40 0.425 570.5 651.8 1700 81.3 4.8 6.7
50 0.29 548.8 580.5 1700 31.7 1.8 4.9
100 0.15 513.1 553.2 1700 40.1 2.3 2.5
200 0.075 301.4 3244 1700 23 1.3 1.2

Pan 0 482.5 502.0 1700 19.5 1.1 0.0
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Sieve Analysis

o w a J Y ] < { .
Project : M3 IdaAImamInauu 141w Taemsnaudulundrs Emulsion
Material Description : 30123 IWHINIUANADHUAQIIAY (25:75)

Location : @8N NUATIIFTU - MENFanil nu. 183

Date: 14/12/50  Weight. Soil 1700 g. 2575 l3idhs

Sieve  Sieve  Weight. of Weight. of Total. Weight. Soil % Soil %

No.  Opening Sieve Sieve + Soil Soil. Retained Retained Finer
mm. gm. gm. gm. gm. gm.
2" 50 617.7 617.7 1700 0 0 100
" 25 560.5 560.5 1700 0 0 100.0
3/4" 19 716.3 778.5 1700 62.2 3.7 96.3
3/8" 9.5 549.2 1181.8 1700 632.6 37.2 59.1
4" 4.75 486.4 913.0 1700 426.6 25.1 34.1
10 2 686.7 1025.9 1700 339.2 19.9 14.1
20 0.85 624.7 751.4 1700 126.7 7.5 6.7
40 0.425 570.5 617.3 1700 46.8 2.7 3.9
50 0.29 548.8 565.8 1700 17 1.0 29
100 0.15 5133 534.9 1700 21.6 1.3 1.6
200 0.075 301.3 315.4 1700 14.1 0.8 0.8

Pan 0 482.4 496.40 1700 14 0.8 0.0
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Sieve Analysis

o w a J Y ] < { .
Project : M3 IdaAImamInauu 141w Taemsnaudulundrs Emulsion
Material Description : J0Q123IWHINIUANADHUAGAIAY (50:50)

Location : @8N NUATIIFTU - MENFanil nu. 183

Date: 14/12/50  Weight. Soil 1700 g. 50:50 l3idhs

Sieve  Sieve  Weight. of Weight. of Total. Weight. Soil % Soil %

No.  Opening Sieve Sieve + Soil Soil. Retained Retained Finer
mm. gm. gm. gm. gm. gm.
2" 50 617.7 617.7 1700 0 0 100
" 25 560.5 560.5 1700 0 0 100.0
3/4" 19 716.3 840.7 1700 124.4 7.3 92.7
3/8" 9.5 549.4 1032.1 1700 482.7 28.4 64.3
4" 4.75 486.4 952.7 1700 466.3 27.4 36.8
10 2 686.5 1074.0 1700 387.5 22.8 14.0
20 0.85 624.5 766.7 1700 142.2 8.4 5.7
40 0.425 570.5 614.7 1700 442 2.6 3.0
50 0.29 548.8 563.0 1700 14.2 0.8 2.2
100 0.15 5133 530.6 1700 17.3 1.0 1.2
200 0.075 301.3 311.9 1700 10.6 0.6 0.6

Pan 0 482.4 492.40 1700 10 0.6 0.0
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Sieve Analysis

o a U [ 1 < ! .
Project : M3t iagAImamnaun 151ni Tasmsuandnluiidre Emulsion
Material Description : J0QN223IMHIMUANADHUAQNIAN (75:25)

Location : 818N NUATIIHAN - NLeNFenil nu. 183

Date: 14/12/50  Weight. Soil 1700 g. 75:25 13idha

Sieve  Sieve  Weight. of Weight. of Total. Weight. Soil % Soil %

No.  Opening Sieve Sieve + Soil Soil. Retained Retained Finer
mm. gm. gm. gm. gm. gm.
2" 50 617.7 617.7 1700 0 0 100
" 25 560.5 560.5 1700 0 0 100.0
3/4" 19 716.1 776.7 1700 60.6 3.6 96.4
3/8" 9.5 549.7 940.4 1700 390.7 23.0 73.4
4" 4.75 486.5 941.6 1700 455.1 26.8 46.7
10 2 686.7 1171.8 1700 485.1 28.5 18.1
20 0.85 624.6 830.8 1700 206.2 12.1 6.0
40 0.425 570.6 627.8 1700 57.2 3.4 2.6
50 0.29 548.7 563.8 1700 15.1 0.9 1.7
100 0.15 513.2 528.3 1700 15.1 0.9 0.8
200 0.075 301.3 308.8 1700 7.5 0.4 0.4

Pan 0 4824 489.20 1700 6.8 0.4 0.0
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Sieve Analysis

o w a J Y ] < { .
Project : M3 IdaAImamnauun 141w Taemsnauduluindrs Emulsion

Material Description : 30123 IMHINIUANADHUAQNIAY (100:0)

Location : SgNNUATIIFANT - NMALENFNI 1. 183

Date: 14/12/50  Weight. Soil 1700 g. 100:0 l3idha
Sieve  Sieve Weight. of Weight. of Total. Weight. Soil % Soil %
No.  Opening Sieve Sieve+Soil Soil. Retained Retained Finer
mm. gm. gm. gm. gm. gm.
2" 50 617.7 617.7 1700 0 0 100
1" 25 560.5 560.5 1700 0 0 100.0
3/4" 19 716.2 825.1 1700 108.9 6.4 93.6
3/8" 9.5 549.3 1105.4 1700 556.1 32.7 60.9
4" 4.75 486.3 939.2 1700 452.9 26.6 34.3
10 2 686.6 1085.8 1700 399.2 23.5 10.8
20 0.85 624.6 761.7 1700 137.1 8.1 2.7
40 0.425 570.5 598.8 1700 28.3 1.6 1.1
50 0.29 548.6 554.6 1700 6 0.3 0.7
100 0.15 513.2 519.0 1700 5.8 0.3 0.4
200 0.075 301.4 304.9 1700 3.5 0.2 0.2
Pan 0 482.3 485.20 1700 2.9 0.2 0.0
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minwuanﬁ N6 NAN1INATOU Bulk Specific Gravity Y93I 1T IUNTUNN9) Iﬂﬂﬂ11’iuﬂu1 3.0 Lﬂﬁ]ilcﬁuﬁ

Water 3.0%

*RAP:RCR 0:100 2575 50:50 75:25 100:0
Emulsion Type CMS-2, (%) 3.0 3.5 3 3.5 2.5 3 3 3.5 2.0 2.5
Dry Mass (A), (gm) 4088.6 41366 41172 41488 41065 41152  4098.1 41473 39254  3940.1
Immersed Mass (C), (gm) 22988 2333 23284 23485 23015 23055 23234 23274 22238 22102
Surface-dry Mass (B), (gm) 4111.8 41458 41242 41559 41329 4137 41111 41601 39508  3952.8
G = f . 2255 2282 2293 2295 2242 2247 2292 2263 2273 226l
%W .ab by Volume =2 :g <100 1.3 0.5 0.4 0.4 1.4 1.2 0.7 0.7 1.5 0.7
RAP:RCR 0:100 2575 50:50 75:25 100:0
Emulsion Type CSS-1, (%) 2.5 3.0 2.0 2.5 2.0 2.5 1.5 2.0 1.5 2.0
Dry Mass (A), (gm) 41567 41709  4101.1 41219 4076  4121.8 4097 41315 38659 3940
Immersed Mass (C), (gm) 2360.6 23413 23194 23409 22935 23328 22959  2319.1 21703 2205
Surface-dry Mass (B), (gm) 4163.6 4183 4108.6  4139.6 41055 4149 4125 41423 3899.1  3966.9
Gu = i‘ - 2305 2265 2292 2292 2249 2269 2240 2266 2236 2236
%W .ab by Volume = g - é’ <100 0.4 0.7 0.4 1.0 1.6 1.5 1.5 0.6 1.9 1.5

