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Thesis Title Stabilization of Reclaimed Highway Materials with Foam

Asphalt
Author Mr. Narong Uthairath
Major Program Civil Engineering (Geotechnical Engineering)
Academic Year 2009
ABSTRACT

In this study utilization of a foam asphalt as an admixture to improve the
engineering properties of the reclaimed highway materials was studied. Two reclaimed highway
materials, namely; reclaimed asphalt pavement; (RAP) and reclaimed crushed rock; (RCR) were
collected separately from Highway 35 (Tonburi - Baktor) at 80"-kilometer. Prior to foam asphalt
adding, mixtures of these two materials were prepared by the ratio of RAP and RCR by weight as

follow; 0:100 (RAPO0), 25:75 (RAP25), 50:50 (RAP50), 75:25 (RAP75), and 100:0 (RAP 100).

Experimental results indicated that the best foam asphalt having the best
expansion and half-life values was obtained by preparing asphalt cement grade AC 60/70 at
170°C with 2.6 percent of water which pressurized to six bar. Testing specimen were prepared by
mixing the foam asphalt with the reclaimed highway material mixtures. Indirect tensile testing
results showed that the foam asphalts of 4.3, 3.8, 3.2, 3.0, and 2.9 percent by weight were suitable
for RAPO, RAP25, RAP75 and RAP100 respectively. In addition, permanent contraction values

of the testing specimens were increased with increasing RAP contents.

Indirect tensile strength, unconfined compressive strength and resilient modulus
values of the testing specimen tested in three different conditions, namely; soaked test, unsoaked
test and 40-'C test, showed that the highest testing values were found in unsoaked testing
condition whereas 40-"C testing condition provided the lowest testing values. These testing results
indicated that the reclaimed highway material-foam asphalt mixtures are most susceptible to

damage at 40-°C testing condition.
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Item Specification
Foamed asphalt
- Asphalt AC-5
- Mixing temperature 330 °F

- Amount of water

2 % by weight of asphalt

- Expansion ratio 10

- Half-life 20 sec

- Temperature during processing >20 °F
Milled material

- Max size 3in.

- Free moisture during mixing 2.5-35%

Additional aggregate

- Grading
- Coarse aggregate

- Free moisture during mixing

Meeting Section 903 of Indiana State Highway
Commission (ISHC) standard specification
Meeting requirements of class C aggregate

2.5-3.5%

Geometry of pavement

- Minimum thickness of recycled
base

- Construction

5in.

Construction section must be open to two-way traffic
during non-work periods and be grade and

compacted
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N1 : Pavement Recycling Guidelines for State and Local Governments, Prithvi et. al., 1997
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Metered injection of foamed bitumen and water via the WR 2500
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2.3 luweailan (Foamed Asphalt)
2.3.1 manaaulwaumoailas
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mM3139h 2.6 Usna Tutealaanminzandmsuiaguiasnilsznnaise

Range of Optimum Additional
Binder
Binder Content (%) Requirements
Well graded clean gravel 2.0-2.5
Well graded marginally clayey/silty gravel 2.0-4.5
Poorly graded marginally clayey gravel 2.5-3.0
Clayey gravel 4.0-6.0 Lime modification
Well graded clean sand 4.0-5.0 Filler
Well graded marginally silty sand 2.5-4.0
Poorly graded marginally silty sand 3.0-4.5
Poorly graded clean sand 2.5-5.0 Filler
Silty sand 2.5-4.5
Silty clayey sand 4.0 Possibly lime
Clayey sand 3.0-4.0 Lime modification

fan Wirtgen Cold Recycling Manual, 2004
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Resilient
Foam Bitumen Indirect Tensile
Material Type TRS (ratio) Modulus
Addition (%) Strength (kPa)
(MPa)
RAP/Crushed Stone
1.5-3.0 250 - 600 0.8-1.0 2,500 - 4,000
(50/50 Blend)
Crushed Stone 2.5-4.0 200 — 500 0.6-0.9 2,000 — 3,000
Natural Gravel (PI<10,
3.0-4.5 150 — 450 0.3-0.75 1,500 — 3,000
CBR>30)

an : Wirtgen Cold Recycling Manual, 2004
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General ]
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Setup Parameters

Test Date and Time | Swn s, wardniaw 17, 2008, at 412 PM

Test Results l

PULSE 5

Precanditioning pulses | 101 Pulse 1 |F'u|se 2 |F'u|se 3 |F‘ulse 4 |F'u|se 5 |Mean |SD oV
Core temperature (5C) | 33.9 Total resilient modulus [MPa] 1474 1225 4EE 1433 1279 1396 102490
Skin temperature [5C) | 33.6 Totalrecoverable horiz. deform, [am) (234 280 234 245 263 251 018 710
Harizantal #1(mm] ~ |-0.0212 | |Repeated load (] 3973 3849 3844 3941 IO IS BED 143
[C  —— -
Horizontal 2 (mm) 0307 Recoverable Horiz. deform. #1 [am) |0.79 0.8 0.82 0.83 0.1 0.82 0.02 288
B | |Recoverable Horiz. deform. #2 [mm) |1.56 154 1.52 1.62 181 169 0,16 9.54
v Force v Haorizantal Defarnation v Harizantal Defarrnation #1 v Haorizantal Deforation {2
PULSE 1 PULSE 2 PLLSE 3 PULSE 4
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= UTS014 1.15 Asphalt Permanent Deformation Test - RAP25-1.0014

Flle Run Options  Wiew Help
[ Mew | LEVEISI [£] Start | @ Siop |

a8 8l @

Genela\l Setup palametelsl Performance luningl Chart options  Test iesults data |

Cycle (10000 Cyele: 10000
Achuator [mm) Sealu.wg stress [kPa) ¥ didlfoce 18
Lvdt #1 [mm] Cocke shess 4Pa) } 2052 ™ Wertical Lvat #1 - €
Tatal permanent strain (%) | 0,289 12 E
Lwdt #2 fram] Rate of total permanent strain fms/cycle | 0013 7 — Vettical Lvdt 42 é I g
Feimanent deformation fvdt-1 [mm) | 0.405 ¢ E 2 B
Min strain rate s /cycle) IW Permanent deformation hedt-2 (mm) | 0.245 - 04 g
Cycles @ min shain rate IB?SE_ (s itz el [ | 2212 02 = °
Straiy (3 min strain rate (%) I 0.288 Skintemperalure [5C) | 228 Wave
Permanent actuator deformation (mm] | 0.312 - 0 10 20 30 40 S0 6O 70
Ll ZI Time (m=)

ICdB Permanert strain

¥ — Tolal Permanent strain [raw]
¥ — Tolal Permanent strain [fitered]
[~ — Sealing stress

[ Oydlic asial stress

0.08 - o
0.06 - -
0044 --- : R ; -
o | j. ,j j, :
0 S
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 G500 7000 7500 ©000 8500 9000 9500 10000
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4.1 vamInagoURaNTAIo I

k4
Tumsasvgaauianuguvewasmlunaazdiuway mamvmaaazuaas 131y

v 9
M350 4.1 TWMUNAUAINTZVY AASHTO 11ag Unified Soil Classification JaQNIQTINNG 5
AuRaNRglUNGY A-1-a Az GW aua1aL

d’ o [ Aq v =2
M13191 4.1 ﬂTi%WLLUﬂjﬁﬂﬂjaﬁﬂmﬂi%‘lufﬂﬁﬁﬂ‘]&”

i - Material Proportion
NITINLUNAU

RAPO RAP25 RAP50 RAP75 | RAP 100

MINUATIZHIOURIUAZLUNTA -

4
1995 10 (2.00 mm), %

47.50 36.85 31.00 24.03 21.93
L‘]Ji’)i(40 (425 um), % 17.72 13.13 11.39 7.01 333
L‘]Ji’J{ZOO (425 um), % 4.06 2.20 1.85 1.56 0.69
Median Diameter (D,,), mm 2.10 3.10 4.60 5.10 5.00
ﬂmamﬁﬁmmdauﬁN'mmuﬂﬂma{ 40 (425 mm) :
ﬁ%ﬁWﬁWﬁaﬂ(PD NP NP NP NP NP
MINTENUDATI AR
Fulszanianueaiuawe , C, 16.5 15.0 23.1 10.0 6.7
Fulszanianuife, . 1.23 1.45 1.69 1.28 1.01
MITWUNFUAYDINIATIN
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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Material Proportion
Compaction Test

RAPO | RAP25 RAP50 RAP75 RAP100

Maximum Dry Density, (T/m’) 2.36 2.27 2.16 2.04 1.98
Optimum Moisture Content, (%) 5.20 6.00 5.80 5.80 5.60
240 A
—<— RAPO
—B— RAP25
230 A
—a— RAP50
—o— RAP75
220 A
g —6— RAP100
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2210 -
5
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5 200 A G\/\Q
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nen (Unconfined Compressive Strength : () HALATNATDULITIAINIID DY (Indirect Tensile

Y A = v = 4 o ' o
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521 RAP100 latitesnn lusuduiludeu

