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ABSTRACT

This article aims to study the performance of asphalt concrete by Marshall Test using different
reclaimed asphalt pavement (RAP) content. The experimental design detailed in this study included
the use of one limestone aggregate source, no separation of RAP such as 10, 20, 30, 40, 50, 60 and 70
percent by mass of aggregate, asphalt cement (AC 60-70) at 5 percent by mass of aggregate. The
research methodology used Marshall Test and binder course 19.0 mm in laboratory conditions. The
study found that when using the amount of no separation of RAP in the range of 10 to 40 percent by
mass of aggregate had job mix formula properties to meet the requirements of Asphalt Hot-Mix
Recycling. The study found that RAP had a indirect tensile strength of 579.4 to 953.7 kPa, a resilient
modulus of 1,242.0 to 1,504.1 kPa, static creep of 0.4935 to 0.9938 percent and dynamic creep of 3,870

to 4,774 microstrain.

Keywords: Reclaimed asphalt pavement, asphalt concrete, mix proportion, Indirect Tensile Strength,

Resilient Modulus, Creep
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Sieve % Passing

Size RAP Bin 1 Bin 2 Bin 3 Bind
17 100
3/4" 100 100 89.5
1/2" 98.8 70.6 5.4

3/8” 95.6 100 16.3 0.5
‘4 77 100 173 1.7

8 48.4 65.8 1.1

“16 33.6 a1.1 0.8

30 25.0 279

50 19.8 20.8

100 16.3 15.8

200 14.0 11.1
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dmdutuma Binder Course
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3/4" 90 - 100
1/2" -
3/8” 56 - 80
4 35- 65
"8 23 - 49
"16 -
30 -
50 5-19
*100 -
200 2-8

nadevdnUfvesnadiannaunsnlaneis
11564988 (Marshall Test) [8] wazldinauaininun
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f1919% 39eA1nunluniseaniuy Recycled

Asphalt Concrete

Fums
Binder
378013
Course
Blows 75
Stability Min N 6672
b (1500)
Flow 0.25 mm (0.01 in.) 8-16
Percent Air Voids 3-6
Percent Voids in Mineral Aggregate (VMA)
Min. 13
Stability/Flow Min.
N/0.25 mm 556
(Ib/0.01 in.) (125)
Percent Strength Index (Min.) 75

Mixture Type

Aggregate and Reclaimed Asphalt Pavement (RAP)
RAP 10, RAP 20, RAP 30, RAP 40, RAP 50, RAP 60, RAP70

Sieve Analysis Test (Binder Course 19.0 mm)

l A 4

A l

- Voids in Mineral Aggregate
- Voids Filled with Bitumen
- Stability

- Flow

Marshall Test Indirect Tensile Strength Test Resilient Modulus Test Creep Test
- Density - Static
- Air Voids - Dynamic
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Tensile Strength Test) 91484AUNMIFINTTNAGOU
AASHTO T 283 Resistance of Compacted

Bituminous Mixture to Moisture Induced Damage

[9] wagddn1sNAdau ASTM D 4867 Standard Test
Method for Effect of Moisture on Asphalt
Concrete Paving Mixtures [10] Tddmns1n1stdeu

uwinivelvilinnisgudiasiviiiu 50 Tadlunsee



MIANFIFAINTTUANERNS UWNINYSBATUASUNTILSA

U 13 aUUN 3 1oy AU8Y — SUINAN N.A. 2561

|
Y ' [ =2

unit qunseitsaegnaianans Sufindminningaqe
lnanisvageulzingumgivesiouiiegelils 35
psmneaidoa Aoufiaziifeudiessfndeluye
NAABULTIRIMSSRL FagURl 3 wdwhnnsduine