NUBI1E *RAP:RCR = 00318 UNANTEHINTAANIATINHIMUANADHUAQIIAL
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minwuanﬁ N7 NaN1TINATOU Bulk Specific Gravity Y93IDQ 18 IUNTUNN9) ﬁﬂ?ﬂuﬂll@ﬁﬂﬁﬁﬂﬂﬁ%u%u@ CMS-2

CMS-2
*RAP:RCR 0:100 25:75 50:50 75:25 100:0
Emulsion Type CMS-2, (%) (3.3%) (3.1%) (2.7%) (3%) (2.2%)
Water, (%) 3.0 3.5 3.0 3.5 3.5 4.0 4.0 4.5 3.0 3.5
Dry Mass (A), (gm) 4166.5 4142.9 4161.2 4144.6 4116.8 4134.2 4130.2 4145.1 4092.6 4099.1
Immersed Mass (C), (gm) 2361.5 2358.4 2359.6 2343.4 2333.7 2340.9 2334.7 2355.4 2303.8 2295.8
Surface-dry Mass (B), (gm) 4190.8 4168.4 4193.3 4171.7 41404 4166.2 4156.5 4170.4 4124.8 4129.8
w =g f c 2.278 2.289 2.269 2.267 2.279 2.265 2.267 2.284 2.247 2.235
%W ab by Volume = 2 =Zox100 13 1.4 1.7 1.5 1.3 1.7 1.4 1.4 1.8 1.7

NU9ING *RAP:RCR = 0T 10 IUNAUITZHINIAANIATINHIMIANADHUAGNIAN

v6
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minwuanﬁ N8 WAN1INATOU Bulk Specific Gravity Y93I I IUNTUNN9) ﬁﬂ?ﬂuﬂll@ﬁﬂﬁﬁﬂﬂﬁ%u%u@ CSS-1

CSS-1
RAP:RCR 0:100 25:75 50:50 75:25 100:0
Emulsion Type CSS-1, (%) (2.7%) (2.3%) (2.3%) (2%) (1.7%)
Water, (%) 4.0 4.5 3.5 4 3.0 3.5 4 4.5 4.0 4.5
Dry Mass (A), (gm) 4089.5  4112.5  4089.9 41277 41503 41357 41347 41132 41585  4113.5
Immersed Mass (C), (gm) 23253 23244 23182 23354 23567 23473 23314 2334 23325 23114
Surface-dry Mass (B), (gm) 41077 41412 4109 41472 4178 41647 41694 41438  4190.1  4149.1
G == fc 2204 2264 2284 2278 2279 2276 2250 2273 2239 2238
%W .ab by Volume = g ‘g x100 1.0 1.6 1.1 1.1 1.5 1.6 1.9 1.7 1.7 1.9

NGNS *RAP:RCR = 910 IUNANITZHINTAANIATIVAINMUANADHUAGNIAN
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Modified Compaction Test

. o w Aa 1 o 9 ] I Ay .
Project : M3t iagaImaninaun s lvi Taenswaudulunaie Emulsion

Material Description : 301223 MHINIUANADHUAQNIAY (100:0)

Location : @8N NUATIIFTU - MWENFani ni. 183

Date : 25/08/2550 Mold Weight. 4978.0 gm Vol. of Mold 954.62 cm
Water Content Determination

Trial No. 1 2 3 4 5 6 7

Can No. Y5 Y12 Y3 19 J Y8 Y11

Weight. of

Wet Soil + Can (gm) 402.7  380.8  376.1 394.1 239.1 355.6  458.6

Weight. of

Dry Soil + Can (gm) 400.0 3758 3649  378.1 225.1 327.8 4248

Weight. of Can (gm) 36.5 36.2 36.1 22.7 16.3 23.4 36.4

Weight. of Water (gm) 2.7 5 11.2 16 14 27.8 33.8

Weight. of

Dry Soil (gm) 363.5 339.6 3288 3554  208.8 3044 388.4

Water Content (%) 0.743 1.472 3406  4.502 6.705  9.133  8.702

Density Determination

Test 1 2 3 4 5 6 7

Assumed of

Water Content (%) 0 1 3 5 7 9 11

Weight. of

Wet Soil + Mold (gm) 6969.1 6957.6 71104 71475 7157.6 71623 71743

Weight. of Mold (gm) 4978.0 4978.0 4978.0 4947.0
Weight. of WetSoil (gm)  1991.1 1979.6 21324 2200.5
Wet Density (gm/cm3) 2.086  2.074 2234 2294

Dry Density (gm/cm3) 2.070  2.044  2.160  2.196

4947.0 4947.0 4978.0

2210.6 22153 2196.3

2.305

2.160

2.310

2.117

2.301

2.117
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Modified Compaction Test

. o w a 1 o Y 1 < A 9 .
Project : M311IagAIMamnduin 1y Tasmsnauaulungis Emulsion
Material Description : Y9183 WHINAUANADTUAGALAN (25:75)

Location : @8NNUATIIFTU - MUeNFaQi nu. 183

3

Date : 25/08/2550 Mold Weight. 4980.2 gm Vol. of Mold 94942 cm

Water Content Determination

Trial No. 1 2 3 4 5 6

Can No. Y15 Y5 Y3 I G Y22
Weight. of Wet Soil + Can  (gm) 4376 3729 3641 2672 3136 4447
Weight. of Dry Soil + Can  (gm) 436.1 3689 3552 2557 2939 4122

Weight. of Can (gm) 36.5 36.7 36.1 15 13.8 36.2

Weight. of Water (gm) 1.5 4 8.9 11.5 19.7 325

Weight. of Dry Soil (gm) 399.6 3322 319.1 2407  280.1 376

Water Content (%) 0375 1204 2789 4778 7033  8.644
Density Determination

Test 1 2 3 4 5 6

Assumed of Water Content (%) 0 1 3 5 7 9

Weight. of Wet Soil + Mold (gm) 6813.7 6857.1 6943.6 7033.1 71042 71105
Weight. of Mold (gm) 4980.2 4980.2 49802 4947.0 49470 49802
Weight. of Wet Soil (gm) 1833.5 18769 1963.4 2086.1 21572 21303
Wet Density (gm/cm3) 1.931 1.977 2068 2175 2249 2244

Dry Density (gm/cmS) 1924 1953 2012 2076 2101  2.065
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Modified Compaction Test

. o w a ] o Y [ <3 A ) .
Project : M3HIagAIManIna U1y 1y Tasmswaagulund e Emulsion
Material Description : JA103 IWAINMNUANADHUAGAAN (50:50)

Location : &N NUATIIHAN - NUENTEH 1. 183

Date : 25/08/2550 Mold Weight. 4944.1 gm Vol. of Mold 954.62 cm

Water Content Determination

Trial No. 1 2 3 4 5 6
Can No. Y12 Y8 Y1l Y4 Y9 Y21
Weight. of
Wet Soil +Can  (gm) 4279 4102 4044 4285 4143 4735
Weight. of
Dry Soil +Can  (gm) 427.1 4060 3939 4122 3934 4416
Weight. of Can  (gm) 36.3 36.3 36.7 36.2 36.5 36.2
Weight. of Water  (gm) 0.8 42 10.5 16.3 20.9 319
Weight. of Dry Soil (gm) 390.8  369.7 3572 376 3569 4054
Water Content (%) 0205 1.136 2940 4335 5856  7.869
Density Determination
Test 1 2 3 4 5 6
Assumed of Water Content (%) 0 1 3 5 7 9