M3197 4.3 HANTNAADUAINTTUMAIDAUNUABIVOITTANIATIN

Material Proportion

Unconfined Compressive Strength
RAPO | RAP25 | RAP50 | RAP75 | RAP100

q (kPa) 126 113 101 83 n/a

UYL 1 kPa=0.0101972 ksc

M99 4.4 Nﬁﬂ1i‘i/]ﬂﬁE]°1JLLi\iﬁ\TﬂNEg])ﬂiJﬂJ@\?%ﬁﬂiJ’Jﬁi’JiJ

Material Proportion

Indirect Tensile Strength
RAPO | RAP25 | RAP50 | RAP75 | RAPI100

o (kPa) 43 26 15 14 n/a
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a

3 1w oAl { Y 091 1
M3197 4.5 A19A31NT Inavesediladnguiigil 170 °C Nanuanihaieg

U

Equation
Water Pressure (Bar) Regression Foam Asphalt (g) | Times(Sec.)
Model
4 y*=0.0093x*-0.2000 Linear 500 4.45
5 y*=0.0092x*-0.1512 Linear 500 4.45
6 y*=0.0093x*-0.1877 Linear 500 4.45
HIEHe) y* fio nann 15 lums lna Guni)

x* ap Usuaoailad

a s A Y o
msnadeunsmlsuans lvaveweailadive 14 lunsnaaeunuanyuz e
7 7 a o {
Tuseailaanmuzeay nmsnaaeuweailadigumvgil 170 °C uaziimsnlasulas
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1 1 4
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d 1w a = a = a ~ 0o o W 9
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Asphalt Temperature ('C)

160 °C 170 °C 180 °C

Times Foam Asphalt Times Foam Asphalt Times Foam Asphalt
(sec.) (g.) (sec.) (g.) (sec.) (g)

1.0 122.5 1.0 130.0 1.0 122.5

2.0 235.0 1.5 175.0 2.0 235.0

3.0 345.0 2.5 285.0 3.0 340.0

4.0 455.0 3.5 395.0 4.0 450.0

5.0 562.5 4.5 500.0 5.0 555.0

6.0 670.0 5.5 615.0 6.0 665.0
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4 1w oAl an
M3197 4.7 A19ATINT Inaveweailadnguiniia1ee

U

Asphalt Temperature Equation
. Regression Foam Asphalt (g) | Times (Sec.)
(0 Model
160 °C y*=0.0091x*-0.1399 Linear 500 4.41
170 °C y*=0.0092x*-0.1512 Linear 500 4.45
180 °C y*=0.0093x*-0.1509 Linear 500 4.50
WL y* Ao a1 1glums lva Guid)

x* ap Usuaoailad
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M15137 4.8 A1 Expansion 11a2fA1 Half-Life 94 1Wutodilaa

OC Water Pressure (bar)

P
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3 5 S 2 S = £ S - &

= | P EE|z 38| 222 3| &2z 3

= & = g g = s = g = = =

% m T m o m T

<
2.0 4 15.9 5 14.2 4 15.8
2.5 5 12.2 6 10.8 6 10.2

160 3.0 7 8.1 8 7.3 9 6.4
35 10 5.9 9 6.5 12 7.2
4.0 11 4.9 12 5.7 12 6.1
2.0 6 12.5 6 10.1 6 10.9

170 3.0 9 7.8 8 8.4 10 7.1
4.0 13 6.5 12 4.5 11 53
2.0 5 13.3 4 14.6 4 15.7
2.5 8 7.8 7 9.8 7 10.3

180 3.0 9 6.9 10 7.0 11 7.3
3.5 10 6.0 12 6.0 12 5.0
4.0 13 53 14 5.0 16 3.7
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A15190 4.9 1SeufeuA1 Expansion uag Half-Life wealnluueailani ldvinnsivluas

nagoU
Asphalt Water Trail Mix Retest
Foam Water
Temperature Pressure Expansion | Half-Life | Expansion | Half-Life
. Content (%)
(O (Bar) (Times) (Sec) (Times) (Sec)

4 3.1 7.7 7.7 7.0 8.7

160 5 2.9 7.8 7.8 8.0 8.0

6 2.8 7.7 7.7 7.5 8.4

4 2.8 8.1 8.1 7.5 7.6

170 5 3.1 8.2 8.2 8.5 9.1

6 2.6 8.3 8.3 9.5 9.8

4 2.5 8.0 8.0 7.5 7.9

180 5 2.7 8.3 8.3 8.0 8.7

6 2.7 8.4 8.4 8.5 8.1
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M3197 4.10 HANMTEDNUUUAIUNTN

Material Proportion
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4.4.1 HANSNATBUANHAIUMUABITIAIN1IDON

TUMINAFOUANUA UM UADLTIAINIIO DY ADUAIDE VDI AL AIUNAY 32 1A51

9 ] v
mstlewiminieldinamsgudinifiludasi 50  NamasaouinanInadoULTAIA

Q1319 4.11

M99 4.11 Namiw@ﬁaumm@fmmumaﬁmwé’au

Material Proportion
Indirect Tensile Strength : o
RAPO | RAP25 | RAP50 | RAP75 | RAP100

Foam Asphalt (%) 4.1 3.8 3.2 3.0 2.9
Unsoak 300 300 358 344 296

o, (kPa) Soak 180 247 303 287 221
Temperature 40 °‘C 145 126 164 159 105

TSR . * 60 82 85 83 75

TSR* (%)
TSR ,jo0.™* 48 42 46 46 35

nugve TRS* W18 Tensile Strength Retained
(% 1 9
TSR . * WNT&SQ@@]?T@'?HS@&QS Oy (Soak)/ 0T (Unsoak)

2 o v Y
TSR 40 OC>l< HNII0ATTIUTOIAE O-T (Temperature 40 oC)/ O-T (Unsoak)

Y
1 1 Y 1 Y [ Y a
NﬁﬂﬁWﬂﬁﬁ]ﬂWU’ﬂﬂ?ﬂ’ﬂNGﬂH%TL!G]E]Lﬁ\iﬁ\?‘ﬂNE]?JSJ"U?N’JﬁﬂiJ’mi’JN‘VN 5 UM Tﬂﬁl

]
~ S 1

9
Yo 1 o Y Y 9y @ ] 1o
1%@]’)’081\1%11&31& 3 nou 1%ﬂ1ﬂﬁﬁ]ﬂﬂa@ﬂﬂuaﬂ ﬂ'li‘i/]ﬂﬁ'?)“lJ!L‘U'UulJJ!L%u1ﬂﬂ1q\1q@]ua$ﬂ15

a [

< o v g <
naaeuiguugil 40 °C vz ldmmga awaaslugili 4.9

U Q




72

0.5
¢ Unsoak
= O Soak
% 04 7 A40°C
z 0 o
= (o]
en
b (o]
5 0.3 < 8 g o 8
n 8 o
()
E (0] 8
8 0.2 1
= A A
(&]
o A
S0l A
S
0.0
0 25 50 75 100
AANIATIN RAP (%)

ﬂﬁ 4.9 Naﬂ”lﬁ‘ﬂﬂﬁ'i’)‘]_lﬂ’ﬂll@”I‘LH/]"IMLL?WNVIN@@?J

ninmsfTeuiisual TSR voddaquiasauwunlumsnlsesuiien TSR, Jaquia
593 RAPO lemmaﬂ memﬂﬁaumﬂwammm 40 °C WU RAPO %Wclﬂmmﬁﬂiﬂﬂﬁ Jaq)

1179391 RAP100 93 WA 1qa

<3 9 1 = 9 ] [] 2} ] Y o A o
v lawananageua s swanedeunuy luusnihmudeimuaiuuziiTay
< 1w {
Wirtgen Cold Recycling Manual, 2004 uagHamInageuLaaliiun ’m@maimﬁmu
5,09)1 v { [ a 1 v
Tuneailadns 5 daunaudldiaguinTaseadamaauamnsa ldmanudumudons

Y Y
nedoula
4.4.2 HANMINATDUMISUMAIDAUVUUNUIAELD

fﬂi‘VIﬂﬁ’f)‘Uﬂ13§ﬂﬁ15\1’5@£1‘ﬂ‘LILlﬂulaﬂ’lwaﬂﬁﬂﬂﬁ@ﬂqﬁlllﬁﬂﬂq%GlUQﬁNﬁ 4.12 uag

[ 9
517 4.10 wunmhdeeauuuLnUReIvesTdguIaTIMNNEATIE LU Tiuani ansosy

U

a

9 v
us98a ladnmsnadeunsiimaznaaeuNguvgil 40 °C

QU



M15190 4.12 HANSNAADUNTTURAIOAUVULNUIA

73

Material Proportion

Unconfined Compressive Strength : (
RAPO | RAP25 | RAP50 | RAP75 | RAP100
Foam Asphalt (%) 4.1 3.8 3.2 3.0 2.9
Unsoak 1.89 2.07 2.48 2.30 1.41
g (MPa) Soak 0.94 1.59 2.40 2.05 1.29
Temperature 40 °‘C 1.13 1.04 1.17 1.18 0.62
UCSR, 50 77 97 89 91
UCSR* (%)
UCSR 0, 60 50 47 51 44
nugve UCRS* M31899 Unconfined Compressive Strength Retained
UCSR g, * MUN8A98A5 189130002 4 o0/ 0 reone
UCSR uc* ﬂﬂ18545ﬁ5163u%}98a$ g (Tempmmmmoc)/ 0 Unsou)
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M319N 4.13 Nﬁfﬂi‘V]ﬂﬁ'ﬁ]Uﬁ11u@,aﬁﬂu@3ﬂlaﬂﬁﬁﬂuﬂﬁiﬂh RAPO

1AANIATIN HaMINATOUA TugaaAuA?
Load (N) 829 1244 1659
Unsoak
M, (MPa) 2497 2217 1839
Load (N) 591 886 1181
RAPO Soak
M, (MPa) 1889 1736 1188
Load (N) 464 696 928
40°C
M, (MPa) 2197 1807 1334
5000 TaaUIa3IW RAP25
—~ 4000 -
<
[a W)
2
[~
= 3000 - 8 8
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: « 4
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- o
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K
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< Unsoaked
O Soaked
A 40°C
0
0 500 1000 1500 2000
Load (N)
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AANIATIN HaMINATOUA TugaaAuA?
Load (N) 716 1074 1432
Unsoak
M, (MPa) 3220 3008 2718
Load (N) 586 879 1172
RAP25 Soak
M, (MPa) 2544 2414 2016
Load (N) 296 444 592
40°C
M, (MPa) 2675 2439 2471
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(3

