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JENWIT JANPAYAP : INFLUENCE OF STONE DUST CONTENT ON
COMPRESSIVE STRENGTH OF SECONDLY RECYCLED PAVEMENT
MATERIAL. ADVISOR : PROF. SUKSUN HORPIBULSUK, Ph.D., P. E.

This research investigates the visibility of using stone dust to improve
gradation and compressive strength of secondly recycled pavement course. The test
samples included stabilized crushed rock, stabilized crushed rock and recycled asphalt
pavement blend, stabilized recycled pavement (recycled stabilized crushed rock and
recycled asphalt pavement blend obtained from a damaged highway road), and
stabilized recycled pavement and stone dust. The crushed rock and stone dust were
obtained from Khoaprangam Construction Limited Partnership and the recycled
asphalt pavement and recycled pavement were from Highway Route No. 3017,
Muang, Lopburi. The influential factors studied are gradation and curing time. Test
results show that the asphalt bitumen retards the chemical bonding between crushed
rock particles, hence the strength of stabilized crushed rock is higher than that of
stabilized crushed rock and recycled asphalt pavement blend. The strength and
maximum dry density of recycled pavement are improved by blending with stone
dust, which are attributed to the filling of voids by smaller particles of stone dust. The
optimal stone dust content for improving dry unit weight and strength is found to be
15 percent for both 7 and 28 days of curing time ; i.e., the strength of the stabilized
recycled pavement at this stone duct content meets the specification of Department of
Highways, Thailand. This research enables the secondly recycled pavement to be used
in a sustainable pavement manner, which is significant from engineering, economical

and environmental perspectives.
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2.9 1@UIAIMIVADAAY (compaction curve)
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O hio's compaction curves
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2.13 MINPAFIMATMIVADA FUIATITF 1AM
%
2.13.1 NUNUNA (base)
uBJI dy = 1 9 uaxl 9 o 9 d' v A
QUFUNUNN HUI8DI MINDATNNUFUVUFAV01 IATIAT 19N TmihAseeTunn
Y v Y v
5 195azunMUIMINa 1801910293193 nizaeilminasggiudiuais Taqnly

1 1A a 1 ] o < A ° [
noad1elduniuagn Auli nsda Tl aznsuman (slag) Mlvuanazaduaueainlug lim

P v
< £ o 0

an saiaqgiaziinlddesdiguanifamuiasgiuiagiunig uagnndiwauiii (mix

Q

o o A 1 o 1 I Y qaj 1 a
process) ‘I/nﬂTi‘]JﬂJlﬂﬁEJLLGNllﬁgﬂﬂﬂﬂlluuﬁlﬂthWWMgﬂu‘U‘]J wuwuag"lmﬂu 15 ¥, AW
] Ty 1 9 . .
wiulaideendt $eeay 95 modified proctor density

an ' Y
2.13.1.1 Fmsnedain
k4 Y
M3neaiNAvInTNaBUTEALLATANNILNYBITUT0 N UN 1 IRgnABs neuii1Tag
Y Y

Y 9 Y v
HumanavuugFusesiumeiimsagnina iggnuih Iiinduedainauonaz innuiu

a

Y o 1 a dy ~Aq Y 1 Y Aa va z
Wammﬂﬂmﬂmﬂ‘um‘ﬂﬁJwmmm%uﬂwmmuuuqmﬂ (o.m.c.) ﬂ?ﬂﬁf’]\‘lﬂg'ﬂﬁﬂ"ﬁ AMNUY
=] A [ v '.:9// v 3 1 a a o ] 1Y " Y
UNDYLALAIVAD A UH 9 Lmazf’vuﬁm"lumu 15 B UALNAT Uﬂﬂmmu"luu%m”ﬁaﬂaz

=

. . a A ] o dy A ~ ] o [ Y
95 modified proctor density mnmclﬂmmnqGlmﬁﬁ]wummmammuazmmiimeﬂua’m

= % o . Y 9 dy Y o
WIATINNYTULAZUIDNTINALIDYALLYNAIVINNU (segregation) Tﬂuﬂ"lsuT%mﬁ;ﬂiﬂﬂﬂﬂumm



39

Y 9 g zﬂy = o A zﬂy 5% Ay A o Y
mswanliduiluiioRernu wieseoenldiagiunenlanunanaduaveaslunu udd
2 oﬂ' Y v [ ' o o '
alsdinld laanusunmuizan inaeld 1dgdawuuuneaiauditinmsvadauiu lu

% []

1 o Y 4 oy A Yo o o ya Y A
iZ‘ViDNﬂﬁ‘Uﬂ@ﬂGlWiJﬂﬁmﬂﬁfJ HIUN 9 Lwe“lmﬁmumﬂmzmﬂwmwumauﬂimmﬂ

a

9
(Y] (% 9

1 A ya Y A 1 o Y o 9 4 <
Hauuo Llﬁgw‘lfflﬂW'Jﬁu’]tﬁflﬂlluuau’llﬁllﬂ GlﬁﬂWﬂ']ﬁUﬂf]ﬂ“]fuq@ﬂTﬂﬂﬁﬂﬁﬂﬂﬂﬁﬂlﬁﬁﬂ

gj o 19 J 1Y = 1 ' 9 =\ cy [ o Y 49’ 1
umuﬂ"luuaamw 12 1 Feluserieneaierniduantivg mlvanusulusegniems

% a < 9/3 & a A | = =< o £ 9
vaoaunnu llauilumeldsuiiumadoneniooadoneanasliderusesiunidie