Weight. of Wet Soil + Mold (gm) 6757.1  6810.0  6929.0 6999.7 70653  7093.1

Weight. of Mold ~ (gm) 49441 49441 49441 49441 4944.1 4944.1
Weight. of Wet Soil (gm) 1813 18659 19849 20556 21212 2149
Wet Density ~ (gm/em)) 1899 1955 2079 2153 2222 2251

Dry Density ~ (gm/cm)) 1895 1933 2020 2064 2099 2087
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Modified Compaction Test

. o w a 1 o Y 1 < A 9 .
Project : M311IagAIMamndun vy Tasmswauaulungis Emulsion

Material Description : Y9183 WHINAUANADTUAGALAN (75:25)

Location : @8NINUATIIFTU - MueNFaQi nu. 183

Date : 29/08/2550 Mold Weight. 4943.6 gm Vol. of Mold 94942 cm
Water Content Determination

Trial No. 1 2 3 4 5 6 7

Can No. Y4 Y10 Y3 34 Y21 Y14 37

Weight. of

Wet Soil + Can  (gm) 4094 4024 4256  340.1 3777 3784 3332

Weight. of

Dry Soil + Can  (gm) 4079 3979 4148 3257 3575 3554 3124

Weight. of Can  (gm) 36.2 36.5 36.1 22.9 22.8 23.0 22.9

Weight. of Water (gm) 1.5 4.5 10.8 14.4 20.2 23 20.8

Weight. of Dry Soil (gm) 3717 3614 3787 3028 3347 3324  289.5

Water Content (%) 0.404 1.245 2.852 4756 6.035 6919 7.185

Density Determination

Test 1 2 3 4 5 6 7

Assumed of Water Content (%) 0 1 3 5 7 9 11

Weight. of

Wet Soil + Mold  (gm) 6677.2 67783 6833.0 6906.6 6933.2 68879 6890.7

Weight. of Mold  (gm) 4943.6 4943.6 4943.6 4947.0 4947.0 4947.0 4947.0

Weight. of Wet Soil(gm) 1733.6  1834.7 1889.4 1959.6 1986.2 1940.9 1943.7

Wet Density (gm/cm3) 1.826 1932 1990 2.043 2071 2024 2.027

Dry Density (gm/cm3) 1.819 1909 1935 1950 1953 1.893 1.891
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Modified Compaction Test

. o w Aa 1 o 9 ] I Ay .
Project : M3tiiagaImaninaun 151y Taenswaudulunaie Emulsion
Material Description : 30123 IWHINIAANADHUAGAIAY (100:0)

Location : @8N NUATIIFTU - MENFanil nu. 183

3

Date : 29/08/2550 Mold Weight. 4943.6 gm Vol. of mold 954.62 cm

Water Content Determination

Trial No. 1 2 3 4 5 6 7
Can No. Y2 Y15 Y13 D 62 142 N-4
Weight. Of

Wet Soil + Can (gm) 393.0 4204 367.7 2813 282.7 339.0 333.6
Weight. of

Dry Soil + Can (gm) 392.80 4164 35930 269.90 267.30 319.7 314.2
Weight. of Can (gm) 14.7 14.8 10.8 16.6 222 15.9 17.6
Weight. of Water ~ (gm) 0.2 4.0 8.4 114 154 19.3 19.4
Weight. of Dry Soil (gm) 378.1 401.6 348.5 2533 245.1 303.8 296.6

Water Content (%) 0.053 099 2410 4.501 6.283 6.353  6.541

Density Determination

Test 1 2 3 4 5 6 7
Assumed of
Water Content (%) 0 1 3 5 7 9 11
Weight. Of

Wet Soil + Mold ~ (gm) 6656.0 6713.7 67353 6818.7 6852.8 6837.8 6805.8
Weight. of Mold (gm) 4943.6 4943.6 4943.6 4947 4947 4947 4947
Weight. of Wet Soil (gm) 17124 1770.1 1791.7 1871.7 1905.8 1890.8 1858.8
Wet Density (gm/cm3) 1.794 1.854 1.877 1.952 1987 1971 1.938

Dry Density ~ (gm/em’)  1.793 1836 1.833 1868 1.870 1.854 1819
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0:100 CBR ( Soaked )

Date : 18/12/50 12 Blows 25 Blows 56 Blows
Mold No. 1 2 3
Volume of Mold (em’) 21017 2109.4 2103.1
Weight of Mold + Wet Soil  (gm) 11808.6 13399.8 13829.9
Weight of Mold (gm) 7301.3 8793.7 9014.1
Weight of Wet Soil (gm) 4507.3 4606.1 4815.8
Wet Density (gm/ml) 2.145 2.184 2.290
Dry Density (gm/ml) 2.016 2.053 2.170
Water Content ( Before Soaked) 12 Blows 25 Blows 56 Blows
Can No. 34 62 19 yl6  yl4 v4
Weight of Can + Wet Soil  (gm) 272.5 2904  301.7 3703 352.8 366.1
Weight of Can + Dry Soil  (gm) 259.5 277 2873 3556 336.6 3498
Weight of Water (gm) 13.0 134 14.4 14.7 16.2 16.3
Weight of Can (gm) 233 23.1 23 36.3 36 36.1
Weight Dry Soil (gm) 236.2 2539 2643 3193 3006 313.7
Water Content (%) 5.5 5.3 5.4 4.6 5.4 5.2
Average Water Content (%) 5.2
Water Content (After Soaked) 12 Blows 25 Blows 56 Blows
Can No. 1 2 3
Weight of Can + Wet Soil ~ (gm) 314.1 367.0 379.1
Weight of Can + Dry Soil  (gm) 296.6 346.4 360.5
Weight of Water (gm) 17.5 20.6 18.6
Weight of Can (gm) 22.6 22.5 22.5
Weight Dry Soil (gm) 274 323.9 338
Water Content (%) 6.4 6.4 5.5
Average Water Content (%) 6.1
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Test Results 0:100
Mold No. 1 2 3
No. of Blows per Layer 12 25 56
Pressure at 0.1 in. Penetration (1b/in2) 173 252 445
Pressure at 0.2 in. Penetration (lb/inz) 315 445 900
CBR at 0.1 in. Penetration (%) 17.30 25.20 44.50
CBR at 0.2 in. Penetration (%) 21.00 29.67 60.00
Dry Density (gm/cm’) 2.02 2.05 2.17
Water Content (%) 6.39 6.36 5.50
Swelling
Mold No. 1 2 3
Blows / Layer 12 25 56
Time 13.00
Swell % Swell % Swell %
Date
mm. Swell —mm. Swell mm. Swell
18 5.9. 50 0 - 0 - 0 -
19 5.9. 50 40 0.88 45 0.99 16 0.35
20 5.A. 50 55 1.21 45 0.99 16 0.35
21 5.0.50 60 1.32 46 1.01 16 0.35
Compaction Method Modified Compaction
No. of Layers 5.0
Max. Density (gm/cm3) 2.190
CBR Value at Density 95% (gm/cm3) 2.081
CBR at 0.1 in. Penetration 30.0
CBR at 0.2 in. Penetration 355




BR 1in. Penetration
50.00 3
40.00 i /
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MINAUING D15 HAN1INATOY CBR Y0001 IUNANTENINIAQUIATINAINIAANAD