AANIDTIN HaMINAToUA Tugaaaua?
Load (N) 843 1264 1686
Unsoak
M, (MPa) 3943 3799 3597
Load (N) 715 1072 1430
RAP50 Soak
M, (MPa) 3199 3093 2844
Load (N) 386 580 773
40 °C
M, (MPa) 1900 1640 1429
5000 7 Jer91I8391 RAPT5
4000 -
=
z ;
\-; o 8 [m]
= 3000 Py o o O
: t 7
S
]
= 2000 -
5
2
&
1000 — A
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1AANIATIN HANMINATOUA INgaTAUA)
Load (N) 811 1217 1623
Unsoak
M, (MPa) 2946 2754 2646
Load (N) 676 1014 1351
RAP75 Soak
M, (MPa) 3331 3157 3077
Load (N) 376 563 751
40°C
M, (MPa) 872 803 726
5000 — 19ANIATIN RAP100
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<
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AAUAIVDIITANIATIN RAP100
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1AANIATIN HANMINATOUA INgaTAUA)
Load (N) 698 1048 1397
Unsoak

M, (MPa) 2948 2908 2626
Load (N) 521 782 1042

RAP100 Soak
M, (MPa) 3331 3157 3077
Load (N) 247 372 495

40°C
M, (MPa) 872 803 726
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M1319N 4.18 nJﬁEmmsmwamsnﬂmmmmmqmauq

Name Material Type UCS (Mpa) | IDT, Dry (kPa) IDT, Soaked (kPa) Resilient Modulus (MPa)
RAP/CR (50/50 Blend) n/a 250-600 n/a 2,500-4,000
Wirtgen, 2004 Crushed Stone n/a 200-500 n/a 2,000-3,000
Natural Gravel (PI<10, CBR>30) n/a 150-450 n/a 1,500-3,000
RAPI100 n/a 200 80 2000
Lewis and Collings, 1999
RAPI100 n/a 500 300 3500
RAP100 (Lab) n/a 202-285 178-239 n/a
13 afadrmud waz I RAP60:11#{1140 (Lab) n/a 258-339 165-270 n/a
A1 BB, 2551 RAP100 (Field) 1.70 317-371 394-419 n/a
RAP60: U140 (Field) 1.16 521-594 507-677 n/a
RAPO 1.89 300 180 2,184
RAP25 2.07 300 247 2,982
WSIA grieTal, 2552 RAP50 2.48 358 303 3,780
RAP75 23 344 287 2,782
RAPI100 1.41 296 221 8,482

4]
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4.4.4 HANINATDLHIAANNATUMUABNITYVAINIS

o 9 o 1 =

Y
HAMINATOUMIAIANUAUMUABMIgUA10125 Iaglhihmiinnsziideudediei
200 kPa L@ziInIsNAa@uIIUIY 10,000 50U HAansNAdoUIdaIluAI1TNN 4.19 tazgUn

4.18

M5197 4.19 HANINATOUAININAIUNTYUAINIT

Deformation Material Proportion
Cycle
Test RAPO RAP25 RAP50 RAP75 RAP100
2,500 0.124 0.253 0.183 0.245 0.420
5,000 0.136 0.267 0.207 0.282 0.511
Axial Strain (%)
7,500 0.143 0.276 0.223 0.307 0.572
10,000 0.148 0.284 0.236 0.327 0.621
0.7
o}
0.6 - §
5
0.5 - 3
&
0.4 X

Kew@d >O

0.3 é
0.2 g
§ X Cycle 2,500

0.1 3 < Cycle 5,000

A Cycle 7,500
O Cycle 10,000

Axial Strain (%)

0 25 50 75 100

AANIATIN RAP (%)
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M WUINT N-1 HANINATOUVUIAAAZVDIIAY RAP100 TAgAIUAZLNT VDAL
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SIEVE ANALYSIS

RAP100

PROJECT | msdsuljequantiamaiminssuvesian Iassadumaauae Trlunedailad
LOCATION | N19%a3neay 35 (5113 - 1hnno)
TestBy | Wiomisan givial
Wt. of
Sieve Wt. of Wt. of Total
Soil % %
Sieve No. Diameter Sieve Sieve + Weight of
Retained | Retain | Finer
(mm) (gm) Soil (gm) Soil (gm)
(gm)

1" 25 - - - 2785.7 - 100.00
3/4" 19 543.5 695.0 151.5 2785.7 5.44 94.56
3/8" 9.5 610.1 1216.6 606.5 2785.7 21.77 72.79

4" 4.75 486.3 1173.1 686.8 2785.7 24.65 48.14

10 2 537.5 1267.6 730.1 2785.7 26.21 21.93

20 0.85 400.4 801.2 400.8 2785.7 14.39 7.54

40 0.425 571.1 688.3 117.2 2785.7 4.21 3.33
100 0.15 512.8 571.3 58.5 2785.7 2.10 1.23
200 0.075 300.5 315.7 15.2 2785.7 0.55 0.69
Pan 0 450.4 469.50 19.1 2785.7 0.69 0.00
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M HUINA N-2 HANMINATOVVUIAAAZVDITAR RAPTS TAORIUAZUNTWDUA

SIEVE ANALYSIS RAP75

PROJECT | msdfuljemantiamaimnssuvesiag Iassadumaduais Iluioailad
LOCATION | n9na3vaneay 35 (5113 - 11nno)
TestBy | Wwmsen goiail
Total Wt. of
Sieve Wt. of Wt. of
Weight Soil % %
Sieve No. Diameter Sieve Sieve + Soil
of Soil | Retained | Retain | Finer
(mm) (gm) (gm)
(gm) (gm)

1" 25 - - - 2550.0 - 100.00
3/4" 19 543.5 646.30 102.80 | 2550.0 4.03 95.97
3/8" 9.5 610.1 1230.40 620.30 | 2550.0 24.33 71.64

4" 4.75 486.3 1117.40 631.10 | 2550.0 24.75 46.89

10 2 537.5 1120.70 583.20 | 2550.0 22.87 24.02

20 0.85 400.4 704.50 304.10 | 2550.0 11.93 12.10

40 0.425 571.1 700.90 129.80 | 2550.0 5.09 7.01
100 0.15 512.8 610.10 97.30 | 2550.0 3.82 3.19
200 0.075 300.5 342.10 41.60 | 2550.0 1.63 1.56
Pan 0 450.4 490.20 39.80 | 2550.0 1.56 0.00
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MINEUINN -3 Nﬁﬂ1iﬂﬂﬁﬂﬂﬂlu1ﬂﬂﬁ$ﬂlﬂﬂiﬁﬂ RAP50 Tﬂmhumuﬂmmuélw

SIEVE ANALYSIS RAP50

mslsulgenuantiamaimnssuvesiag Inssadumaandie Ty

PROJECT .
uoailad
LOCATION | Na%adananeiay 35 (5u1)3 - 1hnvie)
TestBy | Womisan giiosail
Wt. of
Sieve Wt. of Wt. of Total
Soil % %
Sieve No. Diameter | Sieve Sieve + | Weight of
Retained | Retain Finer
(mm) (gm) Soil (gm) | Soil (gm)
(gm)

1" 25 - - - 3577.2 - 100.00
3/4" 19 543.5 744.3 200.8 3577.2 5.61 94.39
3/8" 9.5 610.1 1415.1 805.0 3577.2 22.50 71.88

4" 4.75 486.3 1258.8 772.5 3577.2 21.60 50.29

10 2 537.5 1227.3 689.8 3577.2 19.28 31.00

20 0.85 400.4 862.0 461.6 3577.2 12.90 18.10

40 0.425 571.1 811.1 240.0 3577.2 6.71 11.39
100 0.15 512.8 752.0 239.2 3577.2 6.69 4.70
200 0.075 300.5 402.8 102.3 3577.2 2.86 1.85
Pan 0 450.4 514.20 63.8 3577.2 1.78 0.06




MINEUINN N-4 Nﬁﬂ1iﬂﬂﬁﬂﬂﬂlu1ﬂﬂﬁ$ﬂlﬂﬂiﬁﬂ RAP25 Tﬂmhumuﬂmmuélw
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SIEVE ANALYSIS

RAP25

mslsulgenuantiamaimnssuvesiag Inssadumaandie Ty

PROJECT .
uoailad
LOCATION | Na%adananeiay 35 (5u1)3 - 1hnvie)
TestBy | Womisan giiosail
Wt. of
Sieve Wt. of Wt. of Total
Soil % %
Sieve No. Diameter | Sieve Sieve + | Weight of
Retained | Retain Finer
(mm) (gm) Soil (gm) | Soil (gm)
(gm)

1" 25 - - - 1900.0 - 100.00
3/4" 19 543.5 600.1 56.6 1900.0 2.98 97.02
3/8" 9.5 610.1 925.5 3154 1900.0 16.60 80.42

4" 4.75 486.3 849.2 362.9 1900.0 19.10 61.32

10 2 537.5 1002.4 464.9 1900.0 24.47 36.85

20 0.85 400.4 682.6 282.2 1900.0 14.85 22.00

40 0.425 571.1 739.6 168.5 1900.0 8.87 13.13
100 0.15 512.8 664.6 151.8 1900.0 7.99 5.14
200 0.075 300.5 356.4 55.9 1900.0 2.94 2.20
Pan 0 450.4 492.2 41.8 1900.0 2.20 0.00
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MINEUINN n-5 Wﬁﬂ1iﬂﬂﬁﬂﬂﬂlu1ﬂﬂﬁ$ﬂlﬂﬂ’?ﬁﬂ RAPO T@ﬂvhumuﬂimuué'N