E4
v o

A v & ' AN Yo 9 Y Y y &L 9
Wulonuniumediun lanea1adiin1uIuA7 (soft spot) 912 ABIT000NLALDI1VADY
3 ai’ 9 = = A ] = Y = o a P4
A3 UFUIINUN A NNANMFer1erTe 11 MiniFerigazdeasuaudunsud lu
[ c?f di’ Y A 9 1 Y =2 o Y dy J 9 J 9 o
diuljesdusesiiunnldGouiosnounarnaiimsud luiiunisae lddwuuneadedivua
g 1 a ] o I 3 3 1 o
ANUHUINUNININNIT 15 1 UANAT Iy 2 ¥u vuivuazimi 9 fu
Y Y ] o 1
(Taelszua) vasaliiunay ldsedumunuunoaiia
o & A Y} Y < 9 W Yo Y} & s .
NuFuiuneineaanduase vazda lildneadvarneesesinueailad (prime
3 a Y ] oy 1 dy a 9 @ = dy
coat) MuAUAeUNA TnRanwihvaemesiviilosnumsgadennuin
] ~ (BN} 4
2.13.1.2 wamsnagauanuuuui T wnue
] 9 4 . . v
ninwanagouaINLUUluaUINT0enI1300a2 95 modified proctor density 1+
2
NTAAUTUMTAH
a S 1 Y o T a L dqw '
o nisuanihegluris IndiResmlsuaanusuildanuuiv
A 4 Y Aa ua [
7349 (o.m.c.) Nlannmanaaevuludesfiianms uansnagon
] (B o o Y g’ A [ @
anuuy ludumam iiimsuanus Tlagmundanunsuasa
A o A A Iy ¥ 1 Ay
waziiyIMme e li ldanuuiuaundoams
Y Y v
o windSuanilieglusalndifesanlsmuanusunldanuiv
{y ¥ ] A wa Y Y
q3ga (o.m.c.) N laanmisnadenludesl§ianms szdesyane

i 1 9 v
Faq (scarify) toanInuensainysuaniunmmull vieneauii

v
a A A

{ (2 J v Y = o q Yy ¥ '
WU NI ‘]_Iiﬂﬂmuﬁr!’f]f]LLEI’Jﬁ]\i‘]_lﬂ@ﬂ(lﬂll(lﬁ]lﬂﬂfnuuuuﬁ”m

Y o

UDNITUA



40

UNN 3

FBautuMIMlasanu

3.1 unin
a o ax a o o a A o Y] '
MsysuenAInueailad Taedsuyunsuiagrumaaulunnduunlyln

. 3 amdq Y [ @ a
(Pavement In-Place Recycling) 11357 190 g1auniviarsTunsuniananluilegiu aanig
&L A Y  an o w = Y ' .

tagnuNINYysuedeIsMs i iaguyuioun1dlng (Pavement In-Place Recycling) 11y
) < y a o A 2 2 o & v Yo
TFuiluszeznaununaadunie mamshsademomiuuniu waziuiuzdeslasy

A L A & A gyygw a Y
ﬂ’ljyﬁmgN'JVl’l\‘illagv\lu‘W’]\1@ﬂﬂ§\1!W@11’TQi%mqﬂlﬂﬂﬂa’luﬁgﬂjﬂﬁﬂ’]ﬂ ﬂaaﬂﬂﬂ

E4
=

NuAteliAnEINgANIIUNITUADALAE R8I0 AveIRININI T Ul JuAuAnaNi

A o o

= 4 dy Aw [ A ~ Iaow o 1 a
TJ“‘L!“D'!N‘L!@ Tunundmdiaanys a1nn1eralen 9 (ﬁW‘L!'i) NINNNUAN HIVUNVAIBINYU

E]

AQn , AIMaAY (Ruagn + Aanaueailad) tazianiedfududy Ruagn + Aang
woariladiine 185umsUsuigedredudimudinug) TasezihAmediudsadu @uagn +
Amaneailadiine 185unsdsudgedeuduudingy) vl ulnanas Tasnauiy
WU U (Lime Stone) ludnsidaniooas 5,10,1520 awadmy udnimiuadsauaznandig

s A I a y @ '
Yuduaie Iniuaimaiouiszaiu (Bound pavement) ludasidiuiosas 3.5 nanadou

1
o v w [ =

ng o a ¢ A v @ @ @
‘VI\WI?Jﬂﬁ]3‘1!11]”I’Jmi13ﬁlﬁ@ﬁmﬂ1ﬂ’NiJLmfWINGlIfNﬂﬁi”]JﬂTﬁQ@ﬂﬂl@\‘]’Jﬁﬂﬂ]lﬁiﬂfﬂiﬂﬁ‘ﬂﬂiﬂ

Q

]
=

[ 1 1 1 0o o w a a a 4
ﬂluWﬂﬂﬁ%iu@@ﬁTﬁ’Ju@Nﬂ ADNTANDAVBIUAYD , N’JVINL@?JVIWﬁ?Jﬁ’JEHJ}U‘%L‘JJH@IiH

NI18IU 3.5% 1BUIALINY

3.2 UHUIUAUUUMNS

k4
va A o

Y
NuATeillszneudIenageunuaNTAN uguIazMadAveIRUAgD , HINIAY

a3

wazHININUTUTuAY MInageuAIILNITN d1TNNUNHAIN 9 (ANY3T) NTUNNHAN

v 9
719 3.1 vaaunuAITua UM IAUTUIUINY

v

& L a wa
33 51]1!6]’014ﬂ]iﬂﬂﬁﬂﬂjuﬂﬁﬂﬂgﬂﬂﬂ"ﬁ

Y
va A

WHUAYn, MINLANLAZHININITUY JuANNaIENNNIMATD IR A UTANUFIY

L

v o o @ 1 A o g = d A
HasNITUNDA uazgﬂmu1‘1J3‘1J‘1J§wumﬂaﬂuamwmumﬂmumgaz NE‘T?Jﬂ‘]J‘]JJH“]iLﬂJH@]LWE’J

9
MINATOUAGIOALNUIALD ll'1GIﬁjjﬂ.lﬂ']31/]ﬂﬁ@ﬂﬂlﬂ\iﬂihﬂﬁﬁﬁ?ﬂﬂﬁﬂﬂﬁﬁﬁ



41

msnaassvinalinvesiag lasiuazunsny lidsamnasguiiog
NAABIT N8.1.204/2516

N13NAADI Compaction Test HUVFINIININTFIY mummgmﬁ%’mﬁmamﬁ
N9.1.108/2517

N19NAABINIAT Unconfined Compressive Strength UBIAU AINNIATFIUITNIT

NAADIN Na.9N.105/2515



S W ] a a a
INUAIDYNUUAYN,HINNIANLLAL

TRNIRSIES T ERIRY

\4

= Y 1 J
Lmﬂumammazqﬂmmmi

nagol

\ 4

I~ @
NATOUMUUIAIAAUYDITER
puaznTauy lid1ean

NIATITU

)