AUAQIANT 25:75

25:75 CBR (soaked)
Date : 18/12/50 12 Blows 25 Blows 56 Blows

Mold No. 7 10 11
Volume of Mold (Cm3) 2094.0 2100.3 2084.3
Weight of Mold + Wet Soil (gm) 11537.9 11746.5 13790.1
Weight of Mold (gm) 7307.7 7344.7 8949.8
Weight of Wet Soil (gm) 4230.2 4401.8 4840.3
Wet Density (gm/ml) 2.020 2.096 2.322
Dry Density (gm/ml) 1.890 1.969 2.19

Water Content ( Before Soaked) 12 Blows 25 Blows 56 Blows
Can No. y8 y3 y15 y12 y21 yl4
Weight of Can + Wet Soil (gm) 3337 3184 2862 3204 3055 3226
Weight of Can + Dry Soil (gm) 318.4 304.8 273.6 308.0 291.7 309.6
Weight of Water (gm) 15.3 13.6 12.6 12.4 13.8 13.0
Weight of Can (gm) 36.7 36.4 36.0 36.0 36.0 37.1
Weight Dry Soil (gm) 281.7 2684 237.6 272 2557 2725
Water Content (%) 5.4 5.1 5.3 4.6 5.4 4.8
Average Water Content (%) 5.1

Water Content (After Soaked) 12 Blows 25 Blows 56 Blows
Can No. 1 2 3
Weight of Can + Wet Soil (gm) 434.8 395.2 413
Weight of Can + Dry Soil (gm) 407.8 3724 390.6
Weight of Water (gm) 27.0 22.8 22.4
Weight of Can (gm) 16.8 16.9 16.1
Weight Dry Soil (gm) 391 355.5 374.5
Water Content (%) 6.9 6.4 6.0
Average Water Content (%) 6.4
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Test Results 25:75
Mold No. 7 10 11
No. of Blows per Layer 12 25 56
Pressure at 0.1 in. Penetration (1b/in2) 14 108 276
Pressure at 0.2 in. Penetration (1b/in2) 26.5 211 540
CBR at 0.1 in. Penetration (%) 1.40 10.80 27.60
CBR at 0.2 in. Penetration (%) 1.77 14.07 36.00
Dry Density (gm/cm’) 1.890 1.969 2.191
Water Content (%) 6.91 6.41 5.98
Swelling
Mold No. 7 10 11
Blows / Layer 12 25 56
Time 13.00
Swell % Swell % Swell %
Date
mm. Swell mm. Swell mm. Swell
18 5.A1. 50 0 - 0 - 0 -
19 5.0. 50 63 1.39 51 1.12 10 0.22
20 5.A1. 50 76 1.67 60 1.32 10 0.22
21 5.A1.50 113 2.49 72 1.58 10 0.22
Compaction Method Modified Compaction
No. of Layers 5
Max. Density (gm/em’) 2.10
CBR Value at Density 95% (gm/cm’) 1.995
CBR at 0.1 in. Penetration 12.0
CBR at 0.2 in. Penetration 16.0




BR 1in. Penetration
30.00
20,00
"c\ .
< ]
g 7
@) 10.00
0.00
1.50 2.00 2.50

) 3

Dry Density (gm/cm )

CBR at 0.2 in. P .
40.00 7
30.00 ;
: £
< 20.00 3
a1 b
~ ]
@) §

10.00 /
0.00 —
1.50 2.00 2.50
3
Dry Density (gm/cm )

106

MUHUINA N2 HANINATDL CBR UYBI0AT 1A IUNANIZHINTAANIATIWHIMUANAD T

AQAIANT 25:75



107

MINAUING D16 HANINATOD CBR Y0I0AI 1A IUNANTENINIAQUIATINAINIAANAD

AUAQIANTN 50:50

50:50 CBR (soaked)
Date : 25/12/50 12 Blows 25 Blows 56 Blows
Mold No. 1 2 3
Volume of Mold (cm3) 2101.7 2109.4 2103.1
Weight of Mold + Wet Soil (gm) 11382.4 13118.1 13609.1
Weight of Mold (gm) 7304.8 8797.4 9018
Weight of Wet Soil (gm) 4077.6 4320.7 4591.1
Wet Density (gm/ml) 1.940 2.048 2.183
Dry Density (gm/ml) 1.825 1.926 2.054
Water Content (Before Soaked) 12 Blows 25 Blows 56 Blows
Can No. 4 5 6 7 8 9
Weight of Can + Wet Soil  (gm) 4333  434.6 446 4541 4832 428.4
Weight of Can + Dry Soil ~ (gm) 413.1 417 426.7 431.6 457.5 408.7
Weight of Water (gm) 20.2 17.6 19.3 22.5 25.7 19.7
Weight of Can (gm) 37 373 359 37 36.4 36.4
Weight Dry Soil (gm) 376.1  379.7 390.8 394.6 421.1 3723
Water Content (%) 54 4.6 4.9 5.7 6.1 53
Average Water Content (%) 5.3
Water Content (After Soaked) 12 Blows 25 Blows 56 Blows
Can No. 1 2 3
Weight of Can + Wet Soil  (gm) 440 4542 464.9
Weight of Can + Dry Soil  (gm) 416.1 429.3 439.5
Weight of Water (gm) 239 24.9 254
Weight of Can (gm) 36.5 37.2 36.7
Weight Dry Soil (gm) 379.6 392.1 402.8
Water Content (%) 6.3 6.4 6.3
Average Water Content (%) 6.3
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Test Results 50:50
Mold No. 1 2 3
No. of Blows per Layer 12 25 56
Pressure at 0.1 in. Penetration (1b/in2) 41 98 258
Pressure at 0.2 in. Penetration (1b/in2) 92.0 209 420
CBR at 0.1 in. Penetration (%) 4.10 9.80 25.80
CBR at 0.2 in. Penetration (%) 6.13 13.93 28.00
Dry Density (gm/cm’) 1.825 1.926 2.054
Water Content (%) 6.30 6.35 6.31
Swelling
Mold No. 1 2 3
Blows / Layer 12 25 56
Time 14.30
Swell % Swell % Swell %
Date
mm. Swell mm. Swell mm. Swell
255.9. 50 0 - 0 - 0 -
26 5.9. 50 40 0.88 32 0.70 29 0.64
27 5.9. 50 52 1.14 42 0.92 30 0.66
28 5.9. 50 98 2.16 76 1.67 32 0.70
Compaction Method Modified Compaction
No. of Layers 5
Max. Density (gm/cm3) 2.11
CBR Value at Density 95% (gm/cm3) 2.005
CBR at 0.1 in. Penetration 21.0
CBR at 0.2 in. Penetration 24.0
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MINAUING 117 HAN1INAGOD CBR Y0001 IUNANTENINIAQUIATINAINIUANAD

AUAQIANT 75:25

75:25 CBR (Soaked)
Date : 25/12/50 12 Blows 25 Blows 56 Blows

Mold No. 5 7 9
Volume of Mold (cm3) 2101.7 2094 2100.3
Weight of Mold + Wet soil (gm) 12918.5 11335.7 11783
Weight of Mold (gm) 9020.7 7310.9 7348
Weight of Wet Soil (gm) 3897.8 4024.8 4435
Wet Density (gm/ml) 1.855 1.922 2.112
Dry Density (gm/ml) 1.746 1.800 1.969
Water Content (Before Soaked) 12 Blows 25 Blows 56 Blows
Can No. 4 5 6 7 8 9
Weight of Can + Wet Soil (gm) 4204 4403 431.6  401.2 436.6 448.6
Weight of Can + Dry Soil (gm) 399 419.1 412.7 3777 4115 4256
Weight of Water (gm) 21.4 21.2 18.9 23.5 25.1 23
Weight of Can (gm) 36.0 36.0 36.0 36.0 36.5 36.5
Weight Dry Soil (gm) 363.0 383.1 376.7 341.7 375.0 389.1
Water Content (%) 5.9 5.5 5.0 6.9 6.7 5.9
Average. Water Content (%) 6.0

