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Coarse . Coarse . Fine aggregate Fine aggregate . ,. .
property aggre%?;[e size aggre%;)te size (Crushd Sand) (Natural Sand) Minerall Filler
Los Angeles abrasion (%) 27.9 26.2 - - -
Bulk (S.G) 2.48 2.402 2.72 2.62 2.75
Saturated and dry surface (S.G) 2.52 2.483 - - -
Apparent (S.G) 2.605 2.601 - - -
% Water absorption 1.8 3.1 - - -

S plas sy 15 Y Jpix

Sieve Size (Inch)  Sieve Size (mm)  passing %

1" 254 100
3/4" 19 86.1
3/8" 9.5 65.9
No. (4) 475 49
No. (8) 2.36 42.7
No. (30) 0.6 28.5
No. (50) 0.3 16.4
No. (100) 0.15 8.5
No. (200) 0.075 6.2
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ROWPER s 4 SN Y ogase 035 LV i Slesn e
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property Result specification limits
penetration at 25°C, 0.1 mm 63 60-70
Kinematic Viscosity, mm2/s 367 >320
Flash point, 264 >250
Softening point, 47 45-55
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Chemical composition Si02 Al203

Fe203

CaO MgO Mn203

Percentage % 82.3 4.05

1.64

9.54 2.08 0.25

C":.ﬁ Ko g3 ,‘..\Sl’ S, als .0 J}Ja.

Sieve Size (Inch) Sieve Size (mm)

LSD

RHA . . . .
Passing % Specification Limits %
assing %

No. 30 0.6
No. 100 0.15
No. 200 0.075

100
89.5
72.8

100 100
100 >85
100 >65
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Property Control mix ~ 25%RHA  50%RHA  75%RHA  100%RHA Speﬁﬁf;“"“
Stability (Kg) 1181 1212 1247 1305 1085 Min 900
Flow (mm) 2.47 2.35 2.59 2.56 2.73 2t04
Air voids % 427 42 4.1 3.24 35 3t05

Unit Weigth
(em/em3) 2311 2.34 2.305 2322 2317 -
VMA % 15.07 15.1 15.45 15.11 15.2 Min 15
OBC % 5 5.1 52 5.5 5.4 3.5-7
MQ (kg/mm) 4715 515.76 481.4 5247 397.4 -
5.6
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1- Rice Husk Ash
2- Hot Mix Asphalt
3- Lime Stone Dust
4- Optimum Bitumen Content
5- Indirect Tensile Strength Test
6- Wheel Track Test
7- Crumb Rubber Powder
8- Stone Matrix Asphalt
9- Coal Waste Ash
10- X-Ray Diffraction
11- Marshall Quotient
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ABSTRACT

In this paper, using rice husk ash (RHA) in hot mix asphalt (HMA) as filler was evaluated.
The main aim of replacing mineral filler is enhancing the performance of asphalt mixes and
producing an economical asphalt mix. For this purpose, five different mixes were prepared;
the first was a control mix (traditional mix) containing 100% Lime Stone Dust (LSD) as filler
and 0% RHA. While, the other mixes contain 25%, 50%, 75% and 100% of RHA as a
percentage of the filler weight. Optimum bitumen content (OBC) was determined using
Marshall test, also all Marshall parameters (Stability, Air Voids, Voids in Mineral Aggregate,
Unit Weight and Flow) were examined. Indirect Tensile Strength Test (ITST) and Wheel
Tracking Test (WTT) were conducted and their results were analyzed. Dynamic modulus
( | E* | ) is considered an important parameter used in mechanistic-empirical pavement design.
The |E*|is measured at different temperature/frequency combinations. Dynamic modulus
( | E* | ) and phase angle () are used for the visco- elastic characterization of HMA. Thus,
these properties were measured for mixes with and without RHA. The results indicate that
RHA has the potential to be used as partial substitution of mineral filler LSD in pavement
construction. Adding RHA enhances Marshall Stiffness, reduces rut depth and increases
indirect tensile strength values. Further, a significant change has been occurred in OBC for all
mixes and the optimum replacement ratio is recorded as 50% RHA: 50% LSD. Finally, mixes
containing RHA show higher dynamic modulus values and flow number.

Keywords: Rice Husk Ash, Hot Asphalt Mixes, Dynamic Modulus (E*), Marshall Test,
Rut Depth, Indirect Tensile Strength
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