NAFOL Compaction Test WO
AanuLtundagaga uag

a & A
USaanurununzeay

Wimegaulsulgsvinanaz u

Y
5@]51’(?(’JHGIN°”] ANHILASHEY

o
YuBuasooas 3.5

}

NMMIVATALAZUNAIDI1NOY

1y 7 3 uag 28 U

I

NABDINIAINIAITULTION

}

AAIIZHHA

v 9
31N 3.1 uwuAsTURRUMININUITY

42



43

UNN 4

ﬂ]iﬁﬂ‘kﬂﬂﬁ‘ﬂﬂﬁ90!!ﬁ$ﬂ1§9ﬁ]1iﬂjﬂﬁ

41 umn
] o 9 9 an = @ 3 a Y Il a A
ﬂ1§“]5€]3J1J1§QIﬂiﬂE"fﬁ\i“VINﬂ’JEJ’J‘ﬁﬂﬁ‘i’ilgunﬂu’Jf"fﬂﬂﬂ‘l‘lﬂNlm\INﬂ"]ﬂWNUL!N’J‘V]N‘VI
fr3a'lasumseoniuuaziinuedaumivalelulnsimssonigauesnsuniavalaznsu
v 9y = Ay Yo ] 0 4 an
NNUANFUUN wmmﬂmmmwaznamm ﬂuu‘]ﬂ1@5Uﬂ15%8hﬂ1§@ﬂ383ﬁﬂ15

~ o o a 9 1 a o 2 o 9 Yo ' 0 = o
'quI‘LlL'JEJu’J’L’fﬂ“]f‘l!‘ﬂNLﬂllNWG!"HGI,WMlﬂﬂﬂ15°lﬂ‘3:ﬂlﬁf]’ﬂ1€lllﬁ35]1L‘]J‘L!G]E]\11@5‘]Jﬂ1i"‘]5®3J°U1§‘\1E]ﬂﬂi\1

b4 Y
%

== & d' a Y 1 o a d’o AN ad = (%
'J‘ﬁfﬂi’ﬂ‘L!\‘I‘V]ﬂ‘ill“l/l1\114?1’3\11JEJ$J1%1Uﬂ15°]5@3J‘]J1§\1N’J'VH\WIG]STJ:@H?]E]’J‘ﬁﬂ1i1’ilﬁlunﬂu’3ﬁﬂ(’]§u

a 9 ] 3 ~ £ a [ £ J 1 a Y 4 a
madnnlglvuaianass Fayaaenininialivlye Guiludrunauvesnueailaduazid
=~ o Y o ~ 4 o E =\ 9 a Y 1o (=) av
NNFWUA) tazwaudnuuduudnazuaca udivziimsldausswds uadhilioauide
A A 9 [ @ o o w a ~ Yo [ usj ~ Ay AR
Mneestumsiannfasdavesianied lasumsdsulnsiides auitedifeezdnun
[y o [ YR 9 a A a a Yo (% 9 9 ag
mswauiaeealudec) fuanisvesdamaay (aeldsunsdsuilandn) dre35ms
= osjl a 9 1 c;’/‘ d‘ = = % (Y] o v w a 1
nyuDsuFumaauIN s lniasanaes vaznlssumeunumsiauniaidayoariuagn n
= 4 [ a ] a U 4 = 4 1Y a a
HauudsuAUada Hungn linaudiImMaeailaduazrauuFuauasa tazHINIUAY
Y] ] a 1 4 [ Y] ] a ]
(@rvg19luau) wandudutaznauuduuduacn HamsAnyIAILE1HUAgN MY
a o =~ o [ 9 A a Ia A a LY g
Fmateailaduaznauuduuauasass lsnon s IzHoNTnaveIdINLed laddo
o o v w @ 1 a a a 1 = 4 [ 9) A A 4
MINAUIMEDa  Ared1iImuauNauiuiutazranudsuuduadass lmnedns ey
Aa a Aa a 1 v o o v w = dy I d o [
ansnavedllTmariugudomaianniiawa wansanuitvziulse Tesioganndmsy
lo & o o a o 3 a 1 & 3 {
Tassmsnduiudesimsdivlgedaedd msnyudeuiagdumaduinlslmiduasiiaes
Y o 1 vAa g [ o @ w [ (3
unilvziinauenamsanfguautanuguazmsiafaIoave T aana N uFuuANQ
A a [] a ] d 1 a a a d 1
Flszinn Auagnlni, duagnlvy + veaifladini, Hamuay (Huagn + teailaaini), nay

HINUAY + R )

[y an £ a wva
4.2 ’J%TG!!!G%’Jﬁﬂﬁﬂﬂi‘lf’)ﬂﬂﬁﬂﬂﬂ{]ﬂﬂﬂ1i
4.2.1 Jaghl¥lumnaaes
o ~ ) Y a va I~ [ 1 a 1T A 1 a
Jagnrwmaasdluvieulqlianisiudiedaruagnln, iungn v + HIna
[y J 1 Aa a @ ] { g a a a 1
o ann HInaaw (mamaﬁmﬂuﬁum) Llﬁ%N’JﬂNL@NNﬁiJWHFJH WHNNULDSYDYIU
4 o v oa . @ 1
fIGUu1ﬂﬂﬁ$ﬁ1hlﬂm“ﬂh1ﬁ5§1uﬂill“I/IN“H’ﬁ'NLL&I’JHWN1WﬁNﬂUWHFJH (Lime Stone) Gluamwmu

A 9 [ ~ J a yJ
NIUNUN (Replacement) 3080 5,10,15 tLag 20 Lla$Wﬁ1|ﬂUiJ.uGﬁliJuﬁﬁluﬂﬁﬂﬂmiﬂﬂﬁ$ 3.5



44

o @ 4 [ a 4 { <
udntwiuada eldiurimiadeulseaiu (Bound pavement) 3UN 4.1 naaInIsAY
@ U a ] a 1 v o I Y 1 a
aregnuagnlviuaziudy 11015910 Man. NTENADUAATATY LATMIINUAIDEIIAD

