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ABSTRACT

The recycling asphalt paving creates a cycle for the use of materials that improve the use
of natural resources, as it reduces the use of new materials from the aggregate and asphalt,
which can be a rare commodity in some areas. The increasing in the use of milling machines
nowadays led to the production of large amount of wasted materials, recycling is consider an
important solution that can take them into consideration when creating a network of new roads
or rehabilitation of damaged networks. This process has many advantages. It is reduce the
environmental pollution and preserves natural resources as well as economic benefit. The main
objective of this study is to evaluate recycling material through Marshall test and knowing their
validity and can be used in hot mix asphalt in the construction and maintenance of road
networks in Iraq, with finding the best ratio of mixing with the new material. Where it was
planned to use old materials from one of the streets of Mosul city, while the new material
consisting of asphalt Grade (50-60) are included within the aggregate of binder course and
cement as a filler. Optimum value of the asphalt content was found by Marshall method through
the preparation of a mixture of new material and use this value in the preparation of mixtures of
recycled where it was the use of five percentages of recycled materials, namely, (0%, 20%,
30%, 50% and 100%). These mixtures were exposed to : the Marshall test to find their
characteristics. The results show that recycling rates up to 50% of recycled materials were
perform well within specification limits for use, while 30% was considered as the ideal ratio
showed better performance in all characterstics. Showed 30% increase in Marshall stability of
the mix for the base mix to more than 41% and other characteristics are within the specification

limits.
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Rap(%) Air | VFA(%) | VMA(%) | Stability(KN) | Flow (mm) Unit weight
Voids (Kg/m?)
(%)
Control Mix
0 | 4 | 715 | 145 | 9.89 | 2.63 | 2376
Recycled Mix
10 4.06 74.75 16.08 9.59 2.04 2358
20 3.93 72.84 14.47 10.92 2.56 2353
30 4.24 70.70 14.47 18.40 3.07 2353
45 4.87 67.66 15.02 11.73 2.10 2348
60 3.84 74.74 15.20 14.98 1.80 2348
100 3.69 77.47 16.38 21.19 0.91 2333
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. ASTM SCRB
Property Test Conditions Designation No. Value specification
Penetration 2 C;,;gé)gm, D-5 (0.15r?1m) 50-60
Softening point (ring & ball) D-36 56°C 51-62
Ductility 5¢cm\min,25°C D-113 100*cm 100t
Specific gravity 25°C D-70 1.050 -
Flash point Cleveland open cup D-92 244°C Min 232
Viscosity 135°C D-2170 740cSt -
After thin film oven test properties D1754
Retained
penetration of 25°C,100gm, 5Sec D-5 65% >55
residue
Ductility of 25°C.5cm\min D-113 3lem Min 25
residue
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Loss on weight 163°C ,5hr D-1754 0.308% <0.75
Aged softening (ring & ball) D-36 62°C ;
point
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Property Value ASTM I;Ieoslgnatmn SCRB Specification
Coarse Aggregate
Bulk specific gravity 2.684 C-127 -
Apparent specific 269 C-127 )
gravity )
Water absorption % 0.670 C-127
0
Wear% (Lo.s Angeles 19 C-131 <30
abrasion)
Fine Aggregate
Bulk specific gravity 2.540 C-127 -
Apparent specific 2590 C-127 )
gravity '
Water absorption % 1.072 C-127 -
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Sieve size ASTM specifications Sieve analysis for Sieve analysis for
recycled cutoff
1 100 100 100
3/4" 90-100 100 943
3/8" 56-80 83.2 553
No.4 35-65 63.2 472
No. 8 23-49 46.9 39.9
No.50 5-19 18.5 14.8
No.200 2-8 5.9 33
Asphal'F 46
Content(%w'elght of SCRB specification 3.1 33
total mix)
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Material Property Value

Bulk specific gravity 2.597

Coarse Aggregate Apparent S pecific 2.630
gravity

Water absorption % 0.781

Bulk specific gravity 2.176

Fine Aggregate Apparent 3 pecific 2.235
gravity

Water absorption % 1.203

% passing sieve no.
989
Mineral Filler 200 &
Specific gravity 243
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