SIEVE ANALYSIS RAPO

mslsulgenuantiamaimnssuvesiag Inssadumaandie Ty

PROJECT .
uoailad
LOCATION | Na%adananeiay 35 (5u1)3 - 1hnvie)
TestBy | Womisan giiosail
Wt. of
Sieve Wt. of Wt. of Total %
Soil %
Sieve No. Diameter | Sieve Sieve + Weight of Retai
Retained Finer
(mm) (gm) Soil (gm) | Soil (gm) n
(gm)

1" 25 - - - 1913.5 - 100.00
3/4" 19 716 748.4 324 1913.5 1.69 98.31
3/8" 9.5 549.3 812.7 263.4 1913.5 13.77 | 84.54

4" 4.75 758.0 1083.4 3254 1913.5 17.01 | 67.54

10 2 440.7 824.1 383.4 1913.5 20.04 | 47.50
20 0.85 400.3 758.4 358.1 1913.5 18.71 | 28.78
40 0.425 400.1 611.9 211.8 1913.5 11.07 | 17.72
100 0.15 513.2 708.8 195.6 1913.5 10.22 7.49
200 0.075 293.4 359.2 65.8 1913.5 3.44 4.06
Pan 0 450.4 528.00 77.6 1913.5 4.06 0.00
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v Y H
MINEUINN -6 wamiwmm313muumuLm3°1Jimmmm%uﬁmmmmaﬁﬁ@ RAPO

Modified Compaction Test RAPO
PROJECT | msdfuilyspuauiianmaininisuvesiag Inssadumadudie Inuvoailad
LOCATION | NNHaNuNeay 35 (5113 - 11n10)
Test By WA giiosail
DENSITY
Mold Diameter 10.135 cm Height 11.900 cm
Volume 960.029 em’
Wt. Mold + Soil kg 7,110.40 7,261.00 | 7,321.00 | 7,323.90 | 7,326.00
Wt. Mold kg 4,942.50 4,942.50 | 4,942.50 | 4,942.50 | 4,942.50
Wt. Soil kg 2,167.90 2,318.50 | 2,378.50 | 2,381.40 | 2,383.50
Wet. Density kg/crn3 2.26 2.42 2.48 2.48 2.48
Dry Density kg/cm3 2.19 2.32 2.36 2.34 2.31
WATER CONTENT
container No. 1 2 3 4 5
Wt.Can + Wet Soil gm 346.70 314.30 320.00 312.6 380.80
Wt.Can+Dry Soil gm 337.20 303.10 306.10 296.7 357.10
Wt. Water gm 9.50 11.20 13.90 15.90 23.70
Wt. Can gm 36.50 36.00 36.60 359 36.40
Wt. Dry Soil gm 300.70 267.10 269.50 260.80 320.70
Water Content % 3.16 4.19 5.16 6.10 7.39
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v Y H
MINEUINN n-7 Waﬂ15’H'Iﬂ1?1’J’l3J‘Vi‘LHL!,1!1!L!,ag‘ﬂiiﬂmﬂﬁ'liJ%HﬁLWiﬂ%ﬁiﬂJ@\‘l’jﬁﬂ RAP25

Modified Compaction Test

RAP25

PROJECT m3tSulgenaautianalmnssuvesiag Inssadumadudie Wuneailad
LOCATION  MInaanne|my 35 (5113 - 1hnvie)
Test By WA guosad
DENSITY

Mold Diameter 10.135 cm Height 11.900 cm
Volume 960.029 cm’
Wt. Mold+Soil kg 6,919.10 6,910.10 7,101.90 7,196.80 7,020.20
Wt. Mold kg 4,877.60 4,877.60 4,877.60 4,877.60 4,877.60
Wt. Soil kg 2,041.50 2,032.50 2,224 .30 2,319.20 2,142.60
Wet. Density kg/cm3 2.12 2.11 2.31 2.41 2.22
Dry Density kg/cm3 2.09 2.06 2.20 2.26 2.05

WATER CONTENT
container No. 1 2 3 4 5
Wt. Cant+Wet Soil gm 482.80 364.70 380.80 352.40 419.90
Wt. Can+Dry Soil  gm 476.30 356.60 365.40 333.50 390.80
Wt. Water gm 6.50 8.10 15.40 18.90 29.10
Wt. Can gm 36.30 36.30 36.00 37.40 36.70
Wt. Dry Soil gm 440.00 320.30 329.40 296.10 354.10
Water Content % 1.48 2.53 4.68 6.38 8.22
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MINEUINN n-8 Waﬂ15’H'Iﬂ1?1’J’l3J‘Vi‘LHL!,1!1!L!,ag‘ﬂiiﬂmﬂﬁ'liJ%HﬁLWiﬂ%ﬁiﬂJ@\‘l’jﬁﬂ RAP50

Modified Compaction Test RAP50

PROJECT m3tSulgenaautianalmnssuvesiag Inssadumadudie Wuneailad

LOCATION  MInaanne|my 35 (5113 - 1hnvie)

Test By WA guosad
DENSITY

Mold Diameter 10.123 cm Height 11.980 cm
Volume 964.196 em’
Wt. Mold+Soil kg 7,045.50 7,083.20 7,130.80 7,185.50 7,212.50
Wt. Mold kg 4,979.30 4,979.30 4,979.30 4,979.30 4,979.30
Wt. Soil kg 2,066.20 2,103.90 2,151.50 2,206.20 2,233.20
Wet. Density kg/cm3 2.14 2.18 2.23 2.29 2.32
Dry Density kg/cm3 2.10 2.11 2.14 2.16 2.14

WATER CONTENT
container No. 1 2 3 4 5
Wt. CantWet Soil  gm 359.20 352.30 358.60 357.30 357.30
Wt. Cant+Dry Soil  gm 352.70 341.30 344.70 339.60 333.00
Wt. Water gm 6.50 11.00 13.90 17.70 24.30
Wt. Can gm 36.30 36.10 36.40 36.50 36.60
Wt. Dry Soil gm 316.40 305.20 308.30 303.10 296.40
Water Content % 2.05 3.60 4.51 5.84 8.20
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Modified Compaction Test

RAP75

PROJECT m3tSulgenaautianalmnssuvesiag Inssadumadudie Wuneailad
LOCATION  MInaanne|my 35 (5113 - 1hnvie)
Test By WA guosad
DENSITY

Mold Diameter 10.123 cm Height 11.980 cm
Volume 964.196 cm’
Wt. Mold+Soil kg 6,810.00 6,929.00 6,999.70 7,065.30 7,093.10
Wt. Mold kg 4,877.60 4,980.20 4,980.20 4,980.20 4,980.20
Wt. Soil kg 1,932.40 1,948.80 2,019.50 2,085.10 2,112.90
Wet. Density kg/cm3 2.00 2.02 2.09 2.16 2.19
Dry Density kg/cm3 1.98 1.96 2.01 2.04 2.03

WATER CONTENT
container No. 1 2 3 4 5
Wt. Cant+Wet Soil gm | 410.20 404.40 428.50 414.30 473.50
Wt. Can+Dry Soil  gm | 406.00 393.90 412.20 393.40 441.60
Wt. Water gm | 4.20 10.50 16.30 20.90 31.90
Wt. Can gm | 36.30 36.70 36.20 36.50 36.20
Wt. Dry Soil gm | 369.70 357.20 376.00 356.90 405.40
Water Content % | 1.14 2.94 4.34 5.86 7.87
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Modified Compaction Test

RAP100

PROJECT m3tSulgenaautianalmnssuvesiag Inssadumadudie Wuneailad
LOCATION  MInaanne|my 35 (5113 - 1hnvie)
Test By WA guosad
DENSITY

Mold Diameter 10.123 cm Hight 11.980 cm
Volume 964.196 cm’
Wt. Mold+Soil kg 6,708.10 6,781.00 6,830.80 6,895.40 6,852.00
Wt. Mold kg 4,877.60 4,877.60 4,877.60 4,877.60 4,877.60
Wt. Soil kg 1,830.50 1,903.40 1,953.20 2,017.80 1,974.40
Wet. Density kg/cm3 1.90 1.97 2.03 2.09 2.05
Dry Density kg/cm3 1.88 1.92 1.94 1.98 1.89

WATER CONTENT
container No. 9 16 7 5 1
Wt. Cant+Wet Soil gm 342.40 314.70 317.00 336.10 323.20
Wt. Can+Dry Soil  gm 339.30 306.90 305.70 319.40 300.60
Wt. Water gm 3.10 7.80 11.30 16.70 22.60
Wt. Can gm 36.30 36.30 36.00 37.40 36.70
Wt. Dry Soil gm 303.00 270.60 269.70 282.00 263.90
Water Content % 1.02 2.88 4.19 5.92 8.56
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Type Simple | D(mm.) | T (mm.) P .. (kN) oy (kPa) Average IDT (kPa)

1 100 68 0.449 42.20

RAPO 2 100 71 0.481 43.10 43.09
3 100 72 0.495 43.97
1 100 68 0.272 25.46

RAP25 2 100 68 0.280 26.22 26.21
3 100 68 0.289 26.93
1 100 68 0.156 14.61

RAP50 2 100 68 0.159 14.91 14.95
3 100 69 0.167 15.32
1 100 68 0.146 13.67

RAP75 2 100 68 0.161 15.07 14.34
3 100 69 0.156 14.27
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Unconfined Compressive Strength : (

Type Simple | D(mm.) | t(mm.) | P__(kN) g (kPa) Average UCS (kPa)
1 100.74 122.0 1.06 133

RAPO 126
2 100.94 121.9 0.95 119
1 101.68 122.0 0.94 116

RAP25 113
2 101.70 121.6 0.89 110
1 101.79 122.0 0.79 97

RAP50 101
2 101.78 120.1 0.86 106
1 101.67 122.0 0.69 85

RAP75 83
2 101.70 122.0 0.66 81
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a 4 o
gangiueailad 170 °C