Jd a a
mMageailadiniuasHINuAy 91ANIMAIMNIBE@Y 3017 AU LEANIHANNNBRY | -

VITIUNMINANHIIAY 21 0.1409 1w Iaanys U7 4.2 uaasmsmsoudiodianadonlu

Y a wva
nealgiiams

“
L

et
SN SO

o 1

a d a a Io
) maemw’mmmﬁﬂammuazmmamuﬁﬂmﬂ

3 o 1
ZTJ‘VI 4.1 D1INUAIDINNATDU

D



45

317 4.2 m3wseudIeganouNINAdo

4.2.2 I5MINAavy
k4
o I @ ) ) < @ [l
A0 19NATOVNINUAYNINNIIININATDINIVIIAAYBITAR TASRIUAZUA T
v Y k4
Tidemuuiasgiumsnaaesfina -n.204/2516 91011 A8 19N HUAIEYNITIIIASALLY

FINNIATTIUNNNIATFIUITNTNAALIN NA.-N.108/2517 1A YN ININARDIHIAINIA

9ALNULAYY (Unconfined Compressive Strength) MULIATIIUITNTNAADIN Na.-N.105/2515

a ¢
43 WanAaRUNAZIINTIZHNANAdoU
MINAN 4.1 1oz 4.2 ugaguantinvediaquaasyila (Muagnlul, Kuagnlny +
S Aa a a a a 1 =) 4 [ =& 9
uedilad, HIMuUAN uaziIMUAN + TuY) waulusuuanada ¥alszneudiens
I a @ '
ATLIBUYUIAVOULAAY HANITNATBUNITUADALVUFININIATIIU HATHANIITNATD

usIdALNURLINGIUN 7 TU uas 28 Tu AINEIAY



! 3 a @ a 1
ﬂ']ﬁW\Tﬁ 4.1 MINTEYUUIAVDAUNAAUVDIITATUARN 1N

46

ITEM M3 | #iy | ¥iungn | fivngn | viungn | ¥iungn | Hivngn | Hungn | v | Asphalt
BEEN agn | v+ | @n+ | @ | @ | @ | i@t | gy
I Asphalt | Asphalt | Asphalt | Asphalt | Asphalt | Asphalt
5 cm. 5 cm. Sem+t+ | Semt | SemAt | Scemt
Auelu | Audu | Awedu | Audu
5% 10 % 15 % 20 %
27 100 100 100 100 100 100 100 100 100
17 97.8 99.3 89.8 96.8 95.1 95.7 95.5 100 100
3/47 | 89.4 95.0 79.3 91.9 90.7 89.5 88.5 100 100
172" 76.2 82.0 59.3 77.4 76.6 74.6 74.1 100 91.1
Sieve | 387 | 66.1 71.5 49.7 65.5 65.8 63.0 58.6 100 83.5
No.

#4 39.4 41.0 26.6 36.5 37.1 36.0 342 85.5 61.2
#10 27.7 22.0 14.8 18.2 23.1 16.9 17.8 46.1 30.5

#40 14.6 9.4 b3 4.5 7.6 4.8 4.9 21.5 -

#200 9.8 6.9 0.7 1.4 2.8 2.2 24 10.8 -
D,, 65 | 58 9.6 6.6 6.5 6.7 75 | 22 35

C, 101. 59 11.3 10.2 14.6 10.4 12.1 423 -

3
C, 8.9 23 1.8 1.9 2.2 1.8 1.9 3.8 -
Twun | AAS | A-1- | A-l-a A-1-a A-1-a A-1-a A-1-a A-1-a | A-1- -
s HTO | a a
USCS | GW | GW GW GW GW GW GW | GM -
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Rungn | Aungn | 1@x+ | AN+ | @n+ | @t

ﬁuﬂQﬂ Inai+ 1N+ Asphalt | Asphalt | Asphalt | Asphalt
ITEM mMinaasg .
Inad Asphalt | Asphalt | Sem.+ | Sem+ | Sem+ | Sem.t
Sem. | Sem. | Rueu | dudu | Auelu | A

5% 10 % 15 % 20 %

Optimum
Moisture

6.5 7.0 6.3 7.2 6.6 6.7 7.3
Content

(%)

Proctor
Maximum

Dry
2.295 2.225 1.960 1.999 2.022 1.994 2.042
Density

(g./cc.)

UCS. 7 Tu 46.9 30.2 12.5 20.7 20.7 26.0 25.0

(ksc.) 28 U 50.1 324 14.0 222 23.7 26.3 26.8
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M1319N N.1 WaN1INAAOU SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES 494

wuagn v
Sieve No. Wt. Retained Wt. Passing % Passing Total Passing
2” - 11985 100
17 259 11726 97.8
3/4" 1012 10714 89.4
12" 1581 9133 76.2
3/8” 1209 7924 66.1
#4 3201 4723 394
Pan 4723
Sieve No. Wt. Retained Wt. Passing % Passing
#4 - 526 100 394
#10 156 370 70.3 27.7
#40 175.7 194.3 36.9 14.6
#200 63.8 130.5 24.8 9.8
Pan 130.5

A1519% 1.2 HaN1SNATeU SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES %94

wuagn lvi+Asphalt 5 cm.

Sieve No. Wt. Retained Wt. Passing % Passing Total Passing
27 - 11992 100
17 83 11909 99.3
3/4" 517 11392 95.0
1/2" 1562 9830 82.0
3/8” 1258 8572 71.5
#4 3660 4913 41.0
Pan 4912
Sieve No. Wt. Retained Wt. Passing % Passing
#4 - 531 100 41.0
#10 246.2 284.8 53.6 22.0
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Sieve No. Wt. Retained Wt. Passing % Passing
#40 162.4 122.4 23.1 9.4
#200 32.9 89.5 16.9 6.9
Pan 89.5

A159% N.3 WansnAToU SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES 494

ﬁuﬂqmﬁm +Asphalt 5 cm.