Water Content (After Soaked) 12 Blows 25 Blows 56 Blows
Can No. 1 2 3
Weight of Can + Wet Soil (gm) 455.6 403.3 433.3
Weight of Can + Dry Soil (gm) 431.1 380.1 406.6
Weight of Water (gm) 24.5 23.2 26.7
Weight of Can (gm) 36.7 36.7 37
Weight Dry Soil (gm) 394.4 343.4 369.6
Water Content (%) 6.2 6.8 7.2
Average. Water Content (%) 6.7
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Test Result 75:25
Mold No. 5 7 9
No. of Blows per Layer 12 25 56
Pressure at 0.1 in. Penetration (1b/in2) 41 49 151
Pressure at 0.2 in. Penetration (1b/in2) 84.0 93 370
CBR at 0.1 in. Penetration (%) 4.10 4.90 15.10
CBR at 0.2 in. Penetration (%) 5.00 6.20 24.67
Dry Density (gm/cm’) 1.746 1.800 1.969
Water Content (%) 6.21 6.76 7.22
Swelling
Mold No. 5 7 9
Blows / Layer 12 25 56
Time 14.30
Swell % Swell % Swell %
Date
mm. Swell mm. Swell mm. Swell
25 5.0. 50 0 - 0 - 0 -
26 5.A1. 50 82 1.80 23 0.50 35 0.77
27 5.A1. 50 104 2.29 35 0.77 37 0.81
28 5.11. 50 114 2.51 44 0.96 38 0.83
Compaction Method Modified Compaction
No. of Layers 5
Max. Density (gm/cm3) 1.96
CBR Value at Density 95% (gm/cm3) 1.862
CBR at 0.1 in. Penetration 8.0
CBR at 0.2 in. Penetration 12.1
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MINAUING D18 HAN1INATOD CBR Y0I0AI 1A IUNANTENINIAQUIATINAINIAANAD

AUAQIANTN 100:0

100:0 CBR (Soaked)
Date : 25/12/50 12 Blows 25 Blows 56 Blows
Mold No. 4 5 9
Volume of Mold (em’) 2092.6 2101.7 2104.4
Weight of Mold + Wet Soil (gm) 12761.7 12873.5 11824.4
Weight of Mold (gm) 9003.4 9016.5 7506.7
Weight of Wet Soil (gm) 3758.3 3857 4317.7
Wet Density (gm/ml) 1.796 1.835 2.052
Dry Density (gm/ml) 1.674 1.704 1.902
Water Content (Before Soaked) 12 Blows 25 Blows 56 Blows
Can No. y22 37 46 J5 I1 D5
Weight of Can + Wet Soil  (gm) 353 349.8 3493 3034 303.0 360.8
Weight of Can + Dry Soil  (gm) 339.5 335.8 3325  288.2 287.3 3451
Weight of Water (gm) 13.5 14 16.8 15.2 15.7 15.7
Weight of Can (gm) 37 22.8 233 16.3 15.1 16.7
Weight Dry Soil (gm) 302.5 313 309.2 2719 2722 3284
Water Content (%) 4.5 4.5 5.4 5.6 5.8 4.8
Average Water Content (%) 5.1
Water Content (After Soaked) 12 Blows 25 Blows 56 Blows
Can No. 1 2 3
Weight of Can + Wet Soil  (gm) 265.3 355.0 360.8
Weight of Can + Dry Soil  (gm) 248.3 330.8 335.6
Weight of Water (gm) 17.0 24.2 25.2
Weight of Can (gm) 15.9 17.5 16.4
Weight Dry Soil (gm) 2324 3133 319.2
Water Content (%) 7.3 7.7 7.9
Average water content (%) 7.6
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Test Results 100:0
Mold No. 4 5 9
No. of Blows per Layer 12 25 56
Pressure at 0.1 in. Penetration (lb/inz) 37 38 132
Pressure at 0.2 in. Penetration (lb/inz) 63.0 71 208
CBR at 0.1 in. Penetration (%) 3.70 3.80 13.20
CBR at 0.2 in. Penetration (%) 4.20 4.73 13.87
Dry Density (gm/cm’) 1.674 1.704 1.902
Water Content (%) 7.31 7.72 7.89
Swelling
Mold No. 5 7 9
Blows / Layer 12 25 56
Time 14.30
Swell % Swell % Swell %
Date
mm. Swell mm. Swell mm. Swell
25 5.9. 50 0 - 0 0.00 0 -
26 5.9. 50 100 2.20 84 1.84 40 0.88
27 5.9. 50 126 2.77 97 2.13 46 1.01
28 §.7. 50 137 3.01 116 2.54 48 1.05
Compaction Method Modified Compaction
No. of Layers 5
Max. Density (gm/cm’) 1.87
CBR Value at Density 95% (gm/cm3) 1.777
CBR at 0.1 in. Penetration 7.4
CBR at 0.2 in. Penetration 8.3
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Emulsion Type CMS-2
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MIHUINT 119 HAMINATDY Resilient Modulus Voo dilandiiadu CMS-2

NOATIFIUNEY 0:100

Resilient Modulus (M)

. o a 1 [ 9 ' < Ay .
Project : M31IagAIMamnduin gy Tasmsnaudulungis Emulsion
Material Description : Je/@1Ia3WHINAUANADHUAGNIAY (0:100)

Location : €NgNIUATIIFANT - MLenFeni nu. 183

Asphalt Emulsion type : CMS-2

Density 100% Of Maximum Density

Test Unsoaked Soaked Temperature 40C

Applied Load (%) 20 30 40 20 30 40 20 30 40
Load (N) 465 697 929 321 482 642 137 205 274
M, No.l (MPa) 2866 2213 2099 3103 2875 2273 322 247 162

M, No.2 (MPa) 2619 2427 2121 2388 2266 2129 402 230 157

Density 95% Of Maximum Density

Test Unsoaked Soaked Temperature 40C

Applied Load (%) 20 30 40 20 30 40 20 30 40
Load (N) 451 677 903 182 273 364 109 164 218
M, No.l (MPa) 3300 3012 2559 2368 2409 2633 516 311 170

M, No.2 (MPa) 3653 2134 1969 2344 2379 2670 415 265 168

Density 90% Of Maximum Density

Test Unsoaked Soaked Temperature 40C

Applied Load (%) 20 30 40 20 30 40 20 30 40
Load (N) 373 560 747 147 220 293 100 112 149
M, No.l (MPa) 2462 2006 1728 1713 1846 1714 235 274 150

M, No.2 (MPa) 2441 1845 1581 1899 1771 1660 306 187 121
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WeTd 25:75

Resilient Modulus (M)

. o w a 1 ] 9 [l < A Y .
Project : M3t iagaImamnauin 14 nuTasnsnandulunae Emulsion
Material Description : JAQN2a5IMHIMAANADHAUAQNIAN (25:75)

Location : ENgNINUATIIFANT - MenFenil nu. 183

Asphalt Emulsion type : CMS-2

Density 100% Of Maximum Density

Test Unsoaked Soaked Temperature 40C

Applied Load (%) 20 30 40 20 30 40 20 30 40
Load (N) 531 796 1061 467 701 934 157 235 313
M, No.l (MPa) 1834 1611 1462 2711 2461 2159 302 187 136