Y
ANNAUNT 4 bar

na(AuIn) 1 2 3 4 5 5.5

v , 1| 130 235 345 450 | 555 | 615
mtnueailad(e)

2 135 230 345 455 555 620

nae 133 233 345 453 555 618

Y

AWAUN 5 bar

Na(UIN) 1.0 1.5 2.5 3.5 4.5 55
v ) 1 130 175 285 395 500 615
thninueailad(g)

2 130 175 285 395 500 615
nae 130 175 285 395 500 615

Y

AIWAUIN 6 bar

na1un) 1 2 3 4 5 55
¥ . 1 130 235 340 450 560 615
thninueailad(g)

2 125 240 345 450 560 620

e 128 238 343 450 | 560 | 618
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a 4 o
gangiueailad 160 °C

na(uIN) 1.0 2.0 3.0 4.0 5.0 6.0
P ) 1 120 235 345 455 560 670
mtnuedailan(e)

2 125 235 345 455 565 670
nay 123 235 345 455 563 670
gangiiueailad 170 °C

Na(UIN) 1.0 1.5 2.5 3.5 4.5 5.5
v ) 1 130 175 285 395 500 615
thninueailad(e)

2 130 175 285 395 500 615
nae 130 175 285 395 500 615
gangiueailad 180 °C

na1uN) 1.0 2.0 3.0 4.0 5.0 6.0
v ) 1 120 235 340 450 555 665
mtnueailad(g)

2 125 235 340 450 555 665

e 123 235 340 450 | 555 | 665
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Asphalt Temperatures : 160 °C

Foaming Water Content (%) 2.0 2.5 3.0 3.5 4.0
Water Pressure 4 bar Expansion (times) 4 5 7 10 11
Hafe - Life (sec) 159 | 1224 | 8.11 | 5.86 | 4.94

Foaming Water Content (%) 2.0 2.5 3.0 3.5 4.0

Water Pressure 5 bar Expansion (times) 5 6 8 9 12
Hafe - Life (sec) 1420 | 10.84 | 7.29 | 6.51 | 5.69

Foaming Water Content (%) 2.0 2.5 3.0 3.5 4.0

Water Pressure 6 bar Expansion (times) 4 6 9 12 12
Hafe - Life (sec) 1583 | 10.15 | 6.44 | 7.2 | 6.13

3197l ¥-4 KNI Expansion 1% Hafe - Life vosoailadiigamgd 170 °C
Asphalt Temperatures : 170 °C

Foaming Water Content (%) 2.0 2.5 3.0 3.5 4.0

Water Pressure 4 bar Expansion (times) 6 5 9 11 13
Hafe - Life (sec) 125 | 1224 | 7.7 7.2 6.4

Foaming Water Content (%) 2.0 2.5 3.0 3.5 4.0

Water Pressure 5 bar Expansion (times) 5 6 8 7 9
Hafe - Life (sec) 11.2 12.8 83 | 6.51 | 9.69

Foaming Water Content (%) 2.0 2.5 3.0 3.5 4.0

Water Pressure 6 bar Expansion (times) 4 6 9 8 7

Hafe - Life (sec) 1583 | 10.15 | 6.44 | 7.2 | 10.63
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Asphalt Temperatures : 180 °C

Foaming Water Content (%) 2.0 2.5 3.0 3.5 4.0

Water Pressure 4 bar Expansion (times) 5 8 9 10 13

Hafe - Life (sec) 133 | 7.83 | 6.85 | 6.03 | 53

Foaming Water Content (%) 2.0 2.5 3.0 3.5 4.0

Water Pressure 5 bar Expansion (times) 4 7 10 12 14

Hafe - Life (sec) 14.62 | 983 | 7.03 | 6.02 | 5.00

Foaming Water Content (%) 2.0 2.5 3.0 3.5 4.0

Water Pressure 6 bar Expansion (times) 4 7 11 12 16

Hafe - Life (sec) 15.72 | 10.28 | 7.26 | 5.00 | 3.66
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[ A a Y 9 a 9
M3USulgenaanianalainssuvesiag Inseasamaanaies Tny

Project v
woailaa
Location | NNMAIHINEIAY 35 (5113 - 11n1i0)
TestBy | w0598 giiosail
Wet of
Foam Asphalt | Simple | Diameter | Height ' Density | P IDT | Avg. IDT
(%) (mm) (mm) ot (T/m’) | (kN) | (kPa) (kPa)
(2
1 100 65.2 1169.2 2.374 | 2.60 | 253.96
2.5 2 100 65.1 1166.5 2377 | 2.60 | 254.8 273.542
3 100 65.1 1165.6 2.385 3.19 | 311.86
1 100 65.4 1170 2.369 34 | 331.17
3.0 2 100 65.2 1167.7 2.377 | 3.68 | 359.1 347.338
3 100 65.2 1170.4 2.373 | 3.60 | 351.75
1 100 65.2 1164.3 2.366 | 3.87 | 378.4
3.5 2 100 65.4 1169.7 2.363 | 3.89 | 379.34 | 376.335
3 100 65.2 1165.1 2.374 3.8 | 371.26
1 100 65.2 1162.2 2.37 3.8 | 370.98
4.0 2 100 65.2 1162.9 2.371 3.89 | 380.37 | 378.477
3 100 65.2 1162.4 2.371 3.93 | 384.08
1 100 65.2 1162.4 2.371 3.71 | 3623
5.0 2 100 65.2 1162.4 2.371 3.93 | 383.89 | 376.757
3 100 65.2 1162.4 2.371 3.93 | 384.08
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Project

m3lsulysnaautianainanssuvesiag Inseadumaaudao Trly

ueailad
Location | NNHAWHINEIAY 35 (511)3 - 111n1i0)
TestBy | Woa59a giiosail
Wet of
Foam Asphalt | Simple | Diameter | Height . Density | P | IDT | Avg. IDT
(%) (mm) (mm) soil (T/m3) (kN) | (kPa) (kPa)
()

1 100 70.3 12182 2206 | 3.027 | 274

25 2 100 71.9 1220.5 2161 | 3512 | 311 294
3 100 70.7 1219.5 2196 | 329 | 296
1 100 72.7 1238.7 2169 | 3.532 | 309

3.0 2 100 71.6 1217.5 2165 | 3.282 | 292 303
3 100 72.3 1218.5 2.146 | 3.491 | 307
1 100 70.2 1215.4 2204 | 3.579 | 325

3.5 2 100 70.5 1217.3 2.198 | 3.971 | 356 337
3 100 70.3 1218.5 2207 | 3.635 | 329
1 100 70.8 1221.7 2.197 | 4076 | 367

4.0 2 100 69.9 1224.4 223 | 3757 | 342 365
3 100 70 1220 2219 | 4258 | 387
1 100 70 1221.8 2222 | 3.825 | 348

5.0 2 100 70 12283 2234 | 3.956 | 360 346
3 100 70 1220.7 222 | 3.634 | 330
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m3lsulysnaautianainanssuvesiag Inseadumaaudao Trly

Project .
odailad
Location | NNHAWHINEIAY 35 (511)3 - 111n1i0)
TestBy | Woa59a giiosail
Wet of
Foam Asphalt | Simple | Diameter | Height . Density | P | IDT | Avg. IDT
(%) (mm) (mm) soil (T/m3) (kN) | (kPa) (kPa)
()
1 100 70.3 1189.6 2248 | 3713 | 336
25 2 100 70 1197.1 2262 | 3773 | 343 333
3 100 70.3 1189.9 2248 | 3.538 | 320
1 100 70 1187.2 2247 | 4002 | 364
3.0 2 100 71.3 1185.4 2211 | 3.823 | 341 353
3 100 71.3 1187.2 2211 | 3.955 | 353
1 100 70.4 1185.3 2232 | 4124 | 373
3.5 2 100 70.3 1185.8 2236 | 4306 | 390 385
3 100 71.1 1185.6 2213 | 4393 | 393
1 100 70.2 1183.9 2239 | 4599 | 417
4.0 2 100 70.1 1185.5 2243 | 4127 | 375 388
3 100 70 1187.3 2245 | 4099 | 373
1 100 70 1185.9 2235 | 4.105 | 373
5.0 2 100 70.1 1188.7 2233 | 422 | 383 370
3 100 70 1185.1 2233 | 3.889 | 354
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Project

m3lsulysnaautianainanssuvesiag Inseadumaaudao Trly

ueailad
Location | NNHAWHINEIAY 35 (511)3 - 111n1i0)
TestBy | Woa59a giiosail
Wet of
Foam Asphalt | Simple | Diameter | Height . Density | P | IDT | Avg. IDT
(%) (mm) (mm) soil (T/m3) (kN) | (kPa) (kPa)
()

1 100 70.3 1181.2 11202 | 2.139 | 328

25 2 100 70.3 1182.3 1119.1 | 2.141 | 318 328
3 100 70.3 1180 1118.1 | 2.137 | 338
1 100 70.3 1176.4 11248 | 2.131 | 336

3.0 2 100 70.3 1175.3 11192 | 2.129 | 342 343
3 100 70.3 1175.7 11156 | 2.129 | 350
1 100 70.3 1177.4 1115 | 2132 | 353

3.5 2 100 70 1176.8 1117.1 | 2.14 | 364 360
3 100 70.3 1179.3 11252 | 2.136 | 361
1 100 70.3 11742 1120.6 | 2.127 | 347

4.0 2 100 70 1175.9 11133 | 2.139 | 380 366
3 100 70.3 1175.4 11154 | 2.129 | 370
1 100 70.3 1176.2 11257 | 213 | 372