Sieve No. Wt. Retained Wt. Passing % Passing Total Passing
27 - 11927 100
17 1211 10716 89.8
3/4" 1252 9464 79.3
12" 2386 7078 59.3
3/8” 1155 5923 49.7
#4 2753 3170 26.6
Pan 3170
Sieve No. Wt. Retained Wt. Passing % Passing
#4 . 536 100 26.6
#10 238.1 297.9 55.6 14.8
#40 230.5 67.4 12.6 3.3
#200 52.8 14.6 2.7 0.7
Pan 14.6
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M131N N.4 WANTNATOU SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES 494

AUAGNIAN+Asphalt 5 cm.+AUEU 5 %

Sieve No. Wt. Retained Wt. Passing % Passing Total Passing
27 - 11895 100
1” 382 11513 96.8
3/4" 586 10927 91.9
12" 1723 9204 77.4
3/8” 1413 7791 65.5
#4 3455 4336 36.5
Pan 4336
Sieve No. Wt. Retained Wt. Passing % Passing
#4 - 515 100 36.5
#10 258.4 256.6 49.8 18.2
#40 193.6 63.0 12.2 4.5
#200 42.8 20.2 3.9 1.4
Pan 20.2

A1519% 1.5 HaN1sNAdeU SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES %94

AUAQAIAN+Asphalt 5 cm AR 10 %

Sieve No. Wt. Retained Wt. Passing % Passing Total Passing
27 - 11758 100
17 573 11185 95.1
3/4" 529 10656 90.6
172" 1658 8998 76.5
3/8” 1274 7724 65.7
#4 3388 4336 36.9
Pan 4336
Sieve No. Wt. Retained Wt. Passing % Passing
#4 - 523 100 36.9
#10 197.9 325.1 62.2 22.9
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Sieve No. Wt. Retained Wt. Passing % Passing
#40 218.8 106.3 20.3 7.5
#200 66.5 39.8 7.6 2.8
Pan 39.8

A1519% 1.6 HaN1SNATY SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES %94

AUAQAIAN+Asphalt 5 cm +HURU 15 %

Sieve No. Wt. Retained Wt. Passing % Passing Total Passing
27 - 12010 100
1” 519 11491 95.7
3/4" 742 10749 89.5
12" 1795 8954 74.6
3/8” 1388 7566 63.0
#4 3243 4323 36.0
Pan 4323
Sieve No. Wt. Retained Wt. Passing % Passing
#4 7 518 100 36.0
#10 274.7 2433 47.0 16.9
#40 173.8 69.5 13.4 4.8
#200 38.2 31.3 6.0 2.2
Pan 31.3
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M31N N.7 WaNINATOU SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES 494

AUAGNIAN+Asphalt 5 cm.+HUHU 20 %

Sieve No. Wt. Retained Wt. Passing % Passing Total Passing
27 - 12696 100
17 567 12129 95.5
3/4" 890 11239 88.5
12" 1833 9406 74.1
3/8” 1966 7440 58.6
#4 3099 4341 342
Pan 4341
Sieve No. Wt. Retained Wt. Passing % Passing
#4 - 517 100 34.2
#10 247.2 269.8 52.2 17.8
#40 195.7 74.1 14.3 4.9
#200 383 35.8 6.9 2.4
Pan 35.8

M3 1.8 HANINATOU SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES 494

nuru
Sieve No Wt. Retained Wt. Passing % Passing Total Passing
2” - 3253 100
1” 0 3253 100
3/4" 0 3253 100
172" 0 3253 100
3/8” 0 3253 100
#4 0 3012 85.5
Pan 3012
Sieve No. Wt. Retained Wt. Passing % Passing
#4 - 514 100 85.5
#10 237.0 277.0 53.9 46.1
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Sieve No. Wt. Retained Wt. Passing % Passing
#40 148.0 129.0 25.1 21.5
#200 64.2 64.8 12.6 10.8
Pan 64.8

A159% N.9 WansNAToU SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES 494

nu Asphalt

Sieve No. Wt. Retained Wt. Passing % Passing Total Passing
2” - 4152 100
17 0 4152 100
3/4" 0 4152 100
172" 370 3782 91.1
3/8” 315 3467 83.5
#4 926 2541 61.2
Pan 2541
Sieve No. Wt. Retained Wt. Passing % Passing
#4 . 524 100 61.2
#10 263.0 261.0 49.8 30.5
#40 261.0 0.0 0.0 0.0
#200 0.0 0.0 0.0 0.0
Pan 0.0




M3WN N.10 WAMINAAOY COMPACTION TEST vodriuagnlviy

DENSITY

Trial (water added) (%) 2 4 6 8
Wt. Mold+Soil (Kg.) 3.940 4.084 4.159 4.174
Wt. Mold (Kg.) 1.829 1.829 1.829 1.829
Wt. Soil (Kg.) 2.111 2.255 2.330 2.345
Wet Density (g/ee) | 2.209 2.360 2.438 2.454
Dry Density (g./cc.) 2.152 2.253 2.294 2.276
WATER CONTENT

Can No. 1 22 18 8
Wt. Can + Wet Soil (g.) 359.5 355.8 355.2 480.9
Can + Dry Soil (g.) 350.6 340.5 335.1 447.3
Wt. Water (g.) 8.9 15.3 20.1 33.6
Wt. Can (g.) 17.6 17.3 15.7 17.1
Wt. Dry Soil (g) 333.0 323.2 319.4 430.2
Water Content (%) D] 4.7 6.3 7.8
100 % Mod. Comp. = 2.295 g./cc. 95 % Mod.. Comp. = 2. 180 g./cc. OM.C=65%

M13°199 n.11 HaMINATLY COMPACTION TEST 409WuAgN 11ai+Asphalt 5 cm.

DENSITY

Trial (water added) (%) 2 4 6 8
Wt. Mold+Soil (Kg.) 3.916 4.004 4.070 4.092
Wt. Mold (Kg.) 1.829 1.829 1.829 1.829
Wt. Soil (Kg.) 2.087 2.175 2.241 2.263
Wet Density (g./cc.) 2.184 2.276 2.345 2.368
Dry Density (g./cc.) 2.132 2.177 2.213 2.223
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WATER CONTENT

Can No. 1 22 18 8

Wt. Can + Wet Soil (g) | 399.0 341.1 373.4 455.5

Can + Dry Soil (g) | 389.9 327.0 353.3 428.7

Wt. Water (g) 9.1 14.1 20.1 26.8

Wt. Can (g.) 17.5 18.0 16.8 17.6

Wt. Dry Soil (g) 372.4 309.0 336.5 411.1

Water Content (%) 2.4 4.6 6.0 6.5

100 % Mod. Comp. =2.225 g./ecc. 95 % Mod.. Comp. = 2.114 g./cc. OM.C=7.0%

MINA N.12 HAMINATOU COMPACTION TEST v03HUAQNIAN+Asphalt 5 cm.