M, No.2 (MPa) 2219 1928 1778 - - - - - -

Density 95% Of Maximum Density

Test Unsoaked Soaked Temperature 40C

Applied Load (%) 20 30 40 20 30 40 20 30 40
Load (N) 401 601 801 381 572 762 134 201 267
M, No.l (MPa) 2771 2155 2095 2502 2203 2371 229 171 118

M,No2 (MPa) 2875 1770 2014 - - - - - -

Density 90% Of Maximum Density

Test Unsoaked Soaked Temperature 40C

Applied Load (%) 20 30 40 20 30 40 20 30 40
Load (N) 223 447 596 272 408 544 103 154 205
M, No.l (MPa) 1946 1641 1568 1616 1758 1547 261 180 115

M, No.2 (MPa) 2219 2984 1933 - - - - - -




121

Y Ja v o { o v
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WNEYl 50:50

Resilient Modulus (M)

. o w a 1 ] 9 [l < A Y .
Project : M3t iagaImamnauin 14 nuTasnsnandulunae Emulsion

Material Description : Je/@1Ia3WHINAUANADHUAGNIAY (50:50)

Location : ENgNINUATIIFANT - MenFenil nu. 183

Asphalt Emulsion type : CMS-2

Density 100% Of Maximum Density

Test

Unsoaked Soaked

Temperature 40C

Applied Load (%)

20 30 40 20 30 40

20 30 40

Load (N) 574 861 1149 525 788 1050 188 282 375

M, No.l (MPa) 2242 1875 1822 2337 2395 2261 304 203 165

M, No.2  (MPa) 2766 2382 2119 2476 2649 2655 316 218 153
Density 95% Of Maximum Density

Test Unsoaked Soaked Temperature 40C

Applied Load (%)

20 30 40 20 30 40

20 30 40

Load (N) 529 794 1058 427 641 855 142 213 284

M, No.l (MPa) 2457 1876 1726 2256 2554 2211 278 183 141

M, No.2 (MPa) 2820 2437 2167 2460 2384 2290 290 164 131
Density 90% Of Maximum Density

Test Unsoaked Soaked Temperature 40C

Applied Load (%)
Load (N)
M, No.l (MPa)

M, No.2 (MPa)

20 30 40 20 30 40

356 534 711 304 456 608

2314 1937 1774 1635 1748 1860

2216 2062 1882 1976 1926 2236

20 30 40

119 179 239

290 145 95

305 139 107
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WeTd 75:25

Resilient Modulus (M)

. o w a 1 ] 9 [l < A Y .
Project : M3t iagaImamnauin 14 nuTasnsnandulunae Emulsion

Material Description : JAQN2a5IMHIMAANADHAUAQNIAY (75:25)

Location : ENgNINUATIIFANT - MenFenil nu. 183

Asphalt Emulsion type : CMS-2

Density 100% Of Maximum Density

Test

Unsoaked Soaked

Temperature 40C

Applied Load (%)

20 30 40 20 30 40

504 756 1009 430 645 859

1878 1642 1322 1816 1710 1509

2162 1661 1636 2072 1808 1372

20 30 40

149 224 299

244 145 133

211 143 125

Density 95% Of Maximum Density

Load (N)
M, No.l (MPa)
M, No.2 (MPa)
Test

Unsoaked Soaked

Temperature 40 C

Applied Load (%)

20 30 40 20 30 40

20 30 40

Load (N) 447 670 894 356 535 713 116 174 231

M, No.l (MPa) 2092 1878 1635 2352 2225 1889 236 153 123

M, No.2  (MPa) 1927 1582 1527 2513 2442 1854 210 153 123
Density 90% Of Maximum Density

Test Unsoaked Soaked Temperature 40C

Applied Load (%)
Load (N)
M, No.l (MPa)

M, No.2 (MPa)

20 30 40 20 30 40

345 517 690 302 453 603

1840 1471 1412 1904 1695 1572

1771 1666 1529 1981 1943 1746

20 30 40

100 125 166

277 192 122

241 155 124
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Wery 100:0

Resilient Modulus (M)

. o w a 1 ] 9 [l < A Y .
Project : M3t iagaImamnauin 14 nuTasnsnandulunae Emulsion

Material Description : Je/@1Ia3WHINIAANADHUAGNIAY (100:0)

Location : ENgNINUATIIFANT - MenFenil nu. 183

Asphalt Emulsion type : CMS-2

Density 100% Of Maximum Density

Test

Unsoaked Soaked

Temperature 40 C

Applied Load (%)

20 30 40 20 30 40

20 30 40

Load (N) 652 978 1305 618 926 1235 204 305 407

M, No.l (MPa) 2181 1986 1869 2304 2287 2007 224 161 116

M, No.2  (MPa) 2397 1791 1807 2951 2625 2517 223 174 134
Density 95% Of Maximum Density

Test Unsoaked Soaked Temperature 40C

Applied Load (%) 20 30 40 20 30 40 20 30 40

Load (N) 544 816 1088 421 631 841 144 216 288

M, No.l (MPa) 2053 1907 1799 2405 2188 1953 223 154 139

M, No.2  (MPa) 2239 2110 1891 1983 2367 2048 270 155 128
Density 90% Of Maximum Density

Test Unsoaked Soaked Temperature 40C

Applied Load (%) 20 30 40 20 30 40 20 30 40

Load N)
M, No.l  (MPa)

M, No.2 (MPa)

460 691 921 369 554 738

1630 1481 1317 1729 1796 1612

1609 1539 1565 2038 1902 1650

126 189 252

243 149 132

199 159 116
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Werd 0:100

Resilient Modulus (M)

. o w a 1 ] 9 [l < A Y .
Project : M3t iagaImamnauin 14 nuTasnsnandulunae Emulsion

Material Description : Je/@1Ia3WHINAUANADHUAGNIAY (0:100)

Location : ENgNINUATIIFANT - MenFenil nu. 183

Asphalt Emulsion type : CSS-1

Density 100% Of Maximum Density

Test

Unsoaked Soaked

Temperature 40C

Applied Load (%)

20 30 40 20 30 40
581 871 1161 432 648 865
3610 3648 2936 2442 2730 2221

2941 2531 1498 3820 3257 3003

20 30 40

227 341 455

593 445 307

622 333 241

Density 95% Of Maximum Density

Load (N)
M, No.l (MPa)
M, No.2 (MPa)
Test

Unsoaked Soaked

Temperature 40C

Applied Load (%)

20 30 40 20 30 40

20 30 40

Load (N) 455 682 909 393 589 786 160 240 320

M, No.l (MPa) 2581 2002 1782 2274 2647 2418 699 331 230

M, No.2 (MPa) 2598 2146 2046 2446 2338 2078 477 281 195
Density 90% Of Maximum Density

Test Unsoaked Soaked Temperature 40C

Applied Load (%)
Load (N)
M, No.l (MPa)

M, No.2 (MPa)

20 30 40 20 30 40

358 537 716 261 391 522

2549 2185 1999 1361 1942 1252

2598 2146 2046 1363 1401 1162

20 30 40

100 142 190

388 255 164

424 269 169
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WeTd 25:75

Resilient Modulus (M)

. o w a 1 ] 9 [l < A Y .
Project : M3t iagaImamnauin 14 nuTasnsnandulunae Emulsion
Material Description : JAQN2a5IMHIMAANADHAUAQNIAN (25:75)

Location : ENgNINUATIIFANT - MenFenil nu. 183

Asphalt Emulsion type : CSS-1

Density 100% Of Maximum Density

Test Unsoaked Soaked Temperature 40C
Applied Load (%) 20 30 40 20 30 40 20 30 40
Load N) 532 1063 1418 662 993 1323 208 312 415