5.0 2 100 70 1175.8 11242 | 2.139 | 366 363
3 100 70.3 11742 11082 | 2.127 | 352
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m3lsulysnaautianainanssuvesiag Inseadumaaudao Trly

Project .
odailad
Location | NNHAWHINEIAY 35 (511)3 - 111n1i0)
TestBy | Woa59a giiosail
Wet of
Foam Asphalt | Simple | Diameter | Height . Density | P | IDT | Avg. IDT
(%) (mm) (mm) soil (T/m3) (kN) | (kPa) (kPa)
()
1 100 70.8 11448 10988 | 2.06 | 241
L5 2 100 70.8 11452 10963 | 2.059 | 218 235
3 100 70.8 1148.1 1102.6 | 2.065 | 247
1 100 70.3 1144.8 1097.5 | 2.073 | 275
2.0 2 100 70.3 1143 1094.9 | 2.07 | 249 265
3 100 70.3 1151.2 1093.7 | 2.085 | 273
1 100 70.3 1144.2 1095.1 | 2.072 | 291
25 2 100 70.2 11422 1089 | 2.072 | 265 282
3 100 70.1 1141.6 1087.7 | 2.074 | 290
1 100 70.2 1147.1 1092.6 | 2.081 | 274
3.0 2 100 70.2 1147.7 1092.8 | 2.082 | 270 278
3 100 70.2 1146.2 10913 | 2.079 | 289
1 100 70.2 1144.4 1089.9 | 2.076 | 280
4.0 2 100 70.2 1152.9 1103.7 | 2.091 | 280 271
3 100 70.2 1145.4 1096.1 | 2.077 | 270
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AT -1 HAMTNATOVATIAINBOUYDITAG RAPO

Indirect Tensile Strength (IDT) RAPO
Test Unsoak Soak 40°C
Simple 1 2 3 1 2 3 1 2 3
Foam Asphalt | % 4.1

Diameter mm | 100 100 100 100 100 100 100 100 100

Height mm | 752 | 75.1 75.0 | 75.1 75.0 | 75.0 | 752 | 752 | 753

Wet of Soil g 1340 | 1328 | 1245 | 1379 | 1300 | 1290 | 1241 | 1245 | 1248

P kN | 3.576 | 3.266 | 3.767 | 2.601 | 2.083 | 1.677 | 1.663 | 2.089 | 1.405
IDT kPa | 302.8 | 276.7 | 319.7 | 220.4 | 176.8 | 142.3 | 140.7 | 176.8 | 118.7
Average IDT | MPa 0.300 0.180 0.145

AT 92 HANMTNATOVAWTIAINIBONVDITAG RAP2S

Indirect Tensile Strength (IDT) RAP25
Test Unsoak Soak 40°C
Simple 1 2 3 1 2 3 1 2 3
Foam Asphalt | % 3.8

Diameter mm | 100.3 | 100.4 | 100.3 | 100.3 | 100.2 | 100.2 | 100.3 | 100.3 | 100.4

Height mm | 755 | 753 | 76.0 | 753 | 75.1 752 | 77.0 | 755 | 76.5

Wet of Soil g 1270 | 1265 | 1273 | 1312 | 1310 | 1317 | 1274 | 1266 | 1272

P .. kN | 3.624 | 3.524 | 3.590 | 2.875 | 2.994 | 2.921 | 1.489 | 1.523 | 1.531

IDT kPa [ 304.2 | 296.5 | 299.6 | 242.3 | 253.3 | 246.6 | 122.6 | 128.0 | 126.8

Average IDT | MPa 0.300 0.247 0.126
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Indirect Tensile Strength (IDT) RAP50
Foam Asphalt Unsoak Soak 40 °C
Simple 1 2 3 1 2 3 1 2 3
Foam Asphalt | % 3.2

Diameter mm | 100 100 100 100 100 100 100 100 100

Height mm | 750 | 750 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0

Wet of Soil g 1246 | 1250 | 1245 | 1308 | 1300 | 1290 | 1241 | 1245 | 1248

P kN | 4.206 | 4.233 | 4.203 | 3.563 | 3.262 | 3.898 | 1.982 | 1.923 | 1.891
IDT kPa [ 357.0 | 359.3 | 356.7 | 302.4 | 276.8 | 330.8 | 168.2 | 163.2 | 160.5
Average IDT | MPa 0.358 0.303 0.164

AT 9-4 HANMTNATDUATIAINBOUVDITAR RAPTS

Indirect Tensile Strength (IDT) RAP 75
Test Unsoak Soak 40°C
Simple 1 2 3 1 2 3 1 2 3
Foam Asphalt | % 3.0

Diameter mm | 100 100 100 100 100 100 100 100 100

Height mm | 75.0 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0

Wet of Soil g 1267 | 1267 | 1267 | 1267 | 1267 | 1267 | 1267 | 1267 | 1267

P kN | 3.928 | 4.264 | 3.980 | 3.099 | 3.381 | 3.656 | 1.820 | 1.859 | 1.954

IDT kPa | 333.4 | 361.9 | 337.8 | 263.0 | 286.9 | 310.3 | 154.4 | 157.8 | 165.8

Average IDT | MPa 0.344 0.287 0.159
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AT -5 HANMTNATOVATIAININBOUYDITAG RAP 100

Indirect Tensile Strength (IDT) RAP 100
Test Unsoak Soak 40°C
Simple 1 2 3 1 2 3 1 2 3
Foam Asphalt | % 2.9

Diameter mm 100 100 100 100 100 100 100 100 100

Height mm | 75.0 75.0 75.0 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0

Wet of Soil g 1173 1170 1177 | 1208 | 1207 | 1209 | 1172 | 1167 | 1167

P kN | 3.388 | 3.450 | 3.637 | 253 | 2.69 | 259 | 1.21 | 1.29 | 1.21
UCs MPa | 287 292 308 214 | 228 | 220 102 109 103
Average IDT | MPa 0.296 0.221 0.105

M137199 -6 HANINATOUMITVRAITALNUIAGIVDITA RAPO

Unconfined Compressive Strength (UCS) RAP 0
Test Unsoak Soak 40°C
Simple 1 2 3 1 2 3 1 2 3
Foam Asphalt | % 4.1

Diameter mm 100 100 100 100 | 100 100 100 100 100

Height mm | 116.8 | 116.8 | 116.8 | 116 | 1163 | 117.3 | 117.2 | 117.2 | 117.3

Wet of Soil g 2007 | 2007 | 2016 | 2100 | 2100 | 2104 | 2004 | 2004 | 2006

P KN | 1518 | 14.85 | 1461 | 7.67 | 7.38 | 7.21 | 8.84 | 9.03 | 8.75

uUcCs MPa | 1.92 1.88 1.85 [ 097 | 093 | 091 | 1.13 | 1.15 | 1.11

Average IDT | MPa 1.89 0.94 1.13
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Unconfined Compressive Strength (UCS) RAP 25
Test Unsoak Soak 40°C
Simple 1 2 3 1 2 3 1 2 3
Foam Asphalt | % 3.8
Diameter mm 100 100 100 100 100 100 100 | 100 | 100
Height mm | 1142 | 1142 | 113.6 | 112.6 | 112.6 | 1144 | 114 | 114 114
Wet of Soil g 1915 1915 1905 [ 1969 | 1969 | 1984 | 1907 | 1907 | 1898
P kKN | 16.32 | 17.00 | 15.71 | 12.24 | 12.80 | 12.6 | 7.59 | 832 | 8.75
uCsS MPa | 2.07 2.15 1.99 1.55 1.62 1.60 | 0.96 | 1.05 | 1.11
Average IDT | MPa 2.07 1.59 1.04
M54 4-8 HAMINAFOUMITURAIALNUIALIVDITAR RAPS0
Unconfined Compressive Strength (UCS) RAP 50
Test Unsoak Soak 40°C
Simple 1 2 3 1 2 3 1 2 3
Foam Asphalt | % 32
Diameter mm 100 100 100 100 100 100 100 100 100
Height mm | 1125 | 112.5 | 112.5 | 112. | 112.5 | 112.5 [ 112.5 | 112.5 | 112.5
Wet of Soil g 1813 1813 1816 | 1875 | 1875 | 1876 | 1810 | 1810 | 1810
P kKN | 1939 | 1948 | 19.64 | 18.8 | 18.7 | 18.8 | 9.60 | 9.16 | 8.75
ucCsS MPa | 2.47 2.48 2.50 240 | 239 | 240 | 1.22 | 1.17 | 1.11
Average IDT | MPa 2.48 2.40 1.17
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Unconfined Compressive Strength (UCS) RAP 75
Test Unsoak Soak 40°C
Simple 1 2 3 1 2 3 1 2 3
Foam Asphalt % 3.0
Diameter mm 100 100 100 100 100 100 100 | 100 100
Height mm | 112.5 | 112.5 | 112.5 | 112.5 | 112.5 | 112.5 | 112, | 112, | 112.5
Wet of Soil g 1831 | 1831 | 1816 | 1875 | 1875 | 1876 | 1810 | 1810 | 1810
P . kKN [ 18.16 | 18.06 | 17.93 | 15.95 | 16.02 | 16.24 | 8.69 | 9.23 | 9.86
UuCs MPa | 2.31 2.30 228 | 2.03 | 2.04 | 2.07 | 1.11 | 1.17 | 1.25
Average IDT | MPa 2.30 2.05 1.18
M3 4-10 HAMINAFOUMITURAIDALNUIAGIVDITaR RAP100
Unconfined Compressive Strength (UCS) RAP 100
Test Unsoak Soak 40°C
Simple 1 2 3 1 2 3 1 2 3
Foam Asphalt | % 2.9
Diameter mm 100 100 100 100 100 100 100 | 100 100
Height mm | 112.5 | 112.5 | 1125 | 112.5 | 112.5 | 1125 ) 112, | 112, | 112.
Wet of Soil g 1735 1735 1735 1804 | 1804 | 1804 | 1605 | 1605 | 1612
P kN | 10.50 | 11.71 | 11.10 | 10.41 | 10.13 | 9.88 | 4.80 | 442 | 5.32
ucCsS MPa | 1.34 1.49 1.41 1.33 1.29 1.26 | 0.61 | 0.56 | 0.68
Average IDT | MPa 1.41 1.29 0.62
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RAPO
TEST Unsoak
Simple Exl11 Ex7 Ex8
Diameter mm 100.1 100.1 100.1
Diameter mm 100.1 100.1 100.1
Avg. Diameter | mm 100.1 100.1 100.1
Height mm 75.5 75.5 75.5
Height mm 75.5 75.5 75.5
Avg. Height mm 75.5 75.5 75.5
Wet of Soil g 1269.8 1270.7 1274
Density | kg/em’ 2.138 2.139 2.144
Load N 829 | 1,244 | 1,659 | 829 | 1,244 | 1,659 | 829 | 1,244 | 1,659
M, #1 MPa | 2,471 | 2,238 | 1,958 | 2,384 | 2,314 | 1,839 | 2,687 | 2,151 | 1,771
M, #2 MPa | 2,433 | 2,200 | 1,920 | 2,346 | 2,276 | 1,801 | 2,649 | 2,113 | 1,733
Avg. M, MPa | 2,454 | 2,221 | 1,941 | 2,367 | 2,297 | 1,822 | 2,670 | 2,134 | 1,754
Average M, MPa 2,205 2,162 2,186
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RAPO
TEST Soak
Simple Exl11 Ex7 Ex8
Diameter mm 100.1 100.1 100.1
Diameter mm 100.1 100.1 100.1
Avg. Diameter | mm 100.1 100.1 100.1
Height mm 75.5 75.5 75.5
Height mm 75.5 75.5 75.5
Avg. Height mm 75.5 75.5 75.5
Wet of Soil g 1269.8 1270.7 1274
Density | kg/em’ 2.138 2.139 2.144
Load N 591 886 | 1,181 | 591 886 | 1,181 | 591 886 | 1,181
M, #1 MPa | 2,102 | 1,718 | 1,320 | 1,971 | 1,930 | 1,861 | 1,645 | 1,611 | 1,434
M, #2 MPa | 2,064 | 1,680 | 1,282 | 1,933 | 1,892 | 1,823 | 1,607 | 1,573 | 1,396
Avg. M, MPa | 2,085 | 1,701 | 1,303 | 1,954 | 1,913 | 1,844 | 1,628 | 1,594 | 1,417
Average M, MPa 1,696 1,904 1,546
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U