DENSITY

Trial (water added) (%) 2 4 6 8
Wt. Mold+Soil (Kg.) 3.780 3.815 3.841 3.861
Wt. Mold (Kg.) 1.829 1.829 1.829 1.829
Wt. Soil (Kg.) 1.951 1.986 2.012 2.032
Wet Density (g./cc.) 2.042 2.078 2.105 2.126
Dry Density (g./ec.) 1.952 1.959 2.924 1.880
WATER CONTENT

Can No. 1 22 18 8
Wt. Can + Wet Soil (g) 391.9 345.5 365.0 392.8
Can + Dry Soil (g) 375.4 326.8 335.1 3494
Wt. Water (g) 16.5 18.7 29.9 43.4
Wt. Can (g.) 17.5 18.4 17.7 18.4
Wt. Dry Soil (g.) 357.9 308.4 317.4 331.0
Water Content (%) 4.6 6.1 9.4 13.1
100 % Mod. Comp. = 1.960 g./cc. 95 % Mod.. Comp. = 1.862 g./cc. OM.C=63%
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MIWN N.13 WANINATDY COMPACTION TEST U0dHUAGNIAN+Asphalt 5 cm.+HUEU 5%

DENSITY

Trial (water added) (%) 2 4 6 8
Wt. Mold+Soil (Kg.) 3.777 3.835 3.896 3.904
Wt. Mold (Kg.) 1.829 1.829 1.829 1.829
Wt. Soil (Kg.) 1.948 2.006 2.067 2.075
Wet Density (g./ce) | 2.039 2.099 2.163 2.171
Dry Density (g./cc.) 1.957 1.988 1.994 1.962
WATER CONTENT

Can No. 1 22 18 8
Wt. Can + Wet Soil (g.) 374.6 364.4 390.6 392.9
Can + Dry Soil (g.) 360.4 346.1 361.5 356.8
Wt. Water (g.) 14.2 18.3 29.1 36.1
Wt. Can (g.) 18.1 17.4 17.8 18.0
Wt. Dry Soil (g) 3423 328.7 343.7 338.8
Water Content (%) 4.1 5.6 8.5 10.7
100 % Mod. Comp. =1.999 g./cc. 95 % Mod.. Comp. = 1.899 g./cc. OM.C=72%

M13°199 N.14 WaNINAAdY COMPACTION TEST U041 UAQAAN+Asphalt 5 cm.+HUEY

10%

DENSITY

Trial (water added) (%) 2 4 6 8
Wt. Mold+Soil (Kg.) 3.832 3.859 3.900 3.913
Wt. Mold (Kg.) 1.829 1.829 1.829 1.829
Wt. Soil (Kg.) 2.003 2.030 2.071 2.084
Wet Density (g./cc.) 2.096 2.124 2.167 2.181
Dry Density (g./cc.) 1.993 2.010 2.009 1.985
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WATER CONTENT

Can No. 1 22 18 8

Wt. Can + Wet Soil (g) | 378.8 362.6 399.1 410.5

Can + Dry Soil (g.) 361.0 344.1 3713 3753

Wt. Water (g) 17.8 18.5 27.8 35.2

Wt. Can (g.) 17.4 17.6 17.5 17.5

Wt. Dry Soil (g) 343.6 326.5 353.8 357.8

Water Content (%) 5.2 5.7 7.9 9.8

100 % Mod. Comp. =2.022 gm./ml. 95 % Mod.. Comp. = 1.921 gm./ml. OM.C=6.6%

M1319% 1.15 HANMINAGOY COMPACTION TEST U9IHUAQAAN+Asphalt 5 cm.+HUHY

15%
DENSITY
Trial (water added) (%) 2 4 6 8
Wt. Mold+Soil (Kg.) 3.788 3.842 3.880 3.893
Wt. Mold (Kg.) 1.829 1.829 1.829 1.829
Wt. Soil (Kg.) 1.959 2.013 2.051 2.064
Wet Density (g./cc.) | 2.050 2.107 2.146 2.160
Dry Density (g./cc.) 1.969 1.991 1.981 1.991
WATER CONTENT
Can No. 1 22 18 8
Wt. Can + Wet Soil (g) | 3893 384.2 387.0 418.7
Can + Dry Soil (g.) 374.7 364.2 358.6 387.4
Wt. Water (g) 14.6 20.0 28.4 31.3
Wt. Can (g.) 17.8 18.5 17.6 18.4
Wt. Dry Soil (g) | 3569 345.7 341.0 369.0
Water Content (%) 4.1 5.8 8.3 8.5
100 % Mod. Comp. = 1.994 g./cc. 95 % Mod.. Comp. = 1.894 g./cc. OM.C=6.7%



MIWN N.16 WANINATOY COMPACTION TEST v0INUAQNIAN+Asphalt 5 cm.+HUHU

20%
DENSITY
Trial (water added) (%) 2 4 6 8
Wt. Mold+Soil (Kg.) 3.801 3.890 3.922 3.945
Wt. Mold (Kg.) 1.829 1.829 1.829 1.829
Wt. Soil (Kg.) 1.972 2.061 2.093 2.116
Wet Density (g./cc) | 2.064 2.157 2.190 2214
Dry Density (e/cc) | 1986 | 2039 | 2036 | 2.013
WATER CONTENT
Can No. 1 22 18 8
Wt. Can + Wet Soil (g.) 380.2 372.5 426.3 428.8
Can + Dry Soil (g.) 366.5 353.1 397.5 391.3
Wt. Water (g) 13.7 19.4 28.8 37.5
Wt. Can (g) || 7 17.9 17.4 17.2
Wt. Dry Soil (g) 349.3 335.2 380.1 374.1
Water Content (%) 3.9 5.8 7.6 10.0
100 % Mod. Comp. =2.042 g./cc. 95 % Mod.. Comp. = 1.940 g./cc. OM.C=73%
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MINN V.1 WaNMINAToU UNCONFIED COMPRESSIVE STRENGTH wodriuagn vy