M, No.l (MPa) 4601 2987 2593 3522 3260 2570 618 436 324

M,No.2  (MPa) - - - - - - - - -

Density 95% Of Maximum Density

Test Unsoaked Soaked Temperature 40C
Applied Load (%) 20 30 40 20 30 40 20 30 40
Load N) 497 746 995 476 714 952 188 282 376

M; No.l (MPa) 3025 2666 2123 2998 3305 2998 506 349 243

M,No2  (MPa) - - - - - - - - -

Density 90% Of Maximum Density

Test Unsoaked Soaked Temperature 40C
Applied Load (%) 20 30 40 20 30 40 20 30 40
Load (N) 346 519 692 265 398 530 147 220 293

M, No.l (MPa) 3105 2094 2081 1761 1654 1651 574 369 198

M,No.2  (MPa) - - - - - - - - -
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NEYl 50:50

Resilient Modulus (M)

. o w a 1 ] 9 [l < A Y .
Project : M3t iagaImamnauin 14 nuTasnsnandulunae Emulsion
Material Description : JAQN225IMHIMAANADHAUAGNIAN (50:50)

Location : ENgNINUATIIFANT - MenFenil nu. 183

Asphalt Emulsion type : CSS-1

Density 100% Of Maximum Density

Test Unsoaked Soaked Temperature 40C
Applied Load (%) 20 30 40 20 30 40 20 30 40
Load N) 782 1172 1563 707 1061 1414 260 390 520

M, No.l (MPa) 3029 2570 2302 3137 2900 2947 679 471 341

M, No.2  (MPa) 2979 2442 2204 3697 3425 3010 421 288 224

Density 95% Of Maximum Density

Test Unsoaked Soaked Temperature 40C
Applied Load (%) 20 30 40 20 30 40 20 30 40
Load N) 654 981 1307 513 770 1026 187 281 374

M, No.l (MPa) 2512 2166 2041 2543 2670 2454 505 344 214

M, No.2  (MPa) 2685 2088 2136 2422 2410 2359 463 257 197

Density 90% Of Maximum Density

Test Unsoaked Soaked Temperature 40C
Applied Load (%) 20 30 40 20 30 40 20 30 40
Load (N) 444 667 889 316 474 632 130 195 261

M, No.l (MPa) 2075 1605 1452 1139 1199 1195 412 245 165

M, No.2 (MPa) 1664 1510 1312 1497 1651 1822 251 179 124
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WeTl 75:25

Resilient Modulus (M)

. o w a 1 ] 9 [l < A Y .
Project : M3t iagaImamnauin 14 nuTasnsnandulunae Emulsion
Material Description : JAQN2a5IMHIMAANADHAUAQNIAY (75:25)

Location : ENgNINUATIIFANT - MenFenil nu. 183

Asphalt Emulsion type : CSS-1

Density 100% Of Maximum Density

Test Unsoaked Soaked Temperature 40C
Applied Load (%) 20 30 40 20 30 40 20 30 40
Load N) 783 1175 1567 758 1137 1516 276 415 553

M, No.l (MPa) 3401 2678 2454 3809 3228 3132 436 320 262

M, No.2  (MPa) 3497 3409 2754 3240 3105 3271 433 338 272

Density 95% Of Maximum Density

Test Unsoaked Soaked Temperature 40C
Applied Load (%) 20 30 40 20 30 40 20 30 40
Load (N) 667 1000 1334 604 906 1207 187 281 375
M, No.l (MPa) 2436 2218 1894 2736 2746 2636 436 252 206
M, No.2 (MPa) 2631 2349 2054 2656 2640 2583 435 269 209

Density 90% Of Maximum Density

Test Unsoaked Soaked Temperature 40C
Applied Load (%) 20 30 40 20 30 40 20 30 40
Load (N) 444 665 887 423 635 846 131 196 261
M, No.l (MPa) 1932 1776 1482 2232 2072 2122 422 254 188

M, No.2 (MPa) 1876 1591 1627 1892 1921 1813 359 236 163
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Werd 100:0

Resilient Modulus (M)

. o w a 1 ] 9 [l < A Y .
Project : M3t iagaImamnauin 14 nuTasnsnandulunae Emulsion

Material Description : Je/@1Ia3WHINIAANADHUAGNIAY (100:0)

Location : ENgNINUATIIFANT - MenFenil nu. 183

Asphalt Emulsion type : CSS-1

Density 100% Of Maximum Density

Test Unsoaked Soaked Temperature 40C
Applied Load (%) 20 30 40 20 30 40 20 30 40
Load (N) 744 1116 1488 744 1116 1488 222 333 444
M, No.l (MPa) 2415 2173 1930 2415 2173 1930 379 277 229
M, No.2  (MPa) 2483 2351 1925 2778 2575 2458 338 250 207
Density 95% Of Maximum Density
Test Unsoaked Soaked Temperature 40C
Applied Load (%) 20 30 40 20 30 40 20 30 40
Load (N) 546 820 1093 515 772 1030 182 273 364
M, No.l (MPa) 1819 1636 1412 2080 2110 1913 314 201 170
M, No.2  (MPa) 1837 1720 1539 1975 2523 1988 317 226 197
Density 90% Of Maximum Density
Test Unsoaked Soaked Temperature 40C
Applied Load (%) 20 30 40 20 30 40 20 30 40
Load (N) 427 641 854 382 573 764 139 208 278
M, No.l (MPa) 1515 1524 1338 1603 1825 1867 286 172 123
M, No.2  (MPa) 1551 1418 1239 1732 1747 1712 302 174 158
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Density 100 % CMS-2 CSS-1
W AUE U (%) 1 3 5 1 3 5
Load (kg) 264.1 267.5 266.6 266.4 267.0 275.7
AC100
IDT (ksc) 2.200 2.226 2217 2.211 2217 2.291
Load (kg) 2154 230.7 2454 275.6 285.4 270.8
AC50
IDT (ksc) 1.790 1.914 2.044 2.284 2.368 2.242
Load (kg) 185.9 192.5 172.6 218.0 2144 204.8
CR100
IDT (ksc) 1.539 1.595 1.425 1.805 1.775 1.694
300 *
250 ‘ * Hudu%
@ 200y " Audu3v
g 150
,3 100 A ﬁ‘uéju 5%
50
0 T
0:100 50:50 100:0
RAP:RCR
25 *
A * Hueu1%
_ 2 z a
2 151 " Ay 3%
H a A
a 1 A fiugus%
0.5
0 T
0:100 50:50 100:0
RAP:RCR

H a I v o
ﬂTWN‘L!'Jﬂ‘ﬁ N9 NIINATDY Indirect Tensile Test IﬂﬂfﬂﬁNﬁuﬁuﬂuﬂl@ﬂllﬂﬁﬂaﬁﬂﬂﬁ%u

CMS-2
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300
- s
250
’ a \
= 200 Huru 1%
S
T 150 " Audu3%
=)
—
100 o
A diudus%
50
0
0:100 50:50 100:0
RAP:RCR
2.5 ‘ ‘
2 a \
_ 4 * Aurlu1%
P) ]
2 1.5 a
= " Aueu3%
8 1
A furlus%
0.5
0
0:100 50:50 100:0
RAP:RCR

v

H a 1 I o
ﬂTINN‘M’Jﬂ‘ﬁ N10 NITNATDU Indirect Tensile Test Iﬂﬂﬂ"liWﬁﬂﬂu@uﬂl@ﬁllﬂﬁ‘ﬂﬁ@ﬂﬂa%u