RAPO
TEST 40°C
Simple Exl11 Ex7 Ex8
Diameter mm 100.1 100.1 100.1
Diameter mm 100.1 100.1 100.1
Avg. Diameter | mm 100.1 100.1 100.1
Height mm 75.5 75.5 75.5
Height mm 75.5 75.5 75.5
Avg. Height mm 75.5 75.5 75.5
Wet of Soil g 1269.8 1270.7 1274
Density | kg/em’ 2.138 2.139 2.144
Load N 464 | 696 | 928 | 464 | 696 | 928 | 464 | 696 | 928
M, #1 MPa | 2,208 | 1,656 | 1,307 | 2,252 | 2,004 | 1,377 | 2,193 | 1,825 | 1,381
M, #2 MPa | 2,160 | 1,608 | 1,259 | 2,204 | 1,956 | 1,329 | 2,145 | 1,777 | 1,333
Avg. M, MPa | 2,187 | 1,635 | 1,286 | 2,231 | 1,983 | 1,356 | 2,172 | 1,804 | 1,360
Average M, MPa 1,703 1,857 1,779
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RAP25
TEST Unsoak
Simple Exl11 Ex7 Ex8
Diameter mm 100.1 100.1 100.1
Diameter mm 100.1 100.1 100.1
Avg. Diameter | mm 100.1 100.1 100.1
Height mm 75.5 75.5 75.5
Height mm 75.5 75.5 75.5
Avg. Height mm 75.5 75.5 75.5
Wet of Soil g 1269.8 1270.7 1274
Density | kg/em’ 2.138 2.139 2.144
Load N 716 | 1074 | 1432 | 716 | 1074 | 1432 | 716 | 1074 | 1432
M, #1 MPa | 3,143 | 2,983 | 2,777 | 3,253 | 3,117 | 2,743 | 3,328 | 2,988 | 2,696
M, #2 MPa | 3,095 | 2,935 | 2,729 | 3,205 | 3,069 | 2,695 | 3,280 | 2,940 | 2,648
Avg. M, MPa | 3,122 | 2,962 | 2,756 | 3,232 | 3,096 | 2,722 | 3,307 | 2,967 | 2,675
Average M, MPa 2,947 3,017 2,983
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RAP25
TEST Soak
Simple Exl11 Ex7 Ex8
Diameter mm 100.1 100.1 100.1
Diameter mm 100.1 100.1 100.1
Avg. Diameter | mm 100.1 100.1 100.1
Height mm 75.5 75.5 75.5
Height mm 75.5 75.5 75.5
Avg. Height mm 75.5 75.5 75.5
Wet of Soil g 1269.8 1270.7 1274
Density | kg/em’ 2.138 2.139 2.144
Load N 586 | 879 | 1172 | 586 | 879 | 1172 | 586 | 879 | 1172
M, #1 MPa | 2,737 | 2,521 | 2,079 | 2,536 | 2,469 | 1,876 | 2,422 | 2,316 | 2,157
M, #2 MPa | 2,689 | 2,473 | 2,031 | 2,488 | 2,421 | 1,828 | 2,374 | 2,268 | 2,109
Avg. M, MPa | 2,716 | 2,500 | 2,058 | 2,515 | 2,448 | 1,855 | 2,401 | 2,295 | 2,136
Average M, MPa 2,425 2,273 2,277