DENSITY
Sample No. 1 2 3 4 5 6
Wt. of Sample (Kg.) | 2297 | 2304 | 2299 | 2307 | 2.305 | 2.304
Wet Density (g/cc) | 2.404 2.411 2.406 2.414 2.412 | 2.411
Dry Density (g/cc.) | 2272 | 2.278 | 2.266 | 2.278 | 2.281 | 2.280
Avg.7d.=2.272 Avg. 28 d. = 2.280
WATER CONTENT
Can No. 30 A7 18 A9 A10 A6
Wt. Can + Wet Soil (g) | 341.0 339.6 324.7 3449 360.5 | 365.1
Can + Dry Soil (g) | 3233 321.9 306.8 326.4 342.0 | 346.2
Wt. Water (g.) 17.7 17.7 17.9 18.5 18.5 18.9
Wt. Can (g.) 16.8 18.0 15.7 17.0 19.0 17.2
Wt. Dry Soil (g) | 306.5 303.9 291.1 309.4 323.0 | 329.0
Water Content (%) 5.8 5.8 6.1 6.0 5.7 5.7
Ave.7d.=5.9 Avg. 28d.=5.8

UNCONFINED COMPRESSION

Load = Dial Reading X 19.5062 + (15) Lbs.

Ultimate Load U.C.S.
Sample No. Dial Reading
Lbs. Kg. (Ksc.)
1 480 9378 4255 53.1
2 365 7135 3237 40.4
3 427 8344 3786 473
Average U.CS.7d. = 46.9
4 407 7954 3609 45.1
5 505 9866 4476 55.9
6 445 8695 3945 49.3
Average U.C.S.28d. = 50.1
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miN‘ﬁ' V.2 WanInagey UNCONFIED COMPRESSIVE STRENGTH "’llf)ﬂﬁuﬂ’c;ﬂﬁlﬂiﬁr
Asphalt 5 cm.
DENSITY
Sample No. 1 2 3 4 5 6
Wt. of Sample (Kg) | 2.163 | 2.190 | 2.256 | 2.242 | 2.249 | 2.242
Wet Density (g/cc.) | 2263 | 2292 | 2.361 2346 | 2.353 | 2.346
Dry Density (g/cc) | 2127 | 2166 | 2.222 | 2.209 | 2.213 | 2.209
Avg.7d.=2.172 Avg. 28 d.=2.210
WATER CONTENT
Can No. 5 22 6 12 4 9
Wt. Can + Wet Soil (g) | 3664 | 369.7 | 346.3 365.2 | 387.8 | 340.2
Can + Dry Soil (g) | 3454 | 3503 | 327.0 | 344.8 | 365.7 | 3214
Wt. Water (g.) 21.0 19.4 19.3 20.4 22.1 18.8
Wt. Can (g) | 17.9 17.2 17.9 17.2 17.5 17.5
Wt. Dry Soil (g) | 3275 333.1 309.1 327.6 | 348.2 | 303.9
Water Content (%) 6.4 5.8 6.2 6.2 6.3 6.2
Avg.7d.=6.2 Avg.28 d.=6.3
UNCONFINED COMPRESSION Load = Dial Reading X 19.5062 + (15) Lbs.
Ultimate Load U.C.S.
Sample No. Dial Reading
Lbs. Kg. (Ksc.)
1 253 4950 2246 28.0
2 277 5418 2458 30.7
3 288 5633 2556 31.9
Average U.CS.7d. = 30.2
4 315 6159 2795 34.9
5 295 5769 2618 32.7
6 268 5243 2379 29.7
Average U.C.S.28d. = 324
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MINN U3 WaMINAdou UNCONFIED COMPRESSIVE STRENGTH mmﬁuﬂqmﬁm

Asphalt 5 cm.

DENSITY
Sample No. 1 2 3 4 5 6
Wt. of Sample (Kg.) | 1.998 1.927 1.946 1.924 1.964 | 1.932
Wet Density (g./cc.) | 2.091 2.017 | 2.036 | 2.013 | 2.055 | 2.022
Dry Density (g./cc.) | 1.991 1.917 1.932 1.908 1.961 | 1.919
Avg. 7 d.=1.947 Avg. 28 d.=1.929
WATER CONTENT
Can No. 11 A7 Al0 18 A6 A9
Wt. Can + Wet Soil (g) | 3555 3169 | 343.0 | 346.5 3459 | 343.0
Can + Dry Soil (g) | 3394 | 302.1 3264 | 329.2 | 3309 | 3264
Wt. Water (g.) 16.1 14.8 16.6 17.3 15.0 16.6
Wt. Can (g) | 17.9 18.0 19.0 15.7 17.2 17.0
Wt. Dry Soil (g) | 321.5 | 284.1 307.4 | 3135 313.7 | 309.4
Water Content (%) 5.0 5.2 5.4 5.5 4.8 5.4
Avg.7d.=5.2 Avg.28 d.=5.2
UNCONFINED COMPRESSION Load = Dial Reading X 19.5062 + (15) Lbs.
Ultimate Load U.C.S.
Sample No. Dial Reading
Lbs. Kg. (Ksc.)
1 75 1478 671 8.4
2 122 2395 1087 13.6
3 141 2765 1255 15.7
Average U.CS.7d. = 12.5
4 115 2258 1025 12.8
5 140 2746 1246 15.6
6 124 2434 1104 13.8
Average U.C.S.28d. = 14.0
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MINN V4 WaMINAdou UNCONFIED COMPRESSIVE STRENGTH mmﬁuﬂqmﬁm

Asphalt 5 cm.+ﬁul‘;Ju 5%

DENSITY
Sample No. 1 2 3 4 5 6
Wt. of Sample (Kg.) | 2.003 | 2.015 | 2.017 | 2.012 | 2.021 | 1.996
Wet Density (g/cc.) | 2.096 | 2.109 | 2.111 2.105 | 2.115 | 2.089
Dry Density (g/cc.) | 1.964 1.981 1.986 1.982 1.976 | 1.956
Avg. 7d.=1.977 Avg.28d.=1.971
WATER CONTENT
Can No. 1 30 10 7 3 2
Wt. Can + Wet Soil (g) | 350.6 | 301.8 | 406.1 340.3 347.0 | 3477
Can + Dry Soil (g) | 329.7 | 284.6 | 383.3 321.2 | 3253 | 326.7
Wt. Water (g.) 20.9 17.2 22.8 19.1 21.7 21.0
Wt. Can (g) | 17.9 18.0 19.0 15.7 17.2 17.0
Wt. Dry Soil (g) | 311.8 | 266.6 | 364.3 305.5 308.1 | 309.7
Water Content (%) 6.7 6.5 6.3 6.3 7.0 6.8
Avg.7d.=6.5 Avg.28d.=6.7
UNCONFINED COMPRESSION Load = Dial Reading X 19.5062 + (15) Lbs.
Ultimate Load U.C.S.
Sample No. Dial Reading
Lbs. Kg. (Ksc.)
1 176 3448 1564 19.5
2 200 3916 1777 22.2
3 185 3624 1644 20.5
Average U.CS.7d. = 20.7
4 200 3916 1777 22.2
5 195 3819 1733 21.6
6 205 4014 1821 22.7
Average U.C.S.28d. = 22.2
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MINN U5 WaMInadou UNCONFIED COMPRESSIVE STRENGTH mmﬁuﬂqmﬁm