ANUATUNIUABLITIRINIDDY HIFUNITNA 1

ITS = e (1)
dle ITS = APUAUNIUADLTIAINIDDY,
Alalrana (kPa)
P = mifmﬁfﬂﬂﬂgqqm, AU (N)
D = Lﬁumuquéﬂama?{maa
A0, Tadwes (mm)
T - AUVULRABTBIR0ENS,

Jaduns (mm)

E‘U‘ﬁ' 3 MISNARDUAIINATUNIUADUTIAIND B

nagaUAnluUAaaALF (Resilient Modulus Test)
5’]@5\‘1@1’11]1]’1(5]'52’]‘14ﬂ’15%ﬂﬁ@U ASTM D 4123
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for Resilient Modulus of Bituminous Mixtures [11]
ae AASHTO TP31-94 Standard Test Method for
Determining the Resilient Modulus of Bituminous
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AnLUAITNITNAFDUINNUINTFIUNITNAFD UV
UseginAoodalnsilaey AS 2891.12.1-1995
“Determination of the permanent compressive
strain characteristics of asphalt - Dynamic creep
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RAP Ramnaiiuegludaiinunvesnisesnuuy
Recycled Asphalt Concrete f91504197109197991 3
WU Usuadues RAP Tae) vinlsiAiaanumnuiiuuiien
TndLAeaiy DeuwsINAINIATIUNANUDS RAP 50, RAP
60 uay RAP 70 u1AnzunTs 3/8” wagdanua
SuNANT RAP 60 uag RAP 70 iuuianzunssiues

200 9¢TANAUNINAUNTDN1NUA USUIaw RAP
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TunsSuininn1sasas [14] Feaud@nnanisley
TUN U AVILANIUYUIAARLYDINIATINAENAINTT
wauuazdaiinualun1seaniuuu Recycled Asphalt

Concrete [6]

AN 4 HANITDDNLUUEIUNALVDILDATANADUNIANAL RAP 311U 7 8AS1@IUNEY

Sieve Combined (% Passing)
Sizes RAP 10 RAP 20 RAP 30 RAP 40 RAP 50 RAP 60 RAP 70 Desired (6]
1 100 100 100 100 100.0 100 100 100
3/4" 98.7 98.7 98.5 99.0 99.0 99.7 90 - 100
1/2" 85.6 85.5 82.9 87.1 88.2 95.9 96.7 -
( 3/89 79.3 78.8 74.7 79.9 &829 &92.7 Q93.3/ Qe - s@
“q 42.3 a1.1 40.9 424 43.5 49.1 54.7 35 - 65
g 23.7 23.3 24.1 25.0 25.9 29.4 34.2 23 - 49
16 15.2 15.2 16.1 17.0 179 20.4 23.7 -
#30 103 10.6 11.4 122 13.1 15.0 175 -
#50 78 8.1 8.9 2.6 103 119 13.9 5-19
100 6.1 6.4 7.1 7.8 8.5 9.8 11.4 -
( “200) 45 5.0 58 6.5 7.2 &8.4 Q 98 ) Q y
- RAP 10 20 30 40 50 60 70
g BIN 1 28 20 14 8 2 0 0
% BIN 2 40 38 30 32 32 35 26
g BIN 3 10 10 12 10 6 2 2
= BIN 4 12 12 14 10 10 3 2
Marshall Test RAP 10 RAP 20 RAP 30 RAP 40 RAP 50 RAP 60 RAP 70 | Specification
Density 2.402 2.402 2.401 2.397 2.400 2.398 2.397 2.391-2.409
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Marshall Test RAP 10 RAP 20 RAP 30 RAP 40 RAP 50 RAP 60 RAP 70 Specification
Air Voids 3.9 39 39 4.0 39 39 39 3.3-4.7
VMA 14.6 14.6 14.6 14.7 14.6 14.6 14.6 >13

VFB 733 733 733 72.8 73.3 733 733 68-78
Stability 2,260 2,290 2,320 2,310 2,290 2,370 2,520 >1900
Flow 15 13 12 12 10 9 11 10-12
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