M3 NA 9-16 wamanaaey TugaaAuAIIeag RAP25 gy

A

QU

3 40 °C

129

RAP25
TEST 40°C
Simple Exl11 Ex7 Ex8
Diameter mm 100.1 100.1 100.1
Diameter mm 100.1 100.1 100.1
Avg. Diameter | mm 100.1 100.1 100.1
Height mm 75.5 75.5 75.5
Height mm 75.5 75.5 75.5
Avg. Height mm 75.5 75.5 75.5
Wet of Soil g 1269.8 1270.7 1274
Density | kg/em’ 2.138 2.139 2.144
Load N 296 | 444 | 592 | 296 | 444 | 592 | 296 | 444 | 592
M, #1 MPa | 2,680 | 2,754 | 2,592 | 2,397 | 2,462 | 2,458 | 2,458 | 2,604 | 2,350
M, #2 MPa | 2680 | 2575 | 2525 | 2575 | 2462 | 2531 | 2525 | 2531 | 2350
Avg. M, MPa | 2,680 | 2,397 | 2,458 | 2,754 | 2,462 | 2,604 | 2,592 | 2,458 | 2,350
Average M, MPa 2,512 2,607 2,467
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RAP50
TEST Unsoak
Simple Exl11 Ex7 Ex8
Diameter mm 100.1 100.1 100.1
Diameter mm 100.1 100.1 100.1
Avg. Diameter | mm 100.1 100.1 100.1
Height mm 75.5 75.5 75.5
Height mm 75.5 75.5 75.5
Avg. Height mm 75.5 75.5 75.5
Wet of Soil g 1269.8 1270.7 1274
Density | kg/em’ 2.138 2.139 2.144
Load N 843 | 1,264 | 1,686 | 843 | 1,264 | 1,686 | 843 | 1,264 | 1,686
M, #1 MPa | 3,811 | 3,725 | 3,593 | 4,118 | 3,916 | 3,643 | 3,964 | 3,820 | 3,618
M, #2 MPa | 3,763 | 3,677 | 3,545 | 4,070 | 3,868 | 3,595 | 3,916 | 3,772 | 3,570
Avg. M, MPa | 3,790 | 3,704 | 3,572 | 4,097 | 3,895 | 3,622 | 3,943 | 3,799 | 3,597
Average M, MPa 3,689 3,871 3,780
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RAP50
TEST Soak
Simple Exl11 Ex7 Ex8
Diameter mm 100.1 100.1 100.1
Diameter mm 100.1 100.1 100.1
Avg. Diameter | mm 100.1 100.1 100.1
Height mm 75.5 75.5 75.5
Height mm 75.5 75.5 75.5
Avg. Height mm 75.5 75.5 75.5
Wet of Soil g 1269.8 1270.7 1274
Density | kg/em’ 2.138 2.139 2.144
Load N 715 | 1,072 | 1,430 | 715 | 1,072 | 1,430 | 715 | 1,072 | 1,430
M, #1 MPa | 3,368 | 3,320 | 2,834 | 3,097 | 3,005 | 2,886 | 3,195 | 3,018 | 2,876
M, #2 MPa | 3,320 | 3,272 | 2,786 | 3,049 | 2,957 | 2,838 | 3,147 | 2,970 | 2,828
Avg. M, MPa | 3,347 | 3,299 | 2,813 | 3,076 | 2,984 | 2,865 | 3,174 | 2,997 | 2,855
Average M, MPa 3,153 2,975 3,009
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RAP50
TEST 40°C
Simple Exl11 Ex7 Ex8
Diameter mm 100.1 100.1 100.1
Diameter mm 100.1 100.1 100.1
Avg. Diameter | mm 100.1 100.1 100.1
Height mm 75.5 75.5 75.5
Height mm 75.5 75.5 75.5
Avg. Height mm 75.5 75.5 75.5
Wet of Soil g 1269.8 1270.7 1274
Density | kg/em’ 2.138 2.139 2.144
Load N 386 | 580 | 773 | 386 | 580 | 773 | 386 | 580 | 773
M, #1 MPa | 1,944 | 1,563 | 1,358 | 1,989 | 1,850 | 1,691 | 1,830 | 1,569 | 1,303
M, #2 MPa | 1,896 | 1,515 | 1,310 | 1,941 | 1,802 | 1,643 | 1,782 | 1,521 | 1,255
Avg. M, MPa | 1,923 | 1,542 | 1,337 | 1,968 | 1,829 | 1,670 | 1,809 | 1,548 | 1,282
Average M, MPa 1,601 1,822 1,546
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RAP75
TEST Unsoak
Simple Exl11 Ex7 Ex8
Diameter mm 100.1 100.1 100.1
Diameter mm 100.1 100.1 100.1
Avg. Diameter | mm 100.1 100.1 100.1
Height mm 75.5 75.5 75.5
Height mm 75.5 75.5 75.5
Avg. Height mm 75.5 75.5 75.5
Wet of Soil g 1269.8 1270.7 1274
Density | kg/em’ 2.138 2.139 2.144
Load N 811 | 1,217 | 1,623 | 811 | 1,217 | 1,623 | 811 | 1,217 | 1,623
M, #1 MPa | 2,953 | 2,816 | 2,642 | 2,979 | 2,655 | 2,570 | 2,969 | 2,854 | 2,790
M, #2 MPa | 2,905 | 2,768 | 2,594 | 2,931 | 2,607 | 2,522 | 2,921 | 2,806 | 2,742
Avg. M, MPa | 2,932 | 2,795 | 2,621 | 2,958 | 2,634 | 2,549 | 2,948 | 2,833 | 2,769
Average M, MPa 2,783 2,714 2,850
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RAP75
TEST Soak
Simple Exl11 Ex7 Ex8
Diameter mm 100.1 100.1 100.1
Diameter mm 100.1 100.1 100.1
Avg. Diameter | mm 100.1 100.1 100.1
Height mm 75.5 75.5 75.5
Height mm 75.5 75.5 75.5
Avg. Height mm 75.5 75.5 75.5
Wet of Soil g 1269.8 1270.7 1274
Density | kg/em’ 2.138 2.139 2.144
Load N 676 | 1,014 | 1,351 | 676 | 1,014 | 1,351 | 676 | 1,014 | 1,351
M, #1 MPa | 3,481 | 3,270 | 3,165 | 3,198 | 3,036 | 2,959 | 3,379 | 3,230 | 3,172
M, #2 MPa | 3,433 | 3,222 | 3,117 | 3,150 | 2,988 | 2,911 | 3,331 | 3,182 | 3,124
Avg. M, MPa | 3,460 | 3,249 | 3,144 | 3,177 | 3,015 | 2,938 | 3,358 | 3,209 | 3,151
Average M, MPa 3,284 3,043 3,239
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RAP75
TEST 40 °C
Simple Exl11 Ex7 Ex8
Diameter mm 100.1 100.1 100.1
Diameter mm 100.1 100.1 100.1
Avg. Diameter | mm 100.1 100.1 100.1
Height mm 75.5 75.5 75.5
Height mm 75.5 75.5 75.5
Avg. Height mm 75.5 75.5 75.5
Wet of Soil g 1269.8 1270.7 1274
Density | kg/em’ 2.138 2.139 2.144
Load N 376 | 563 | 751 376 | 563 | 751 | 376 | 563 | 751
M, #1 MPa 993 | 903 | 796 | 845 | 739 | 710 | 841 829 | 737
M, #2 MPa 960 | 870 | 763 | 812 | 706 | 677 | 808 | 796 | 704
Avg. M, MPa | 972 | 882 | 775 | 824 | 718 | 689 | 820 | 808 | 716
Average M, MPa 876 744 781
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RAP100
TEST Unsoak
Simple Exl11 Ex7 Ex8
Diameter mm 100.1 100.1 100.1
Diameter mm 100.1 100.1 100.1
Avg. Diameter | mm 100.1 100.1 100.1
Height mm 75.5 75.5 75.5
Height mm 75.5 75.5 75.5
Avg. Height mm 75.5 75.5 75.5
Wet of Soil g 1269.8 1270.7 1274
Density kg/em’ 2.138 2.139 2.144
Load N 698 | 1,048 | 1,397 | 698 | 1,048 | 1,397 | 698 | 1,048 | 1,397
M, #1 MPa | 3,091 | 3,086 | 2,695 | 2,946 | 2,928 | 2,687 | 2,870 | 2,775 | 2,559
M, #2 MPa | 3,058 | 3,053 | 2,662 | 2,913 | 2,895 | 2,654 | 2,837 | 2,742 | 2,526
Avg. M, MPa | 3,070 | 3,065 | 2,674 | 2,925 | 2,907 | 2,666 | 2,849 | 2,754 | 2,538
Average M, MPa 2,936 2,833 2,714
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RAP100
TEST Soak
Simple Exl11 Ex7 Ex8
Diameter mm 100.1 100.1 100.1
Diameter mm 100.1 100.1 100.1
Avg. Diameter | mm 100.1 100.1 100.1
Height mm 75.5 75.5 75.5
Height mm 75.5 75.5 75.5
Avg. Height mm 75.5 75.5 75.5
Wet of Soil g 1269.8 1270.7 1274
Density | kg/em’ 2.138 2.139 2.144
Load N 521 521 521 782 | 782 | 782 | 1,042 | 1,042 | 1,042
M, #1 MPa | 3,481 | 3,270 | 3,165 | 3,198 | 3,036 | 3,230 | 3,379 | 2,959 | 3,172
M, #2 MPa | 3,448 | 3,237 | 3,132 | 3,165 | 3,003 | 3,197 | 3,346 | 2,926 | 3,139
Avg. M, MPa | 3,460 | 3,249 | 3,144 | 3,177 | 3,015 | 3,209 | 3,358 | 2,938 | 3,151
Average M, MPa 3,284 3,134 3,149
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RAP100
TEST 40 °C
Simple Exl11 Ex7 Ex8
Diameter mm 100.1 100.1 100.1
Diameter mm 100.1 100.1 100.1
Avg. Diameter | mm 100.1 100.1 100.1
Height mm 75.5 75.5 75.5
Height mm 75.5 75.5 75.5
Avg. Height mm 75.5 75.5 75.5
Wet of Soil g 1269.8 1270.7 1274
Density | kg/em’ 2.138 2.139 2.144
Load N 247 | 372 | 495 | 247 | 372 | 495 | 247 | 372 | 495
M, #1 MPa 987 | 897 | 790 | 839 | 733 | 704| 85| 823 | 731
M, #2 MPa 960 | 870 | 763 | 812 | 706 | 677 | 808 | 796 | 704
Avg. M, MPa | 972 | 882 | 775 | 824 | 718 | 689 | 820 | 808 | 716
Average M, MPa 876 744 781
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ABSTRACT : This paper studies the reclaimed highway matenials by stabilization of foam asphalt. The reclaimed highway
materials were picked up from the highway 35 (Tonburi-Baktor) and these were separated reclaimed asphalt pavement; RAP and
reclaimed crushed rock; CR. Improved RAP and improved CR by foam asphalt were tested to find the engineering properties :
indirect tensile strength test, unconfined compressive strength test and resilient modulus test. The proportion of two materials RAP
and CR consisted of 0:100(RAP0), 25:75(RAP25), 50:50(RAPS50), 75:25(RAPT5) and 100:0(RAP100). The foam asphalt were used

to mix with two materials at 4.3%, 3.8%, 3.2%, 3.0% and 2.9 % respectively. The indirect tensile strength and unconfined
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compressive strength of unsoaked samples were more than soaked samples, and when were tested at higher temperature, these results

were increased. The resilient modulus of unsoaked samples and soaked samples found that the material of RAP73 and RAP100 of

soaked samples were more than unsoaked samples. The test at temperate of 40 "C found that RAP increased, resilient modulus

decreased.

KEYWORDS : Foam asphalt, Indirect tensile strength, Unconfined compressive strength and Resilient modulus
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Test Method for Indirect Tension Test for Resilient Modulus of
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_ P(027+v)

M R )

(1)
!ﬁﬂ

P = Load ill4n3z1i1 (9

4 = The Specimen Thickness (mm.)

AH = Recoverable Horizontal Deformation (mm.)

¥ = Poisson’s ratio

TagfiA1 Poissons catio YoueATladABLAT A3 Fufy

gungifilFlunmagey [3]

- . L& =
117147 1 81 Poisson’s ratio 31 13 14 1InAz0Y

Temperature, °C Poisson’s Ratio, V

15-=9% 0.35

35-45 0.40

4 . . . = .
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Taeria T
Material Type IDT, (kPa) IDT_, (kFa) M, (MFa)
RAP/Crushed
250 - 600 0E-10 2500-4000
stone{50:50)
Graded Crushed
200 - 500 06—-09 2000 — 3000
stone
Gravel (PI<10,
150-450 0.3-0.75 1500 - 3000
CBR=30)
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Compaction Test = ] = =
2 3 2 3 Z
Maximum
i 236 227 216 204 198
Dry Density (t'm’)
Optimum

520 6.00 5.80 580 5.60
Moisture Content (24}
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Indirect Tensile Strength .

RAP2S
RAPS0
RAPTS
RAP100

Foam Asphalt (%) 430 3380 320 300 290

Unsoaked (MPa) 030 030 036 034 030
Soaked (MPa) 018 025 030 029 022
40 °C (MPa) 015 012 0.16 016 011
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