Asphalt 5 cm.+ﬁul‘;Ju 10 %

DENSITY
Sample No. 1 2 3 4 5 6
Wt. of Sample (Kg) | 1.991 1.993 1.994 2.049 1.973 | 1.995
Wet Density (g/cc) | 2.084 2.086 2.087 2.144 2.065 | 2.088
Dry Density (g/ee) | 1.981 1.977 1.977 2.038 1.957 1.979
Avg.7d.=1.978 Avg. 28 d.=1.991
WATER CONTENT
Can No. 11 2 7 3 10 1
Wt. Can + Wet Soil (g) | 392.7 418.4 364.3 388.4 376.9 | 370.3
Can + Dry Soil (g) | 3742 397.6 346.0 370.0 358.2 | 352.0
Wt. Water (g) 18.5 20.8 18.3 18.4 18.7 18.3
Wt. Can (g.) 17.6 18.4 17.5 18.4 17.4 17.6
Wt. Dry Soil (g.) 356.6 379.2 328.5 351.6 340.8 | 3344
Water Content (%) 5.2 5.5 5.6 5.2 5.5 5.5
Avg.7d.=5.4 Avg. 28 d. = 5.4

UNCONFINED COMPRESSION

Load = Dial Reading X 19.5062 + (15) Lbs.

Ultimate Load U.C.S.
Sample No. Dial Reading
Lbs. Kg. (Ksc.)
1 168 3292 1494 18.7
2 204 3994 1812 22.6
3 188 3682 1671 20.9
Average U.CS.7d. = 20.7
4 192 3760 1706 21.3
5 205 4014 1821 22.7
6 243 4755 2157 26.9
Average U.C.S.28d. = 23.7
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MINN V.6 WaMINAGoU UNCONFIED COMPRESSIVE STRENGTH mmﬁuﬂqmﬁm

Asphalt 5 cm.+ﬁul‘;Ju 15 %

DENSITY
Sample No. 1 2 3 4 5 6
Wt. of Sample (Kg.) | 1.997 | 2.016 | 2.020 1.997 | 2.039 | 2.019
Wet Density (g./cc) | 2.090 2.110 2.114 2.090 2.134 | 2.113
Dry Density (g/cc) | 1.978 | 2.001 1.996 1.981 2.018 | 2.002
Avg.7d.=1.992 Avg. 28 d.=2.000
WATER CONTENT
Can No. 9 5 22 6 12 4
Wt. Can + Wet Soil (g) | 385.8 | 383.6 | 3762 | 3769 | 396.1 | 393.9
Can + Dry Soil (g) | 366.1 364.7 | 3562 | 3582 | 375.6 | 374.1
Wt. Water (g.) 19.7 18.9 20.0 18.7 20.5 19.8
Wt. Can (g) | 17.6 18.0 17.4 18.0 17.5 17.5
Wt. Dry Soil (g) | 3485 346.7 | 338.8 | 340.2 | 358.1 | 356.6
Water Content (%) 5.7 5.5 5.9 5.5 5.7 5.6
Avg.7d.=5.7 Avg. 28 d.=5.6
UNCONFINED COMPRESSION Load = Dial Reading X 19.5062 + (15) Lbs.
Ultimate Load U.C.S.
Sample No. Dial Reading
Lbs. Kg. (Ksc.)
1 235 4599 2087 26.1
2 263 5145 2334 29.1
3 206 4033 1830 22.8
Average U.CS.7d. = 26.0
4 231 4521 2051 25.6
5 227 4443 2016 25.2
6 254 4970 2255 28.2
Average U.C.S.28d. = 26.3
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MINN U7 WaMInadey UNCONFIED COMPRESSIVE STRENGTH mmﬁuﬂqmﬁm

Asphalt 5 cm.+ﬁul‘;Ju 20 %

DENSITY
Sample No. 1 2 3 4 5 6
Wt. of Sample (Kg.) | 1.998 | 2.025 1.999 | 2.032 | 2.014 | 2.018
Wet Density (g/cc) | 2.091 2.119 2.092 2.126 2.108 | 2.112
Dry Density (g/cc.) | 1.988 | 2.012 1.981 2.015 | 2.007 | 2.003
Avg.7d.=1.994 Avg. 28 d. =2.008
WATER CONTENT
Can No. 30 A9 A6 18 A10 A7
Wt. Can + Wet Soil (g) | 3524 | 350.0 | 347.0 | 3419 | 356.4 | 357.0
Can + Dry Soil (g) | 3359 | 3332 | 3295 324.8 | 340.2 | 339.6
Wt. Water (g.) 16.5 16.8 17.5 17.1 16.2 17.4
Wt. Can (g) | 16.9 17.1 17.3 15.7 17.0 18.0
Wt. Dry Soil (g) | 319.0 | 316.1 312.2 | 309.1 3232 | 321.6
Water Content (%) 5.2 53 5.6 5.5 5.0 5.4
Avg.7d.=54 Avg.28d.=5.3
UNCONFINED COMPRESSION Load = Dial Reading X 19.5062 + (15) Lbs.
Ultimate Load U.C.S.
Sample No. Dial Reading
Lbs. Kg. (Ksc.)
1 207 4053 1839 23.0
2 239 4677 2122 26.5
3 231 4521 2051 25.6
Average U.CS.7d. = 25.0
4 282 5516 2503 31.2
5 201 3936 1786 223
6 242 4736 2149 26.8
Average U.C.S.28d. = 26.8
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