CSS-1
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MWHUINA VT MSNATOU Compaction Test LL‘]_I‘]JZ:,Nﬂ'].'IilW]iﬁ']u
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MNEUINH U3 1AT930NATOU Unconfined Compression Strength (UCS)
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MWEUINA U5 1AT0330NATOY Resilient Modulus (M,)
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MNHUINT V6 ﬂ’]'lllLﬁ'El‘Vi181"1]@@%’01!&’368"1%145\1ﬂﬁ‘l’lﬂﬁ@‘u Indirect Tensile Test
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Ngangll 35 C
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Resilient Modulus, MPa

Type CMS-2 of Density 100 %

Test 35C
Soaked Unsoaked
RAP:RCR
20% 30% 40% 20% 30% 40%
0:100 1160 1010 820 1160 980 830
25:75 1105 950 800 890 710 630
50:50 1010 990 925 1045 855 780
75:25 800 695 575 815 645 585
100:0 1010 920 845 910 745 700
Type CMS-2 of Density 95 %
Soaked Unsoaked
RAP:RCR
20% 30% 40% 20% 30% 40%
0:100 1095 990 995 1470 1050 880
25:75 990 890 850 1095 770 785
50:50 1080 830 740 970 940 845
75:25 965 880 710 810 680 610
100:0 1000 860 760 885 780 700
Type CMS-2 of Density 90 %
Soaked Unsoaked
RAP:RCR
20% 30% 40% 20% 30% 40%
0:100 790 765 660 1000 800 645
25:75 715 705 590 875 900 660
50:50 800 700 745 950 775 690
75:25 820 720 630 770 630 575
100:0 770 715 620 695 605 560
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M319WUINT A2 WaMINaTouA1 IugaaALAI (Resilient Modulus) Y8834 CSS-1

Ngangll 35 C

Resilient Modulus, MPa

Type CSS-1 of Density 100 %

Test 35C
Soaked Unsoaked
RAP:RCR
20% 30% 40% 20% 30% 40%
0:100 1455 1280 1075 1500 1290 910
25:75 1590 1375 1075 1900 1280 1100
50:50 1510 1310 1185 1380 1090 930
75:25 1470 1290 1245 1430 1225 1040
100:0 1040 920 790 1050 930 790
Type CSS-1 of Density 95 %
Soaked Unsoaked
RAP:RCR
20% 30% 40% 20% 30% 40%
0:100 1185 1040 895 1275 895 790
25:75 1335 1335 1160 1340 1110 880
50:50 1150 1060 940 1190 910 840
75:25 1190 1070 1000 1135 935 800
100:0 890 910 780 810 695 610
Type CSS-1 of Density 90 %
Soaked Unsoaked
RAP:RCR
20% 30% 40% 20% 30% 40%
0:100 725 730 515 1125 900 795
25:75 785 685 615 1235 825 770
50:50 675 615 600 845 660 560
75:25 945 820 770 895 720 625

100:0 750 710 690 700 600 525
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#1071/51n53 Thai-MET

Pavement Design with Program Thai-MET

Soaked
Type CMS-2 CSS-1
Density 100% 100%

Pavement Layer AC Base Subbase AC Base Subbase
0:100 64 150 150 50 150 150
25:75 66 150 150 50 150 150
50:50 59 150 150 50 150 150
75:25 78 150 150 50 150 150
100:0 63 150 150 66 150 150

Density 95% 95%

Pavement Layer AC Base Subbase AC Base Subbase
0:100 54 150 150 60 150 150
25:75 63 150 150 50 150 150
50:50 69 150 150 58 150 150
75:25 70 150 150 54 150 150
100:0 68 150 150 67 150 150

Density 90% 90%

Pavement Layer AC Base Subbase AC Base Subbase
0:100 73 150 150 81 150 150
25:75 77 150 150 76 150 150
50:50 68 150 150 76 150 150
75:25 75 150 150 67 150 150
100:0 75 150 150 67 150 150
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#187151n53 Thai-MET

Pavement Design with Program Thai-MET

Unsoaked
Type CMS-2 CSS-1
Density 100% 100%

Pavement Layer AC Base Subbase AC Base Subbase
0:100 64 150 150 59 150 150
25:75 75 150 150 50 150 150
50:50 67 150 150 58 150 150
75:25 77 150 150 51 150 150
100:0 71 150 150 66 150 150

Density 95% 95%

Pavement Layer AC Base Subbase AC Base Subbase
0:100 61 150 150 66 150 150
25:75 66 150 150 61 150 150
50:50 63 150 150 63 150 150
75:25 76 150 150 66 150 150
100:0 71 150 150 76 150 150

Density 90% 90%

Pavement Layer AC Base Subbase AC Base Subbase
0:100 74 150 150 66 150 150
25:75 73 150 150 67 150 150
50:50 71 150 150 79 150 150
75:25 78 150 150 75 150 150
100:0 79 150 150 75 150 150
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B Microsoft Excel - nagsuaanuuuanana183

B wly ufle wawas umsn pluvy  ipdesfia geya wiheno 3818 AdobePDF
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1 Analytical Design by the Method of Equivalent Thickness (MET) - Spreadsheet
2 The Design Spreadsheet is attached to Manual No. 3: Analytical design of flexible pavements in Thailand
2
Note: Values in the cells with the blue background can be changed. Values in yellow cells are results that may refer to other
4 sheets. Values in green cells are main results.
8 Design load Value | Units Key and entry help:
7 Standard Axle Load, 2P 32,0000 |0
3 Dynamic factor 1.20 |- P Halfaxle, dual or single wheel
] Between wheel distance, d 350 |mm load, N (NB: half the design axleload)
10 Tyre pressure, zigl 0.828 |MPa d Dual (350 mm) or Single
11 Poisson's ratio: — (0 mm) wheel spacing, mm
12 foralllayers  nu 0.35 zigd  Tyre pressure, MPa (B: 1 bar = 0.1 MPa = 100 kPa)
13 for AC| nu-ac 0.586 LPa = 80.0 kil axleload for a 4-tyre axle
14 for eement bound granular| Nu-cg nu_ Poisson's rafio
13 for unbound granular nu-ug If one value of nu is to be used for all layers,
16 for subgrade / sel. material _nu-sg enter nu in the value cell nu (for all layers).
17 If individual layers are to be given a nu-value, B
12 Analytical design parameters : enter the preferred nu in the value cell
1% The permiissible strains for the different layers are calculated from the equation: alongside the layer identity:
20 nu-ac_ for AC and bituminous materials
21 Permissible strain=K*(H/10%6)*{-1/a)*(E/E')*b microstrain nu-cg  for cement bound granular materials
2 nu-ug  for unbound granular materials
2 MET corr. Nu-sg  for subgrade / sel. materials
2 SHELL parameters factor
Pavement Analytical design parameters f N Load repetitions x 10°6
2% Layer K a b1 b2 E — E E-modulus, MPa, of material
27 AClayer: 180 0200 | -0.40 | -0.40 | 10,000 E'  Reference E-modulus, MPa, of material
28 Base: & -0.250 0.00 0.00 180 1.0 K, a, b1 and b2 Parameters used in the permissible
28 Sub-base: 8 -0.250 0.00 0.00 0.8 strain relationship for analytical design.
30 Selected material: & -0.250 0.00 0.00 0.8 f MET correction factor
3 Subgrade : 8 -0.250 0.00 0.00 160 0.8 E
M 4 v W\ Report-5 f Resutt Sheet-4 { Main Caleulstion -3/ Traffic Volume - 2 % MET Sattings - 1,/ |41 »
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